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Section 1. Introduction 

The U.S. Army Corps of Engineers (USACE) Omaha District has contracted Engineering/Remediation 
Resources Group, Inc. (ERRG) under Contract No. W9128F-13-D-0003, Delivery Order 0002, to conduct a 
Preliminary Assessment (PA) of the TNT (i.e., trinitrotoluene) Cave Complex at the Iowa Army Ammunition 
Plant (IAAAP), located in Middletown, Iowa.  Appendix A includes the Performance Work Statement (PWS) 
for this delivery order, which includes the PA of the TNT Cave Complex.  

This PA was conducted under the Military Munitions Response Program (MMRP) and pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the 
Superfund Amendments and Reauthorization Act of 1986; and the National Oil and Hazardous Substances 
Pollution Contingency Plan (Title 40 Code of Federal Regulations Part 300).  The U.S. Department of Defense 
(DoD) established the MMRP under the Defense Environmental Restoration Program to address munitions 
and explosives of concern (MEC)—to include unexploded ordnance, discarded military munitions, and 
munitions constituents—located on current and former military installations (DoD, 2012).  ERRG has 
prepared this PA in accordance with the U.S. Environmental Protection Agency (EPA) Publication 9345.0-
01A, “Guidance for Performing Preliminary Assessments under CERCLA” (EPA, 1991).  

1.1. PURPOSE 

The purpose of this PA is to collect information on conditions at the TNT Cave Complex to assess the 
immediate or potential threat posed to human health and the environment and support a decision regarding 
the need for further investigation or action under CERCLA.  The scope of the PA included (1) review of 
available historical documents and (2) site reconnaissance to document site physical characteristics and 
structures and to evaluate potential sources of contamination at the site.     

1.2. REPORT ORGANIZATION 

The remainder of this report is organized as follows: 

 Section 2 presents information relating to the site background.  

 Section 3 summarizes the PA activities conducted.  

 Section 4 presents an analysis of environmental pathways.  

 Section 5 presents the summary and conclusions of the PA.   

 Section 6 lists the guidance and historical documents used to prepare this PA Report.  
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Figures and tables are presented after Section 6.  The following additional information is appended to this 
report: 

 Appendix A Performance Work Statement  

 Appendix B April 2014 Restoration Advisory Board (RAB) Presentation  

 Appendix C Natural Resources Conservation Service (NRCS) Web Soil Survey 

 Appendix D Interview Summaries 

 Appendix E AG TRACT 47 Access Road – Threatened & Endangered Species Study  

 Appendix F Historical Photographs 

 Appendix G Photographic Field Log 
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Section 2. Site Background 

This section describes the TNT Cave Complex and its operational history, physical setting, and the 
evaluation of historical data.  

2.1. SITE DESCRIPTION 

IAAAP occupies approximately 19,011 acres located roughly 8 miles west of Burlington and directly south 
of Middletown, Des Moines County, Iowa, and 9 miles northwest of the Skunk and Mississippi Rivers 
(Figure 1).  The north side of the IAAAP is bordered by U.S. Highway 34, with upland agricultural farms 
to the east and west and the Skunk River Valley to the south.  Approximately one-third of the IAAAP 
property is occupied by active or formerly active production or storage facilities.  The remaining land is 
either woodlands or property leased for agricultural usage.  

The TNT Cave Complex is located south of Lake Mathes and east of Long Creek in the northeastern portion 
of K-Yard (Figure 2) near Igloos 36 and 43 (i.e., the storage bunkers) and encompasses an area of 
approximately 4 acres (Figure 3).  K-Yard is a storage yard with storage bunkers and railroad tracks 
accessing each bunker.  A small pond is located centrally within the 4 acres of the TNT Cave Complex 
(Figure 3).  The longitude and latitude coordinates of the TNT Cave Complex are 40°46’28.65”N, 
91°15’36.22” W. 

2.2. OPERATIONAL HISTORY 

Very little is currently known about the TNT Cave Complex.  No records were found describing the 
operational history of the TNT Cave Complex other than the design drawings and completion reports 
presented by Steve Bellrichard, IAAAP Environmental Coordinator and RAB Co-Chair, at the RAB 
meeting.  The presentation noted that the operating contractor for the IAAAP, American Ordnance, LLC, 
recently found historical site drawings (Numbers 617, 901, and FS-102), as well as property completion 
reports from 1942, showing a “Pilot House” and “TNT Cave.”  A photograph in the TNT Cave property 
completion report also shows a sign on a tree next to the entrance noting “Danger, Explosives.”  For the 
purposes of this report, the Pilot House and TNT Cave are collectively referred to as the “TNT Cave 
Complex.”  Section 2.4 provides additional information from the RAB presentation regarding the site 
historical data.  

2.3. PHYSICAL SETTING 

This section summarizes the regional and local physical setting of the TNT Cave Complex, including 
topography, climate, geology and hydrogeology, ecology, and current and future land use. 
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2.3.1. Topography 

The topography of the TNT Cave Complex varies from relatively flat grassland in the area associated with 
the Pilot House, between Igloos 36 and 43, to rolling wooded terrain around the presumed location of the 
TNT Cave (Figure 3).  Surrounding vegetation is predominately grassland around the Pilot House and dense 
wooded areas dominated by deciduous oak and hickory trees around the TNT Cave (ERRG, 2016).  

2.3.2. Climate 

The region receives an average of 40.44 inches of annual precipitation, with the rainy season generally 
between April and September (Midwestern Regional Climate Center, 2016).  The site is identified on Des 
Moines County Unincorporated Flood Insurance Rate Map 19057C0245E to be in an area with less than a 
0.2 percent annual chance of flooding (Federal Emergency Management Agency, 2011). 

2.3.3. Geology and Hydrogeology 

The site is located in Des Moines County in southeast Iowa, bordering the Mississippi River and Skunk 
River to the south and east, respectively.  Des Moines County geology is characterized by large stratigraphic 
layers of siltstone, limestones, and shales.  Des Moines County lies entirely within the belt of the Lower 
Carboniferous strata, which extend in almost unbroken continuity from the Minnesota state line southward 
into Alabama and New Mexico.  Glacial drift is layered above the Lower Carboniferous strata  
(Keyes, 1894).  Geodes are common within Des Moines County and the surrounding areas.  

According to the U.S. Department of Agriculture NRCS Web Soil Survey website1 (Appendix C), the 
geology of the TNT Cave Complex area varies from Ladoga silt loam in the 2 to 5 percent slope areas 
around the Pilot House, to a Clinton silt loam in the 5 to 9 percent slope areas and a Lindley loam in the 
steeper (14 to 19 percent) slope areas around the TNT Cave.  Site groundwater levels range from 4 feet to 
more than 6 feet below ground surface (Appendix C).  

Additionally, a small lake (Mathes Lake) created from damming part of Long Creek is located 
approximately 1,500 feet north of the TNT Cave Complex area (Figure 2).  Based on topographical features, 
surface water flows in an east-southeasterly direction.  An ephemeral stream is located south of the TNT 
Cave entrance.  The stream flows to the east-southeast into Long Creek and then into Skunk River.  

No groundwater wells are located within the TNT Cave Complex Area (Water Quality Bureau  
[WQB], 2016).         

                                                      
1 http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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2.3.4. Ecology 

A sensitive species study has not been performed within the TNT Cave Complex area.  However, in 
November 2015, Klingner & Associates, P.C. (Klingner) performed a sensitive species survey 
approximately 1 mile north of the TNT Cave Complex area to identify federally and state-listed species.  
Although the study was performed in a different portion of the IAAAP, the report discusses federally and 
state-listed endangered species potentially present on the IAAAP.  The results of the study show that 2 
federally listed and 10 state-listed species may be present on IAAAP property.  Appendix D includes the 
“IAAAP – AG TRACT 47 Access Road – Threatened & Endangered Species Study” prepared by Klingner.  
Table 1 summarizes the threatened and endangered species that may be present in the vicinity of the TNT 
Cave Complex. 

2.3.5. Current and Future Land Use 

The TNT Cave Complex is collocated with the K-Yard, and the K-Yard is currently used for ammunition 
storage.  No change in land use is currently planned. 

2.4. PROJECT BACKGROUND 

In April 2014, IAAAP’s RAB co-chair, Mr. Steve Bellrichard, gave a presentation covering available 
historical records and site reconnaissance information on the Pilot House Complex, which includes the TNT 
Cave.  Appendix B includes the slides from the RAB presentation, and the information presented during 
the RAB meeting is summarized below.  

In February 2014, American Ordnance, LLC identified a record (Page 3 of Appendix B) with the word 
“cave” on it that referenced Drawing Numbers 901, 902, and 903 for the Pilot Plant Area.  The Pilot Plant 
Area and cave were also designated on the record as Buildings 600-168 and 500-18, respectively.  Drawing 
Number 901 (produced by Day and Zimmerman in 1941 and entitled “Pilot Plant Structural Changes to 
Existing Farm House”) indicates a new cave was placed in the hill for temporary storage of TNT.  Drawing 
Numbers 617 and FS-102 (produced by Day and Zimmerman) appear to show the Pilot Plant location to 
the west of Igloo 22.  Page 10 of Appendix B in the RAB presentation, referred to as the “1940’s Farmstead 
Drawing Close Up,” shows the Pilot House adjacent to Igloo 43.  Property records from 1942 show 
historical photographs of Building 600-168 (pages 11 to 13 in Appendix B) as two buildings—a two-story 
wood-sided house and an adjacent single-story storage building—and Building 500-08 (pages 14 and 15 in 
Appendix B) as a wooden support structure at a cave entrance with signs posted on a nearby tree stating 
“Danger” and “Explosives.”  Also, as noted in the RAB presentation, while the facility appears to have 
been completed in 1942, no past investigation reports for the site nor sample results from the area were 
identified during the records search.  As a result, ERRG did not identify any past Resource Conservation 
and Recovery Act or CERCLA regulatory history at the site. 
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After discovery of these drawings in 2014, IAAAP personnel visited the area looking for signs of the 
Pilot House and cave.  The RAB presentation included photographs from the 2014 site visit showing a 
dilapidated and collapsed structure across the railroad tracks in the hillside east-southeast of Igloo 43, as 
well as a tree that is believed to be the one shown in the 1942 completion report record for the TNT Cave.    

Tetra Tech, Inc. was responsible for maintaining the Administrative Record for the IAAAP at that time and 
conducted a document search after the initial records were found.  As noted in the RAB presentation, the 
search found no additional references to the Pilot House or TNT Cave.  Tetra Tech, Inc. also searched the 
IAAAP Administrative Record for mention of sampling activities at the TNT Cave Complex, and search 
results indicated no samples have been collected within several thousand feet of the site.   

Based on the review of available historical information, the Army concluded a PA should be conducted for 
the TNT Cave Complex.  
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Section 3. Preliminary Assessment Activities 

The PA included the following tasks:  

 Interviews and records review 

 Site reconnaissance 

The following subsections describe the activities performed during each of the tasks listed above.  

3.1. INTERVIEWS AND RECORDS REVIEW 

ERRG conducted interviews and reviewed available historical documentation and environmental data, 
including aerial photographs, regional geologic maps, and ecological data available from the IAAAP 
Library, RAB Presentation, City of Burlington Library, NRCS, the Iowa Department of Natural Resources 
(IDNR), IDNR Private Well Tracking System, and Google Earth.  

3.1.1. Interviews 

On June 20, 2016, ERRG visited Joe Haffner, IAAAP’s Natural Resources Manager, at the IAAAP office 
in Middletown, Iowa, to conduct an interview and review historical photographs in the IAAAP library.  Mr. 
Haffner provided ERRG with several aerial photographs from 1937 through 1969, and discussed the details 
of his verbal presentation to the RAB clarifying what was shown in the figures and photographs in the RAB 
presentation (Appendix B).   

On June 20 and 21, 2016, ERRG visited the Des Moines County Recorder Office and the City of Burlington 
Library in Burlington, Iowa, to conduct a review of available records and maps.  No records or maps were 
found at these locations.  The librarian suggested possible maps may be on the IDNR webpage2.  ERRG 
accessed the webpage on June 21, 2016, and found an aerial photograph from 1930.   

On June 23, 2016, ERRG interviewed Steve Bellrichard, IAAAP’s Environmental Coordinator and RAB 
Co-Chair, and reviewed historical photographs in the IAAAP library.  The differences in the 1937 and 1941 
photographs were the primary focus for review.  Additionally, ERRG requested any information on former 
employees who may have historical knowledge of the Pilot House.  Mr. Bellrichard indicated no records 
were available identifying personnel working at the Pilot House and no former IAAAP workers with 
knowledge of the operations had been identified during discussions at the RAB meetings in April 2014, 
July 2014, or April 2016, during which the Pilot House was discussed.    

                                                      
2 http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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Appendix E includes summary notes for all interviews conducted during the PA. 

3.1.2. Aerial Photographs 

During the records review and interviews, ERRG compiled aerial photographs for the years 1930, 1937, 
1941, 1962, 1969, 1970, 1994, 2005, 2010, and 2013.  Appendix F includes the historical aerial 
photographs.  Building numbers have been assigned to the structures in these images to provide consistency 
when reviewing and discussing the images.  The findings of the review of aerial photographs are 
summarized below. 

 1930 aerial photograph:  Shows farm land and residential dwellings.  Several structures are seen 
within the K-Yard area.   

 1937 aerial photograph:  Shows a dwelling, several small buildings, farm land, and trees 
surrounding the TNT Cave Complex area.  Several of the buildings are grouped together, except 
for one building to the east.  A road north of the TNT Cave Complex area runs southwest–
northeast and may have provided access to the buildings at the TNT Cave Complex.   

 1941 aerial photograph:  Shows (1) a new structure (Pilot House) on the west side of the 
grouped buildings, (2) a missing dwelling east of the new structure, (3) a more developed 
driveway to the grouped buildings, and (4) a small pond approximately 1,200 feet southeast of the 
buildings.  Additionally, the 1941 photograph shows a more defined path to the east–northeast, 
which appears to be a trail toward the TNT Cave.   

 1962 aerial photograph:  Shows the development of the K-Yard with railways and igloos 
present and Mathes Lake to the north; the entire TNT Cave Complex, the small pond, and the 
road and driveway connected to the TNT Cave Complex appear to no longer be present at the 
site.   

 1962–2013 aerial photographs:   No changes are shown within the K-Yard, and minor changes 
outside of the yard. 

3.1.3. Records Review 

In addition to the aerial photographs and historical drawings discussed in Sections 3.1.1 and 3.1.2, ERRG 
also reviewed the 1980 Installation Assessment Report for the IAAAP (U.S. Army Toxic and Hazardous 
Materials Agency [USATHAMA], 1980).  The Installation Assessment Report was prepared to define any 
site condition that might adversely affect health and welfare or result in environmental degradation.  The 
assessment included interviews and document reviews from multiple support agencies, including DoD 
Explosives Safety Board, U.S. Army Environmental Hygiene Agency, U.S. Geological Survey, Defense 
Documentation Center, U.S. Army Engineer Waterways Experimental Station, National Technical 
Information Service, Department of Army Chemical Systems Laboratory, and U.S. Army Bioengineering 
Research and Development Laboratory, as well as interviews with current and former IAAAP employees.  
The report noted that the Office of Quartermaster General acquired the land in November 1940; 
construction of the production lines began in January 1941; and loading operations began on Lines 1, 2, 
and 3 between September and November 1941.  Additionally, Appendix C of the report noted that 32-pound 
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TNT blocks were produced at IAAAP and discussed a TNT Leaching Pond southeast of Line 800, but did 
not mention the Pilot House or TNT Cave.  

Based on the findings of the Installation Assessment, several additional environmental investigations were 
undertaken at IAAAP in the 1980s, including: 

 Underground Pollution Investigation at Iowa Army Ammunition Plant (SCS Engineers, 1982) 

 Follow-On Study of Environmental Contamination at Iowa Army Ammunition Plant  
(Battelle, 1984) 

 Endangerment Assessment, Iowa Army Ammunition Plant:  Former Line 1 Impoundment and 
Line 800 Pink Water Lagoon (Dames and Moore, 1989) 

All of the reports were also reviewed for any information on TNT production or storage in the vicinity of 
the TNT Cave Complex and none was found.  All discussions pertaining to TNT in the reports were focused 
on Lines 1, 4A, 6, and 800, all of which are 1 mile or more north and east of the TNT Cave Complex.  

3.2. SITE RECONNAISSANCE 

On June 22 and July 8, 2016, ERRG performed site reconnaissance activities to identify and document 
existing site conditions.  During the site reconnaissance, a Trimble Geo-XT hand-held global positioning 
system (GPS) was used to record coordinates (North American Datum 1983 State Plane Iowa South) for 
all accessible site features, as follows: 

 Possible Pilot House foundation remnants, an underground cellar, and other possible building 
foundation remnants (photographs G-4 through G-16 in Appendix G) 

 Possible TNT Cave entrance (photographs G-17, G-18, and G-19 in Appendix G)  

 Pond (photograph G-20 in Appendix G) 

Figure 3 also shows the site features, and Table 2 provides the GPS coordinates for each site feature.  The 
locations of the cellar entrance and TNT Cave entrance were recorded with the GPS approximately 25 feet 
south and 160 feet of the entrances, respectively, due to satellite signal interference from surrounding trees 
(i.e., high canopy).  The following paragraphs summarize the findings of the site reconnaissance. 

The TNT Cave Complex site covers approximately 4 acres in area and was mostly covered in a hayfield, 
with the remainder covered with vegetation consisting primarily of trees, bushes, and small groundcover. 
A small pond is located to the northeast of the former Pilot House location.  Igloo 43 is to the northeast and 
Igloo 36 is to the west of the former Pilot House location.  All portions of the TNT Cave Complex were 
accessible through K-Yard gate entrance on the northwest side of the yard (Figure 2).  
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In total, five building foundations, a cellar, and building debris at the presumed location of the TNT Cave 
were identified during the site reconnaissance.  The foundations were in poor condition, and typically only 
one or two sides of the foundation were visible or intact.  No evidence of TNT or TNT byproducts (e.g., 
stressed vegetation, soil staining, or waste piles) was observed around the building foundations or cellar.   

The location presumed to be the TNT Cave was located in a small ravine, which was surrounded by trees 
and bushes.  An unnamed ephemeral tributary flows past the area east into Long Creek.  ERRG visually 
inspected the dilapidated timbers associated with what is presumed to be the collapsed entrance to the cave 
and found no visual evidence of TNT or TNT byproducts in the vicinity.  

The 1941 aerial photograph provided in Appendix F shows a small pond approximately 1,200 feet south of 
the buildings associated with the TNT Cave Complex.  The pond is no longer visible today, but ERRG 
personnel observed a small depression in the ground during the site reconnaissance in the area (photograph 
F-20 in Appendix G).  No visual evidence of TNT or TNT byproducts was observed in or around the 
depression.   

MEC were not investigated as part of this field reconnaissance effort because, as noted at the end of  
Section 3.1.3, the ammunition storage igloos were not in use in the K-Yard during the time period that the 
TNT Cave Complex Area may have been active.  However, during the site reconnaissance activities, an 
Unexploded Ordnance Technician equipped with a Schonstedt detector was with the field team and checked 
the TNT Cave Complex for any type of MEC or munitions; none were found.
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Section 4. Analysis of Environmental Pathways 

This section provides a preliminary analysis of potential environmental pathways (soil, air, groundwater, 
and surface water) required to evaluate environmental risks posed to human health and the environment at 
the TNT Cave Complex.   

4.1. SOIL PATHWAY 

The potential receptors that could be exposed to site contaminants via the soil pathway include site workers 
(both IAAAP personnel and their contractors) and wildlife.  The TNT Cave Complex is in a secured area 
with a locked gate at the K-Yard, and is not accessible to the public.  Although the area is not regularly 
occupied, human and ecological receptors may be in direct contact (dermal and ingestion) with soil.  Soil 
and dust may also be transferred to clothing and vehicles or tracked to other parts of the site or off site.   

TNT has been shown to be retained within the top 3 to 6 inches of soil due to sorption (USACE, 2006).  
Soil at the site is a silt loam to a silty clayey loam (Appendix C), which indicates that, if TNT is present, it 
would be absorbed to the top layer of soil and could possibly interact with humans and animals if put in 
direct contact.  The soil pathway should be considered a complete pathway during any future construction 
work on site. 

4.2. AIR PATHWAY 

The potential receptors that could be exposed to site contaminants via the air pathway include site workers 
(both IAAAP personnel and their contractors).  Limited dust-generating activities are currently taking place 
at the site that could affect current site receptors.  Much of the TNT Cave Complex is covered in a hayfield 
associated with the K-Yard, while the TNT Cave portion of the site is covered with trees, small bushes, and 
vegetation.  During annual tilling and cutting in the hayfield, the soil will be disturbed and dust may become 
airborne depending on soil moisture conditions.  Although hay operations can create airborne particles, the 
area of potential concern (i.e., the TNT Cave Complex) is approximately 4 acres within the approximately 
200 acres of the K-Yard used for hay production.  While exposure from this pathway would likely be low, 
the air pathway should be considered a complete pathway during any future construction work on site.   

4.3. GROUNDWATER PATHWAY 

The NRCS Web Soil Survey notes that site groundwater levels range from 4 to more than 6 feet below 
ground surface (Appendix C).  Forty-one groundwater wells are located within the 4-mile target distance 
limit for evaluating the groundwater pathway, which includes the IAAAP (WQB, 2014).  Every well was 
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beyond the IAAAP property boundary except for one well approximately 3 miles north of the TNT Cave 
Complex.  

As noted in Section 4.1, TNT has been shown in field studies to be retained in the top 3 to 6 inches of soil. 
Partition coefficients reported by most investigators indicate soils that are high in clay content and organic 
matter have a high capacity for rapid sorption of TNT (USACE 2006).  

The major factors affecting fate and transport of TNT in the subsurface are transformation, sorption and 
irreversible soil binding. TNT transformation generally occurs by sequential reduction of nitro groups to 
amino groups. Commonly observed reductive transformation products include 2-amino-4,6-dinitrotoluene 
(2A-DNT), 4-amino-2,6-dinitrotoluene (4A-DNT), 2,4-diamino-6-nitrotoluene (2,4-DANT), and  2,6-
diamino-4-nitrotoluene (2,6-DANT) (USACE 1997).  

There can be difficulties in describing and predicting TNT removal by the soil matrix because degradation 
products as listed above compete with the parent compound for sorption sites (Brannon et al. 1992) and 
maybe irreversibly bound.  Laboratory column studies of soils from 14 Army Ammunition Plants indicated 
rapid adsorption and significant retention of TNT to all soils.  It has also been reported that TNT and its 
degradation products, probably because of humification, became less easily extractable with time 
(Pennington, 1988). It may be noted that the extraction methods referred to in this paragraph are 
considerably harsher than percolating rainwater.  Hence, if the TNT and degradation products cannot be 
extracted readily using strong solvents, acids, or bases, it is unlikely to be available for leaching and 
migration through the vadose zone (USACE 2006).  Therefore based on these data the groundwater pathway 
at the TNT Cave Complex is incomplete.     

4.4. SURFACE WATER PATHWAY  

This section provides a preliminary discussion of the surface water pathway, which includes sediment 
transport as a component of the surface water pathway.  EPA guidance requires an evaluation of intakes 
supplying drinking water, fisheries, and surface water sensitive environments within a 15-mile target 
distance (EPA, 1991).  As discussed in Section 2.3.3, an unnamed ephemeral tributary flows southeast past 
the entrance to the TNT Cave along the eastern edge of the site and connects with Long Creek, which then 
flows into the Skunk River, and finally into the Mississippi River approximately 11 miles downstream.  The 
potential receptors to consider for exposure to TNT via the surface water pathway include site workers 
(both IAAAP personnel and their contractors), surface water intakes supplying drinking water, fisheries, 
and surface water sensitive environments within a 15-mile target distance.   

Exposure of site workers to surface water is not considered a complete pathway because workers are 
unlikely to be exposed via ingestion or absorption of surface water.  Unless TNT was left in the cave when 
operations ceased, which seems highly unlikely due to the explosive hazard, the primary potential source 
of potential TNT contamination is in the vicinity of the Pilot House.  However, if TNT was present at or 
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near the TNT Cave entrance, TNT could enter surface water as sediment at the ephemeral tributary during 
high rainfall events.   

ERRG reviewed drinking water sources with surface water intakes within a 15-mile radius of the site using 
the Iowa Department of Natural Resource Source Water Protection website3.  Results of the review indicate 
that the City of Burlington uses water from the Mississippi River as a source of drinking water, which is 
distributed to Burlington, West Burlington, IAAAP, and Middletown users.  Exposure of these users of is 
unlikely based on multiple factors, including (1) no visual signs of past TNT releases (e.g., stressed 
vegetation, soil staining, or waste piles), (2) intermittent flow of surface water from the site from rainfall 
events, (3) dilution of TNT concentrations during sediment transport, if present, from rainfall over a large 
surface area in the 11-mile travel distance to the Mississippi River, and (4) the confluence of the Skunk 
River and Mississippi River is approximately 7 miles downstream of the City of Burlington.  As a result, 
surface water is not considered to be a complete pathway for human ingestion of drinking water derived 
from surface water sources. 

Exposure to fisheries and surface water sensitive habitats are also possible but extremely unlikely based on 
the intermittent flow in the ephemeral tributary and the low probability of TNT contamination at the site.  
As a result, surface water is not considered to be a complete pathway for fisheries and surface water 
sensitive habitats.   

 

                                                      
3 https://programs.iowadnr.gov/sourcewater/  

https://programs.iowadnr.gov/sourcewater/
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Section 5. Conclusions and Recommendations 

This section presents the conclusions of the PA and provides a recommendation to proceed with a site 
inspection at the site. 

5.1. CONCLUSIONS 

Based on historical information reviewed for the TNT Cave Complex and the site reconnaissance performed 
during this PA, ERRG has concluded that structures associated with historical drawings and completion 
reports did exist.  Five building foundations and a cellar were discovered in the general area of the Pilot 
House location shown on the 1940s Farmstead Drawing (Appendix B), and dilapidated timbers with 
tarpaper backing that may be part of the structural supports shown in the photograph associated with the 
TNT Cave completion report were found in the area (see Figure 3). 

No current or former employees with knowledge of TNT operations at this location were identified during 
discussions at three RAB meetings. Additionally, reviews of the Installation Assessment Report 
(USATHAMA, 1980), Underground Pollution Investigation Report (SCS Engineers, 1982), Follow-On 
Study of Environmental Contamination at Iowa Army Ammunition Plant (Battelle, 1984), and 
Endangerment Assessment, Iowa Army Ammunition Plant:  Former Line 1 Impoundment and Line 800 
Pink Water Lagoon (Dames and Moore, 1989), found no references to past TNT operations at this location.  

Site reconnaissance of the TNT Cave Complex and surrounding areas did not identify any soil staining, 
stressed vegetation, or waste piles.  However, based on the historical drawings and the building remnants 
identified during the site reconnaissance, it is possible that some level of TNT operations may have occurred 
at the site. 

The two most likely source areas for TNT contamination at the site are the Pilot House area and the TNT 
Cave.  The conclusions regarding each source area are summarized below. 

 Pilot House Area:  According to historical drawings (Appendix B), the Pilot House was converted 
for TNT operations, although this could not confirmed based on a review of other historical 
documentation.  If the Pilot House was used for TNT operations, TNT and/or TNT byproducts 
could be present in soil within or around the footprint of the building foundation.    

 TNT Cave:  Based on information from the RAB presentation (Appendix B), including a property 
completion report and associated photograph, TNT could have been transported to and stored at 
this location.  There is no record of TNT being moved or stored in this cave, but historical 
photographs of signage indicate the potential presence of TNT in the cave.    
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As discussed in Section 4, the soil and air exposure pathways are considered to be completed pathways. 
The soil pathway is complete for human and wildlife exposure based on the potential for historical spills 
and TNT’s affinity for sorption to soil, and its persistence in the environment.  The air pathway is complete 
for site workers due to the soil disturbance that occurs with tilling and harvesting hay in the K-Yard. 

5.2. RECOMMENDATIONS 

Based on the potential for humans and wildlife to be exposed to TNT via the soil and air pathways, ERRG 
recommends proceeding with a site inspection to collect soil samples in and around the buildings associated 
with the TNT Cave Complex and excavate the collapsed entrance to the TNT Cave to collect soil samples 
from the cave floor.  The sample results should be used to evaluate whether risk is posed to human health 
and the environment and/or whether further investigation is required. 
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Table 1. Threatened and Endangered Species 

Common Name Scientific Name Type Status 
Indiana Bat Myotis sodalist Mammal FE/SE 

Bald Eagle Haliaeetus leucocephalus Bird SE 

Northern Long-Eared Bat Myotis septentrionalis Mammal FT 

Double-Crested Cormorant Phalacrocorax auritus Bird SE 

Western Worm Snake Carphophis amoenus Reptile ST 

Orangethroat Darter Etheostoma spectible Fish ST 

Creeper Mussel Strophitus undulatus Invertebrate ST 

Blue Ash Fraxinus quadrangulata Plant ST 

Virginia-Snakeroot Aristolochia serpentaria Plant ST 

Pagoda Plant Blephilia ciliata Plant ST 

False Hellebore Veratrum woodii Plant ST 

Slender Ladies’ Tresses Spiranthese lacera Plant ST 

Sharpwing Monkey Flower Mimulus alatus Plant ST 

Notes: 
FE = federal endangered 
FT = federal threatened 
SE = state endangered 
ST = state threatened
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Table 2. GPS Locations of Site Features  

Location Northing Easting Rcvr Type GPS_Date 
Beginning of driveway in 
1941 aerial image 

290820.348 2260507.089 GeoXH 2008-3000 7/8/2016 

Building 2 290196.457 2260804.128 GeoXH 2008-3000 7/8/2016 

Building 3 290004.411 2260804.176 GeoXH 2008-3000 7/8/2016 

Building 5 290137.403 2260808.425 GeoXH 2008-3000 7/8/2016 

Building 6 290102.91 2260713.984 GeoXH 2008-3000 7/8/2016 

Building 4 290129.687 2260928.015 GeoXH 2008-3000 7/8/2016 

Pilot House 290194.222 2260703.931 GeoXH 2008-3000 7/8/2016 

Cellar 25 feet south * 290135.475 2260753.748 GeoXH 2008-3000 7/8/2016 

Approximate location of 
cellar entrance 

290160.571 2260750.209 ESRI ArcGIS 10.4 9/18/2016 

TNT Cave 160 feet south * 290230.748 2261204.108 GeoXH 2008-3000 7/8/2016 

Approximate location of TNT 
Cave 

290389.707 2261192.389 ESRI ArcGIS 10.4 9/18/2016 

Pond 289144.387 2261345.822 GeoXH 2008-3000 7/8/2016 

Notes: 
* = This point was recorded because dense tree canopy was interfering with the satellite signal. Distance was measure from the 
cave or cellar entrance and GPS coordinates were obtained. 
TNT = trinitrotoluene 
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Section C - Descriptions and Specifications 

PWS 3 JUNE 2015 
Performance Work Statement 

30 March 2015 
Revised 3 June 2015 

Remedial Design/Remedial Action (RD/RA) 
Through Response Complete (RC)  

Iowa Army Ammunition Plant (IAAP) 

1.0 Background and Introduction 

This requirement is for environmental remediation services for Operable Unit 5 at the following installation: Iowa 
Army Ammunition Plant (IAAAP), located in Middletown, IA.  

This requirement involves Munitions Response Sites (MRSs) falling under the Military Munitions Response 
Program (MMRP).  The Department of Defense (DoD) established the MMRP under the Defense Environmental 
Restoration Program (DERP) to address unexploded ordnance (UXO), discarded military munitions (DMM), and 
munitions constituents (MC) located on current and former defense sites.     

The IAAAP consists of 19,011 acres located adjacent to Middletown in Des Moines County, Iowa. It is 
approximately eight miles west of Burlington, the largest city in Des Moines County, with an estimated population 
of 25,436 people. The IAAAP is an active Joint Munitions Command facility currently operated by the civilian 
contractor, American Ordnance LLC.  The current mission of the IAAAP is to load, assemble and pack (LAP) 
ammunition items, including projectiles, mortar rounds, warheads, demolition charges, and munitions components 
such as fuses, primers, and boosters. 

The Contractor shall be responsible for fully executing the firm fixed price type task order under a Performance-
Based Acquisition (PBA) approach by conducting required environmental restoration services for which the United 
States Department of the Army (the “Army”) is statutorily responsible; addressing any and all environmental, 
explosive safety, scheduling, and regulatory issues; and, assuming contractual liability and responsibility for the 
achievement of the performance objectives for the cleanup sites at the Iowa AAP (the “Installation”) identified in 
this Performance Work Statement (PWS), including any sites with off-installation contamination for which the 
Army is responsible.  For sites addressed under the MMRP, unknown contaminants will be limited to MC and those 
chemicals reasonably associated with the identified munitions and munitions related activities. 

The contractor must possess all the required expertise, knowledge, equipment and tools required to meet or exceed 
the government’s objectives identified in this PWS in accordance with established industry standards.  The 
Contractor must have the capability and experience to perform, or provide, a wide range of assessments, remedial 
design, remedial construction, and remediation services required for munitions and explosives of concern (MEC).  
Work will include, for example, assessments, remedial design, remedial action (construction), remediation of 
contaminated sites, remedial action (operations), and long-term management. 

Under this contract, the contractor will perform munitions response actions for munitions and explosives of concern 
(MEC), which includes UXO, DMM, and MC if found in high enough concentrations to cause an explosive threat,  
non-explosive concentrations of MC and incidental contaminants related to Military Munitions (MM).  

It is the Contractor's responsibility to comply with all applicable federal, state and local laws and regulations and to 
fulfill the performance objectives of this PWS in a manner that is consistent with any applicable orders or permits, 
all existing cleanup agreements or guidance for the Installation, and relevant DoD and Army policy, for the duration 
of the contract.   
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The Contractor must perform all the necessary environmental remediation work as required to meet the performance 
objectives of this PWS.  Remediation is being conducted pursuant to Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act 
(SARA), and National Oil and Hazardous Substances Contingency Plan (NCP) requirements, with regulatory 
coordination, as appropriate, of the Iowa Department of Natural Resources (IDNR) and the United States 
Environmental Protection Agency (USEPA) Region VII.   

Due to surface water contaminated with explosives leaving the installation boundaries, the IAAAP was placed on 
the national priorities list (NPL) in August 1990. In September 1990, a federal facility agreement (FFA) was signed 
by the USEPA, Region VII and the US Army; it became effective in December 1990. 

To perform munitions responses, the DoD primarily follows CERCLA.  However, CERCLA has no special 
provisions for dealing with explosive safety.  The DoD Ammunition and Explosives Safety Standards, DoD Manual 
6055.09-M Aug 2010, as amended, must be adhered to in the remediation of sites with MEC contamination. 

Certain pollutants or contaminants (P/C) may be an issue at sites covered by this PWS.  Cleanup of P/C may be 
warranted if the P/C present an imminent and substantial endangerment to the public health or welfare that result in 
an unacceptable risk.  P/C, as defined in CERCLA, typically do not have a federally promulgated maximum 
contaminant limit (MCL).  For any such P/C, or any other chemical, that does not have a federally promulgated 
MCL, but does have a finalized reference dose (RfD) or slope factor listed in USEPA's Integrated Risk Information 
System (IRIS) database, that RfD or slope factor should be incorporated in the NCP risk assessment process.  
However, funding will not be provided for responses that are not in full compliance with CERCLA, the DERP, and 
DoD and Army policy.  Additionally, state standards will only be analyzed through the CERCLA applicable or 
relevant and appropriate requirement (ARAR) process. 

2.0 Types of Services Required 

This PWS includes broad-spectrum environmental services. These services may include, but are not limited to 
assessments, remedial design, remedial action (construction), remediation of contaminated sites, remedial action 
(operations), and long-term management, and incidental construction associated with environmental remediation 
activities.  

3.0 Performance Objectives and Standards 

The Contractor shall be required to furnish all plant, labor, materials and equipment necessary to meet the 
performance objectives and standards identified in Table 1 below. 

Table 1: Performance Objectives Summary 

Performance Objective Performance Standards 

Approved Project Management Plan (PMP): 
 Draft PMP within 30 calendar days of contract award,
 Final PMP within 30 calendar days of receipt of COR

comments on the drafts.

Army approval through the Contracting 
Officer’s Representative (COR). 

RDX RA at PDS, OU5, IAAAP 
Contract No. W9128F-13-D-0003 
Delivery Order 0002

A-2 Final 
Work Plan 

September 2017



W9128F-13-D-0003 
0002 

Page 6 of 38 

Achieve RC at the following site(s) by 31 Dec 2017 

 IAAP-001-R-01- Central Test Area (CTA)
 IAAP-002-R-01 – Line 6 Ammo Production – Inside

Blast Radius (LL6)
 IAAP-004-R-01 – Possible Demolition Site (PDS)
 IAAP-006-R-01 – Incendiary Disposal Area (INDA)

Upon achievement of RC, perform any necessary Long-Term 
Management (LTM) at the above site(s) for the duration of the 
contract or until achievement of Site Close-Out (SC), whichever 
comes first. 

Compliance with FFA and associated 
schedule. 

DDESB approval of contractor prepared ESS. 

Army approval through the COR and 
Regulator concurrence (e.g., receipt of 
documentation confirming RC; LTM exit or 
ramp down strategy; LTM reports 
incorporating requirements of the exit or ramp 
down strategy). 

Approved Preliminary Assessment (PA) of the “TNT Cave” by 
31 Dec 2017 

Army approval through the Contracting 
Officer’s Representative (COR). 

Approved Site Inspection (SI) Work Plan (WP) for the “TNT 
Cave” by 31 Dec 2017 

Army approval through the Contracting 
Officer’s Representative (COR). 

Remedy in Place, Remedial Action (Operations), Response Complete, and Long-Term Management are terms used 
for the Defense Environmental Restoration Program.  These terms are defined in Attachment C. 

RC will be attained upon the finalization of appropriate written documentation certifying that site remediation has 
met identified response objectives and no further action is necessary, subject to any requirement for RA(O) and/or 
LTM.  Contractors should note that when RA(O), LTM and/or a CERCLA 121(c) review is necessary as a result of 
the Contractor's remediation activities at a site, the Contractor shall be responsible for the following: 
 Performing the required RA(O) and/or LTM at that site for the duration of the contract.
 Conducting any CERCLA 121(c) reviews required at that site for the duration of the contract.
 CERCLA 121(c) reviews conducted during the duration of the contract constitute a Government Inspection of

Services. The Contractor will correct any problems and/or deficiencies noted within CERCLA 121(c) reviews
or any Contractor furnished service or submittal.  Any service or submittal performed that does not meet
contract requirements shall be corrected or re-performed by the Contractor and at no additional cost to the
Government.  Corrective action must be certified and approved by the COR.  If the Contractor performs any
task unsatisfactorily and all defects are not corrected, the Government reserves the right to terminate the
contract for default.  In addition, the Government reserves its rights under Federal Acquisition Regulation
(FAR) clause 52.246-4, “Inspection of Services – Fixed Price, for further remedies concerning a Contractor’s
failure to perform in conformance with contract requirements.  If the Contractor is conducting RA(O) or LTM,
or completing a CERCLA 121(c) review, for a remedy that they did not implement or modify (i.e., an on-going
pump and treat system inherited as part of the PBA scope), correction of substantive remedy deficiencies noted
during RA(O), LTM or within a CERCLA 121(c) review which may require modification of that remedy are
considered outside the scope of this contract effort.

There may be multiple milestones and/or deliverables for each performance objective (see Section 4.3 of this PWS).  
Payments will be based on successful completion of the milestones.  Final decisions regarding the adequacy of 
milestone and deliverable completion resides with the COR (see Section 7.2 of this PWS), with appropriate 
acceptance and approval of necessary site remediation documentation by regulators, consistent with applicable 
regulatory drivers listed in Section 1.0 of this PWS and consistent with the Performance Requirements Summary in 
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Table 2 below.  For the duration of the contract, the Contractor shall remain responsible for correction of remedy 
deficiencies noted during RA(O), LTM, and CERCLA 121(c) reviews. 

Table 2: Performance Requirements Summary 

Desired 
Outcomes 

Required 
Services 

Performance 
Standards 

Monitoring 
Method 

Incentive/Disincentives 
For Meeting or Not 

Meeting the Acceptable 
Quality Level 

Quality Control/Assurance & Safety 
Safety Maintain high 

safety 
standards 

Zero Class A Safety 
violations (CONUS 
only) where the 
contractor is 
determined at fault. 

Submission of 
accident reports, 
adverse safety 
inspection reports, 
and similar 
documents. 

Issuance of a cure notice and 
possible termination of task order 
or contract for continuous or 
uncorrected safety violations.  
Adverse past performance 
reports.  The contractor may be in 
danger of not having its option 
period exercised 

Performance Compliance 
with PWS and 
referenced 
applicable 
regulations 

No more than five 
Corrective Action 
Reports (CARs) 
received by the 
contractor within a 
given task order 

COR Submission of 
CARs, COR report 
of failure to delivery 
acceptable product 
or service in 
accordance with 
Performance-Based 
Milestones/ 
Objectives. 

Issuance of a cure notice and 
possible termination of task order 
or contract for continuous or 
uncorrected performance 
deficiencies, or for failure to 
complete Performance-Based 
Milestones/Objectives.  Adverse 
past performance reports.  The 
contractor may be in danger of 
not having its option period 
exercised 

4.0 Project Management 

The PBA approach requires careful coordination of project activities to ensure that all stakeholders are kept 
informed of the project status, existing or potential problems, and any changes required to prudently manage the 
project and meet the needs of the Installation's project stakeholders and decision-makers.  The Contractor shall be 
responsible for the following project management activities: 

4.1 Project Management Plan 

The Contractor shall develop and maintain a detailed Project Management Plan (PMP).  The PMP, based on the 
schedule prepared as part of the Contractor proposal, shall specify the schedule, technical approach and resources 
required for the planning, execution, and completion of the performance objectives.  The first draft of the PMP shall 
be due within thirty (30) calendar days of contract award and shall include a payment milestone plan.  Elements of 
this draft PMP shall be part of the offeror’s proposal submittal.  The draft PMP, proposed payment milestones, and 
subsequent revisions shall be subject to Army review and approval, through the COR.  The final PMP shall be due 
within 30 calendar days of receipt of COR comments on the draft PMP.  A payment milestone will be established 
for Army approval of the final PMP through the COR.   

4.2 Project Schedule 

As part of the PMP, the Contractor shall develop and maintain an Activity-Based Schedule that fully supports the 
technical approach and outlines activities and milestones defined at the appropriate detail level and logically 
sequenced to support and manage completion of the performance objectives in this PWS.  Additionally, the due 
dates for all payable deliverables shall be identified.  A payment plan shall be included with the schedule that may 
allow for payments to the Contractor based on successful completion of interim milestones proposed by the 
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Contractor.  It is the Army’s intent to make all payments after verification of milestone completion in accordance 
with this schedule.  Unless otherwise noted in Table 1 of this PWS, all performance objectives must be completed 
within the allowable contract period of performance provided all contract options have been exercised.  The 
Contractor shall need to take into account the existing or future schedules developed under the applicable regulatory 
drivers listed in Section 1.0 of this PWS.  The Contractor shall also need to coordinate activities with the COR to 
ensure that the proposed project schedule does not conflict with other contractor activities on site, or interrupt 
Installation mission activities.   

As part of the PMP, the Contractor shall identify and implement a means for providing project status reports to the 
COR.  The PMP shall address the frequency and content of status reports. 

The Contractor shall update the PMP to reflect progress towards achievement of the performance objectives and 
delineate proposed actions to accomplish future project milestones.    

4.3 Milestone Presentations 

Milestone presentations shall be made to the COR at the completion of each milestone below to provide analysis 
and lessons learned, and to present approaches for completion of future milestones.   The Contractor may propose a 
revision of the milestones below to reflect their PMP and provide for interim milestones.  Interim milestones will 
only be accepted if they represent significant progress toward milestone completion, and completion of these 
interim steps can be measured and demonstrated.  

 As noted in Section 3.0 of this PWS, payments will be tied to the successful completion of the following milestones 
or an interim milestone plan approved by the COR.  To that end, all proposed interim milestones should be 
associated with easily demonstrated metrics tied to performance measurements (e.g., final acceptance of a report 
rather than submission of a draft).  All milestones must have a defined means for demonstrating completion in order 
to facilitate certification and approval (see Section 7.2 of this PWS, Certification and Approval of Project 
Milestones and Deliverables).   

Major Milestones 
 Approval of the Project Management Plan (PMP)
 Approval of the Explosives Safety Submission (ESS)
 Achievement of RC at IAAP-001-R-01- Central Test Area (CTA) by 31 Dec 2017
 Achievement of RC at IAAP-002-R-01 – Line 6 Ammo Production – Inside Blast Radius (LL6) by 31 Dec

2017
 Achievement of RC at IAAP-004-R-01 – Possible Demolition Site (PDS) by 31 Dec 2017
 Achievement of RC at IAAP-006-R-01 – Incendiary Disposal Area (INDA) by 31 Dec 2017
 Approval of annual LTM reports
 Approval of an exit or ramp-down strategy for LTM
 Approval of the PA report (TNT Cave)
 Approval of the SI WP (TNT Cave)

4.4 Environmental Requirements

The Contractor shall identify applicable federal, state and local laws and regulations; applicable Installation-specific 
orders, agreements, or rules; and perform its work in accordance with said authorities.  The Contractor shall ensure 
that all activities performed by its personnel, subcontractors and suppliers are executed in accordance with said 
authorities.  Any incident of noncompliance noted by the Contractor shall immediately be brought to the attention of 
the COR and Installation telephonically and then by written notice.  Nothing in this contract shall relieve the 
Contractor of its responsibility to comply with applicable laws and regulations.  The Contractor shall obtain all 
permits, licenses, approvals, and/or certificates required or necessary to accomplish the work.  When the work to be 
performed requires facility clearances, such as digging or drilling permits, the Contractor shall obtain such 
clearances and/or permits, with the assistance of the installation point of contact, prior to any drilling or excavating 
operations.  The Contractor shall coordinate all such work with Installation maintenance personnel prior to 
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performing work.  Contractors on environmental sites are required to perform their own utility checks based on 
Installation-supplied utility maps.  The Contractor shall comply with all Installation- or site-specific time and 
procedural requirements (federal, state, and local) described in the permits obtained.  The Army technical experts 
will also independently review Contractor work to ensure compliance with all applicable requirements. 

The Army is in the process of establishing Geographic Information System (GIS)-based tracking systems to ensure 
the Land Use Controls (LUCs) are enforced.  The LUCs will be incorporated into the post-wide database and 
compliance with LUCs shall be reported in the Monitoring Reports for each site.  IAAAP also relies on 
Environmental Work Instructions (EWI) managed by the Government Owned Contractor Operated (GOCO) 
contractor for incorporating land use controls in project planning to ensure restrictions on activities are integrated 
into the planning process. The LUC policy applies to all units and activities, Military and Civilian Support 
Activities, tenant organizations and agencies and Government and Civilian Contractors.  The Contractor is required 
to comply with the LUC policy in all RA(O), LTM and CERCLA 121(c) review activities. The Contractor shall 
supply information relevant to LUCs to be incorporated into the post wide database, but will not have to incorporate 
as part of this contract. 

The Contractor shall adhere to all applicable federal, DoD, and Army geospatial data standards for tasks and 
deliverables in this PWS.  Spatial data must be compliant with the Spatial Data Standards for Facilities, 
Infrastructure, and Environment v2.6.  Spatial data must meet the requirements of the associated Quality Assurance 
Plan (QAP).  If no QAP exists for the data layers developed, the Contractor shall meet the minimum requirements 
listed in Attachment D. Each geospatial data set shall be accompanied by metadata conforming to the Federal 
Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM) and the Army 
Installation Geospatial Information & Services (IGI&S) Metadata Standard, v1.  The horizontal accuracy of any 
geospatial data created by the contractor shall be tested and reported in accordance with the National Standard for 
Spatial Data Accuracy (NSSDA) and the results shall be recorded in the metadata.  All data must have a datum of 
WGS84 and a defined projection.   Army technical experts will independently review Contractor work to ensure 
compliance with all spatial data requirements. Installation subject matter experts will review Contractor work and 
validate geospatial data.  The Contractor shall provide validated data to the COR for submission by the Installation 
to the Army Mapper database.  The Contractor shall provide quarterly GIS data transfers to the Army. 

The Contractor shall review and fully understand "Executive Order 13423 -- Strengthening Federal Environmental, 
Energy, and Transportation Management,” in particular those requirements pertaining to environmental 
management system (EMS). The Contractor shall also be required to review and adhere to the installation's 
environmental management system, including the environmental policy and significant aspects / impacts.  

The Contractor shall consider and implement green response/remediation strategies and applications to maximize 
sustainability, reduce energy and water usage, promote carbon neutrality, promote industrial materials reuse and 
recycling, and protect and preserve land resources, consistent with DOD’s Policy on Consideration of Green and 
Sustainable Remediation Practices in the Defense Environmental Restoration Program. The contractor shall present 
green remediation options and approaches in its work plans, maintain records of “green-related” activities, and 
report this information to the COR in its project status reports. 

4.4.1 MEC-Related Guidance  

MEC-related guidance includes, but may not be limited to, the following: 

 MEC includes UXO, as defined in 10 U.S.C. 101(e)(5); DMM, as defined in 10 U.S.C. 2710(e)(2); or
Munitions Constituents (MC), as defined in 10 U.S.C. 2710(e)(3), present in high enough
concentrations to pose an explosive hazard.

 MEC distinguishes specific categories of military munitions that may pose unique explosives safety
risks.  Because MEC being actively managed may be determined to be hazardous waste, 29 Code of
Federal Regulations (CFR), Hazardous Waste Operations and Emergency Response, Section
1910.120, may apply.
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 Per the guidelines set forth in DoDI 4140.62 and DDESB Technical Paper 18, UXO qualified
personnel will be responsible for determining the explosive safety status of any material recovered that
may pose an explosive hazard (i.e., material potentially presenting an explosive hazard (MPPEH)).

 Should MEC be encountered during this response, UXO-qualified personnel will evaluate the
explosive hazard and remove it, including by open detonation in place.  This response will be
conducted per the CERCLA and the NCP, applicable state and federal regulation, and applicable DoD,
U.S. Army policies and procedures.

4.5 Health and Safety Requirements 

Prior to beginning any fieldwork, the Contractor shall implement a written Safety and Health Program compliant 
with federal, state, and local laws and regulations and approved by the COR.  The Contractor shall ensure that its 
subcontractors, suppliers and support personnel comply with the approved Site Safety and Health Plan (SSHP).  The 
Army reserves the right to stop work under this contract for any violations of the SSHP at no additional cost to the 
Army.  Once the Army verifies through the COR that the violation has been corrected, the Contractor shall be able 
to continue work.  As a minimum, the SSHP shall contain the following elements:  site description and contaminant 
characterization, safety and health hazard(s) assessment and risk analysis, safety and health staff organization and 
responsibilities, site specific training and medical surveillance parameters, personal protective equipment (PPE) and 
decontamination facilities and procedures to be used, monitoring and sampling required, safety and health work 
precautions and procedures, site control measures, on-site first aid and emergency equipment, emergency response 
plans and contingency procedures (on-site and off-site), logs, reports, and record keeping.  Training and medical 
screening per 29 CFR 1910.120(e) is required for the contract. 

Additionally, the Contractor must adhere to all DoD and DA policies, procedures and regulations for munitions 
response.  This includes but is not limited to DOD Man 6055.09M, Ammunition and Explosives Safety Standards; 
Army Regulation 385-10, the Army Safety Program; Department of the Army Pamphlet 385-63, Range Safety; and 
Department of the Army Pamphlet 385-64, Ammunition and Explosives Safety Standards. 

The site is not suspected to contain CWM; however, if suspect CWM is encountered during any phase of site 
activities the Contractor shall immediately halt operations and contact the COR for assistance and guidance.  

All activities involving work in areas potentially containing MEC hazards shall be conducted in full compliance 
with Department of Army, state, and local requirements regarding personnel, equipment and procedures, and DoD 
Standard Operating Procedures and safety regulations. 

4.5.1 Personnel Qualifications and Work Week  

Personnel involved in certain munitions response activities will, as required, meet the qualifications of 
DDESB, Technical Paper (TP) 18 - Minimum Qualifications for UXO Technicians and UXO-Qualified 
Personnel.  Due to the inherent risks associated with munitions response activities, personnel performing 
munitions response activities that present an explosive risk shall be subject to work hour limitations, unless 
specifically authorized by the COR.   

4.5.2  Safety Documentation and Reporting  

Army Engineer Manual (EM) 385-1-1, part 01.D "Accident Reporting and Recordkeeping" is required for 
the work identified in this PWS. 

4.6 Quality Management 

The Contractor must ensure that the quality of all work performed or produced under this contract meets Army 
approval, through the COR.  Quality control/assurance plans must be prepared and approved by the COR prior to 
performance of physical work.   
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4.7 Quality Control  

4.7.1 Quality Control shall be provided whenever sampling or analysis for chemical constituents is 
required in order to achieve milestones.  Quality control for traditional soils or geotechnical testing shall 
also be included.  All sampling and analysis shall comply with the requirements of the most recently 
approved DoD Quality Systems Manual (QSM).  The laboratory (ies) to be used by the Contractor shall be 
DoD Environmental Laboratory Accreditation Program (DoD ELAP) certified or equivalent.  The 
Contractor may establish an on-site testing laboratory at the project site if determined necessary by the 
Contractor.  However, on-site testing laboratory (ies) shall be DoD ELAP certified or equivalent and meet 
the requirements of USEPA, specific state regulator requirements, and all requirements of the most recently 
approved DoD Quality Systems Manual (QSM). 

4.7.2 Following contract award and during project implementation, the Contractor shall develop and 
submit documentation of project-specific quality assurance (QA) and QC activities prepared in accordance 
with the Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP).  The Government will 
review and return the quality systems documentation, with comments, indicating acceptance or rejection.  
If necessary, the Contractor shall revise the documentation to address all comments and shall submit the 
revised documentation to the Government for acceptance. In addition, the Contractor shall develop and 
submit Quality Control Summary Reports to summarize the quality control details of the contract project.  
The problems and successes of the work done to control the quality of the chemical measuring activities 
and other chemically related cleanup activities shall be included in the summary reports. 

4.8 Project Repository and Administrative Record 

The Contractor shall update at least monthly a multimedia (i.e., both paper and electronic format) project repository 
of all project-related information to ensure that pertinent documentation and data are available for project reviews, 
and to provide a clear record of the PBA approach to support final decisions and remediation completion.  This 
repository is the property of the Army and available to the Army upon request by the COR or KO.  A project 
repository is currently maintained at www.iaaap.adminrecord.com. 

"Project-related information" includes all previous environmental restoration documentation of a technical nature 
developed by the Army and previous Army contractors for the sites specified in this PWS, and all the 
documentation developed by the Contractor in order to achieve the performance objectives specified in this PWS.  
Documents generated prior to the PBA are not expected to be stored in electronic format; however, all documents 
generated by the Contractor shall be maintained in multi-media form.   

The Contractor shall also update the repositories for the Administrative Record for CERCLA activities established 
at www.iaaap.adminrecord.com, as needed.  The project repository and Administrative Record shall be updated by 
the Contractor, and made available to the public, for the duration of the contract. Final electronic document files 
must be in text-searchable PDF format and be accompanied by defined metadata for upload into the Army 
Repository of Environmental Documents (READ).  The Army, through the COR, will provide the metadata field 
requirements for READ to the Contractor.   

4.8.1 Army Environmental Database and Environmental Restoration Information System 

If a site identified in this PWS has achieved Response Complete (i.e., appropriate documentation is 
finalized), the Contractor shall be responsible for providing the COR with the data and documentation 
necessary for the closeout of each site in the Army Environmental Database - Restoration Module (AEDB-
R).  In addition, the Contractor shall upload all generated analytical data into the Environmental 
Restoration Information System (ERIS) on a quarterly basis.  The Army, through the COR, will provide 
data specifications for AEDB-R and ERIS to the Contractor.  The Contractor shall comply with all 
applicable requirements for data validation and submission.   

4.9 Additional Site Plans 
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Prior to beginning any field work the Contractor shall prepare any additional plans or documents (e.g., sampling and 
analysis plans, quality assurance project plan, waste minimization plans, health and safety plans) consistent with the 
applicable regulatory drivers listed in Section 1.0 of this PWS, and any other agreements, orders, or regulations that 
apply to the Installation and sites.  These plans and documents shall be subject to Army review and approval, 
through the COR. 

4.10 Protection of Property 

The Contractor shall be responsible for any damage caused to property of the United States (Federal property) by 
the activities of the Contractor under this contract and shall exercise due diligence in the protection of all property 
located on the premises against fire or damage from any and all other causes.  Any property of the United States 
damaged or destroyed by the Contractor incident to the exercise of the privileges herein granted shall be promptly 
repaired or replaced by the Contractor to a condition satisfactory to the COR or reimbursement is made by the 
Contractor sufficient to restore or replace the property to a condition satisfactory to the COR in accordance with 
FAR Clause 52.245-2. 

4.11 Project Stakeholders 

For the purposes of this PWS, project stakeholders include the Army, IDNR, USEPA Region VII, and the 
Restoration Advisory Board (RAB).   Required level of involvement may differ from site to site and the Contractor 
shall be responsible for obtaining comments with appropriate approval or concurrence on project deliverables 
consistent with applicable regulatory drivers and agreements for each site. 

4.12 Regulatory Involvement 

All regulatory coordination shall be approved by the Army through the COR.  The Contractor shall provide the 
necessary support to initiate, schedule, and address all regulatory aspects of the project (e.g., organizing discussions 
with regulators concerning site response objectives and completion requirements, obtaining regulator comments on 
site documents and appropriately addressing them, and obtaining written documentation of remediation completion 
from the regulators for all of the sites identified in this PWS).  The COR, or designee, will attend and represent the 
Army at all meetings with the regulators.  With approval of the COR, the contractor may also informally discuss 
remediation issues with regulators and provide an after-action report back to the COR.  The Army will be the 
signature authority for all regulatory agreements and remediation documentation. 

4.13 Public Involvement 

All public participation coordination shall be approved by the COR.  The Contractor shall provide the necessary 
support to initiate, schedule, and address all public participation aspects of the project (e.g., preparation of briefings, 
presentations, fact sheets, newsletters, articles/public notices to news media, and notifications to RAB members).  
The Contractor shall be responsible for requesting and addressing all public comments consistent with the 
applicable regulatory drivers listed in Section 1.0 of this PWS.  The COR, or designee, will attend and represent the 
Army at all meetings with the public.   

Contractors should note that the Installation has an active RAB and detailed information concerning the RAB's 
organization and activities will be provided to the Contractor.  Activities required to support the RAB meetings are 
included in this effort.   

The Contractor shall not make available or publicly disclose any data or report generated under this contract unless 
specifically authorized by the COR.  If any person or entity requests information from the Contractor about the 
subject of this scope of work or work being conducted hereunder, the Contractor shall refer them to the COR.  All 
reports and other information generated under this scope of work shall become the property of the Government, and 
distribution to any other source by the Contractor is prohibited unless authorized by the COR. 
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4.14 Deliverable Requirements 

All documents must be produced with at least internal draft, draft, draft-final, and final versions.  The Army will 
receive internal draft documents and will provide comments to the Contractor following the FFA schedule.  Once 
initial comments are addressed, the Army will review draft documents concurrently with submission to appropriate 
regulatory agencies.  The Contractor shall ensure that review periods are consistent with the applicable regulatory 
drivers noted in Section 1.0 of this PWS.  All documents shall be identified as draft until completion of stakeholder 
coordination, when they will be finalized.  One copy of the final document shall be placed in both the project 
repository and Administrative Record (for CERCLA documents) following the FFA schedule. 

The Contractor shall follow the substantive requirements for all subject areas of the US Army Corps of Engineers 
(USACE) guidance applicable to deliverables required for achievement of performance objectives identified in this 
PWS.   

The Munitions Response Site Prioritization Protocol (MRSPP) requirements in 32 CFR Section 179 require the 
DoD in consultation with representatives of the states and Indian tribes, to assign each MRS a relative priority for 
response actions. The initial MRSPP score for MRSs is developed during the SI phase. These MRSPP scores must 
be reviewed annually and must be revised whenever new data are obtained. Pursuant to this requirement, the 
Contractor shall review and revise MRSPP scores based on new information, and submit to the Army.  In addition, 
the Contractor shall also include any information that may have influenced the MRS priority or MRS sequencing 
decision in the Administrative Record and the Information Repository.  Furthermore, the FY02 Defense 
Authorization Act creating the MMRP requires DoD to develop and maintain an inventory of defense sites that are 
known or suspected to contain UXO, DMM or MC.  Pursuant to this requirement, the Contractor shall submit 
updates to the Installation Munitions Response (MR) map that reflect changes to the location, boundaries and/or 
extent of the MMRP sites in .pdf format.   

The Contractor shall propose deliverables and payment milestones as part of its proposal, and if approved by the 
Army, included as part of the PMP. Final decisions regarding the adequacy of milestone and deliverable completion 
resides with the COR (see Section 4.3 of this PWS, Milestone Presentations) and will be based on the appropriate 
acceptance and approval of required documentation by Regulatory Agencies, consistent with CERCLA and the 
NCP.   

5.0 Expertise and Necessary Personnel 

The Contractor shall provide the necessary personnel and equipment to execute this PWS successfully.  The 
Contractor is responsible for determining the requirements for licensed professionals and certifications. 

The Contractor shall furnish all plant, labor, materials and equipment necessary to meet the performance objectives.  
The Contractor shall provide personnel trained as required by the Occupational Safety and Health Administration 
(OSHA) and all other applicable federal and state regulations.  The Contractor shall provide all support activities 
necessary to ensure the safe and effective accomplishment of all work.  For all work performed under this contract, 
the Contractor shall also develop and implement quality control measures consistent with all applicable federal and 
state regulatory requirements and standards.   

5.1 Key Personnel 

The Army requires that the following positions, at a minimum, be designated as “key personnel,” subject to the 
terms and conditions for such set forth in the basic contract.   

 POSITION PERSONNEL 
Project Manager  [to be proposed by offeror] 
Senior UXO Supervisor [to be proposed by offeror] 
UXO Safety Officer [to be proposed by offeror] 
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UXO Quality Control Specialist [to be proposed by offeror] 
Chemist  [to be proposed by offeror] 
Risk Assessor [to be proposed by offeror] 
Archeologist [to be proposed by offeror] 

The Contractor shall notify the COR of any changes in key personnel.  The change of key personnel is subject to 
approval by the KO, although such approval will not be unreasonably withheld provided replacement personnel are 
of the same quality as originally proposed. 

6.0 Performance 

6.1 Place of Performance 

Work will be performed at the Installation and off-site Contractor offices as agreed to by both parties for 
proper performance of this contract. 

6.2 Period of Performance 

The period of performance will not exceed 3 years from the date of award, inclusive of all options.  

7.0 Additional Requirements 

7.1 Resources 

7.1.a Army Furnished Resources  

The Army, through the COR, shall make available the following resources to the Contractor: 
 Records, reports, data, analyses, and information, in their current format (e.g., paper copy, electronic,

tape, disks, CDs), to facilitate development of an accurate assessment of current, former, and historical
site activities and operations; waste generation and contaminant characteristics; parameters of interest;
and site environmental conditions.

 Access to personnel to conduct interviews on Installation operations and activities.
 Access to DoD and Army policy and guidance documents.
 All Army owned property used for remediation purposes must be maintained by the Contractor in

accordance with applicable maintenance requirements, and may not be replaced by the Army should
new equipment be required.

7.1.b  Contractor Furnished Resources 

The Contractor must possess all the required expertise, knowledge, equipment and tools required to meet or 
exceed the Army’s objectives identified in this PWS in accordance with established industry standards. 

In addition, the Contractor shall be responsible for the following: 
 Coordination with the Army/COR and the Installation for access to the Installation, to execute this PWS

and comply with the procedures described during the Contractors’ meeting at the Installation.
 Coordination with the Army/COR and the Installation in order to gain access to available infrastructure

(e.g., buildings, roadways, waste management units, other Installation facilities) and utilities (e.g., electric
power and telephone lines, natural gas and water supply distribution pipelines, and wastewater discharge
conveyances), to execute this PWS.

 The provision and cost of the utilities associated with implementation of remedies, including installation of
individual meters for necessary utilities.

 All waste generated under this contract shall be the responsibility of the Contractor.
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 Any other necessary resources needed to achieve the performance objectives.

7.2 Certification and Approval of Project Milestones and Deliverables

The COR will be responsible for contract management, inspection, oversight, review, and approval activities.  
Certification and approval of project milestones by the COR is necessary before distribution of payments.  Final 
acceptance of milestone completion shall include appropriate acceptance of site remediation documentation by 
regulators.  For the duration of the contract, the Contractor shall remain responsible for correction of remedy 
deficiencies noted during RA(O), LTM, and CERCLA 121(c) reviews. 

Certification by the Army is contingent upon the Contractor performing in accordance with the terms and conditions 
of the contract, this PWS, and all amendments/options. 

Representatives of USAEC, USACE, the installation, and the Contractor shall meet with the COR at a site and time 
designated by the COR after receipt of each status report to:  
 Formally review the quantity and quality of services;
 Inspect work for compliance with this PWS, the associated Contractor’s final proposal, and project

documentation;
 Accept or reject milestones and deliverables completed since the previous review.

7.3 Government Rights 

The Army has unlimited rights to all documents/material produced under this contract.  All documents and 
materials, to include the source codes of any software, produced under this contract shall be Army owned and are 
the property of the Army with all rights and privileges of ownership/copyright belonging exclusively to the Army.  
These documents and materials cannot be used or sold by the Contractor without written permission from the CO.  
All materials supplied to the Army shall be the sole property of the Army and cannot be used for any other purpose.  
This right does not abrogate any other Army rights under the applicable Data Rights clause(s). 

7.4 Stop Work  

The Contractor, authorized Installation personnel, and the COR have the responsibility to stop work immediately if 
the work is considered to be a serious threat to the safety or health of workers, other personnel, or to the 
environment.  Authorized Installation personnel include Installation safety officers, Environmental Division 
personnel, and command personnel with responsibility for overall Installation operations. When work is stopped 
due to a hazard/threat to worker safety, health, or the environment, the situation and resolution must be documented 
and submitted to the KO.  Work must be stopped if chemical and biological warfare agents are encountered. 

7.5 Environmental Responsibility Considerations 

 The Army will retain responsibility for any assessed natural resource damages that are attributed to historic
releases of hazardous substances (prior to contract with the Contractor) and any injuries that are necessary and
incidental to the reasonable implementation of a selected response or remedial action.  The Contractor shall be
responsible for any/all additional natural resource injuries and associated Natural Resource Damages claims
brought as a result of its actions (e.g. release of hazardous substance or unreasonable disturbance of natural
resources as a result of construction activities).

 The Army will retain all responsibility for third party liability for CWM, MEC, or radiological material that are
either targeted for or may be discovered during the course of remediation.

 Response cost claims, property damage and personal injury claims brought due to contamination and hazardous
substance releases that have occurred historically (prior to contract with the Contractor) and are not due to
Contractor remediation activities are excluded from Contractor responsibility.  The Contractor shall be
responsible for and indemnify the Army for:
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 Any response cost claims for any environmental remediation services which the Contractor has
assumed responsibility for under this PWS;

 All costs associated with correction of a failure of any remedy implemented or operated and
maintained by the Contractor to the extent such failure was caused by the willful or negligent acts or
omissions of the Contractor in the course of performing the environmental services;

 All personal injury or property damage claims to the extent caused by the acts or omissions of the
Contractor in the course of performing the environmental services;

 All natural resource damages pursuant to 42 U.S.C.  Section 9607(a)(4)(C), to the extent that such
damages were caused or contributed to by the actions of the Contractor or its successors in interest;
and

 All costs associated with or arising from any negligent acts or omissions or willful misconduct of the
Contractor in the course of performing the environmental services or implementing remedial actions.

7.6 Inspections 

The Army technical experts will independently review Contractor work to ensure compliance with all applicable 
requirements. 

CERCLA 121(c) or Remedy reviews conducted during the duration of the contract constitute a Government 
Inspection of Services.  The Contractor will correct any problems and/or deficiencies noted within CERCLA 121(c) 
or Remedy reviews or any Contractor furnished service or submittal.   

Any service or submittal performed that does not meet contract requirements shall be corrected or re-performed by 
the Contractor and at no additional cost to the Government.  Corrective action must be certified and approved by the 
COR consistent with the basic contract.  If the Contractor performs any task unsatisfactorily and all defects are not 
corrected, the Government reserves the right to terminate the contract for default.  In addition, the Government 
reserves its rights under FAR clause 52.246-4, “Inspection of Services – Fixed Price, for further remedies 
concerning a Contractor’s failure to perform in conformance with contract requirements.  If the Contractor is 
conducting RA(O), LTM, or completing a CERCLA 121(c) or Remedy review for a remedy that they did not 
implement or modify (i.e., an on-going pump and treat system inherited as part of the PBA scope), correction of 
substantive remedy deficiencies noted during RA(O), LTM or within a CERCLA 121(c) or Remedy review which 
may require modification of that remedy are considered outside the scope of this contract effort. 

7.7 Organizational Conflicts of Interest 

7.7.1 Disclosure.  The Contractor shall provide a disclosure statement with its proposal, which 
concisely describes all relevant facts concerning any past or present organizational conflicts of interest 
relating to the work in each PWS.  In the same statement, the Contractor shall provide the information 
required in the following paragraph to assure the Government that the conflicts of interest have been 
mitigated and/or neutralized to the maximum extent possible.  If a conflict of interest is discovered after 
contract award, the Contracting Officer will make a decision whether to terminate or rescind the PWS 
and/or contract at that time. 

7.7.2 Potential Conflicts of Interest.  This request for proposals is open to any offeror to compete as a 
prime contractor, subcontractor or in any teaming arrangement.  In order to avoid any organizational 
conflicts of interest, or even the appearance of any organizational conflicts of interest, any contractor 
performing environmental services work at the follow-on installation(s) under each contract will need to 
avoid, neutralize and/or mitigate - prior to contract award - significant potential conflicts of interest that 
may prejudice effective competition. The KO has determined that at a minimum contractors currently 
performing work on the identified installation(s) under each contract must ensure that all data pertaining to 
contamination at the sites compiled by or in the possession of such contractors shall be made available to 
all potential contractors in a timely fashion to the maximum extent possible by providing such data in to a 
data depository. 
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7.8 Access and Security 

In order to ensure the security and orderly running of the Installation, any contractor personnel who wish to gain 
access to the Installation shall follow procedures established by the Installation.  The Contractor should account for 
potential delays due to DoD security requirements in its pricing.   

7.9 Travel 

Travel to/from the Installation and to other CONUS locations for such purposes as to attend meetings, briefings 
and/or presentations may be required incidental to this remedial action, the costs for which shall be included in the 
total price for the PWS. 

8.0 Contracting Officer’s Representative: 
Name: Laura Percifield 

 Organization: CENWO-PM-HA 
Address:  1616 Capitol Avenue 
City, State, Zip Code:  Omaha, NE  68102 
Telephone:  (402) 995-2761 

 Email:  Laura.J.Percifield@usace.army.mil 
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Attachment A: Reference Documents 

The Army believes that documentation provided with the solicitation represents the most recent and appropriate 
documentation available for the Installation and sites identified in this contract.  However, if there is a conflict 
between this information and other site documentation (the existing reports), the Contractor is solely responsible for 
reviewing all available information and forming their independent, professional conclusions/interpretation of site 
conditions and requirements to meet the objectives of this contract.  This information is not intended as a substitute 
for complete analysis of technical data available, nor is it intended to be a guide on how the Contractor should 
address achievement of the performance objectives/standards. 

Specific documents may be made available following a request to the Contracting Officer, if the documentation can 
be distributed in a timely manner.  Electronic format is not guaranteed. 

Table 3: Available Reference Documents. 

Title Author Date

Remedial Investigation Report – OU5 - IAAAP - MMRP URS June 2011 

Feasibility Study Report – OU5 - IAAAP – MMRP CB&I Nov 2012 

Proposed Plan – OU5 - IAAAP - MMRP CB&I May 2013 

Record of Decision – OU5 - IAAP - MMRP CB&I Sept 2014 

Federal Facility Agreement (FFA) EPA vs. Army Sep 1990 

Draft Pilot House Complex (includes TNT Cave) RAB Presentation Iowa AAP Apr 2014 
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Attachment B:  List of Acronyms  

AEDB-R Army Environmental Database - Restoration Module 
AEDB-CC Army Environmental Database - Compliance-Related Cleanup Module 
APP Accident Prevention Plan 
AR Administrative Record
ARAR Applicable or Relevant and Appropriate Requirement 
CAIS Chemical Agent Identification Sets 
CAR Corrective Action Report 
CCC Clean Cost Cap 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
CLIN Contract Line Item Number 
CMI(O) Corrective Measures Implementation (Operations) 
CMS Corrective Measures Study 
CONUS Continental United States 
COR  Contracting Officer's Representative 
CPAR Contractor Performance Assessment Report 
CR Compliance Restoration
CRP Community Relations Plan 
CSDGM Content Standard for Digital Geospatial Metadata 
CWM Chemical Warfare Materiel 
DA Department of the Army 
DDESB Department of Defense Explosives Safety Board 
DERP Defense Environmental Restoration Program 
DID Data Item Description 
DMM Discarded Military Munitions 
DoD Department of Defense 
DTSC Department of Toxic Substances Control 
EI Environmental Insurance
EM Engineer Manual
EMS  Environmental Management System 
EOD Explosive Ordnance Disposal 
ERIS Environmental Restoration Information System 
ESP Explosive Site Plan 
ESS Explosives Safety Submission 
FAR Federal Acquisition Regulation 
FFA Federal Facility Agreement 
FFPR Firm Fixed Price Remediation 
FGDC Federal Geographic Data Committee 
FS Feasibility Study
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FSC Financial Size Category 
GIS Geographic Information System 
HRR Historical Records Review 
IAP Installation Action Plan 
IRIS Integrated Risk Information System 
KO Contracting Officer
LTM Long-Term Management 
LUC Land Use Control 
MC Munitions Constituents
MCL Maximum Contaminant Level 
MD Munitions Debris
MEC Munitions and Explosives of Concern 
MM Military Munitions
MMRP Military Munitions Response Program 
MPPEH Material Potentially Presenting an Explosive Hazard 
MR Munitions Response
MRS Munitions Response Sites 
MRSPP Munitions Response Site Prioritization Protocol 
NCP National Oil and Hazardous Substances Contingency Plan 
NELAP National Environmental Laboratory Accreditation Program 
NPL National Priorities List 
NSSDA National Standard for Spatial Data Accuracy 
NTP Notice to Proceed 
OSHA Occupational Safety and Health Administration 
PBA Performance-Based Acquisition
P/C Pollutants and/or Contaminants 
PMP Project Management Plan 
POP Period of Performance 
PPE Personal Protective Equipment 
PWS Performance Work Statement 
QA Quality Assurance
QAPP Quality Assurance Project Plan 
QASP Quality Assurance Surveillance Plan 
RAB Restoration Advisory Board 
RA(O) Remedial Action (Operations) 
RC Response Complete  
RCRA Resource Conservation and Recovery Act 
RCWM Recovered Chemical Warfare Materiel 
RDX Cyclotrimethylenetrinitramine 
READ Repository of Environmental Army Documents 
RfD Reference Dose
RFI RCRA Facility Investigation 
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RFP Request for Proposal  
RI Remedial Investigation
RIP Remedy In Place 
ROD Record of Decision 
ROE Right of Entry 
RPO Real Property Officer 
SARA Superfund Amendments and Reauthorization Act 
SC Site Closeout
SDSFIE Spatial Data Standards for Facilities, Infrastructure, and Environment 
SI Site Inspection
SME Subject Matter Expert 
SSHP Site Safety and Health Plan 
TNT Trinitrotoluene
TP Technical Paper
TRC Technical Review Committee 
UFP Uniform Federal Policy 
USACE United States Army Corps of Engineers 
USAEC United States Army Environmental Command 
USC United States Code 
USEPA United States Environmental Protection Agency 
UST Underground Storage Tank 
UTM Universal Transverse Mercator 
UXO Unexploded Ordnance 

RDX RA at PDS, OU5, IAAAP 
Contract No. W9128F-13-D-0003 
Delivery Order 0002

A-18 Final 
Work Plan 

September 2017



W9128F-13-D-0003 
0002 

Page 22 of 38 

Attachment C: Definitions 

Activity-Based Schedule:  Activities and milestones defined at the detail level and logically sequenced to support, 
and manage completion of the performance objectives.  

Contractor's Project Costs:  Costs incurred by the Contractor (including costs covered by insurance and the PMP) 
in executing the work required to achieve the performance objectives identified in the PWS for all sites identified in 
this contract/task order. 

Chemical Warfare Materiel (CWM):  An item configured as a munitions containing a chemical substance that is 
intended to kill, seriously injure, or incapacitate a person through its physiological effects.  CWM also includes V- 
and G- services nerve agent, H-series blister agent, and lewisite in other than munitions configurations.  Due to their 
hazards, prevalence, and military-unique application, Chemical Agent Identification Sets (CAIS) are also 
considered CWM.  CWM does not include riot control agency, chemical herbicides, smoke and flame producing 
items, or soil, water, debris, or other media contaminated with chemical agent. 

Deliverables:  Documentation or data that support the completion of milestones or achievement of the performance 
objectives identified in this PWS. 

Discarded Military Munitions (DMM) – Military munitions that have been abandoned without proper disposal or 
removed from storage in a military magazine or other storage area for the purpose of disposal. The term does not 
include unexploded ordnance, military munitions that are being held for future use or planned disposal, or military 
munitions that have been properly disposed of consistent with applicable environmental laws and regulations. 

Explosive Ordnance Disposal (EOD) – The detection, identification, on-site evaluation, rendering safe, recovery, 
and final disposal of unexploded explosive ordnance.  It may also include explosive ordnance that has become 
hazardous by damage or deterioration. 

Long-Term Management (LTM): The remedial phase including maintenance, monitoring, record keeping, remedy 
reviews, etc. initiated after response (removal or remedial) objectives have been met (i.e., after Response Complete).  
LTM includes development and implementation of an exit or ramp-down strategy for LTM activities at each site. 

Milestones: Significant events or activities that occur in the course of the Contractor achieving the performance 
objectives identified in this PWS.   

Military Munitions (MM) – All ammunition products and components produced or used by or for the DoD or the 
U.S. Armed Services for national defense and security, including MM under the control of the DoD, the U.S. Coast 
Guard, the U.S. Department of Energy, and National Guard personnel. The term military munitions includes: 
confined gaseous, liquid, and solid propellants, explosives, pyrotechnics, chemical and riot control agents, smokes, 
and incendiaries used by DoD components, including bulk explosives and chemical warfare agents, chemical 
munitions, rockets, guided and ballistic missiles, bombs, warheads, mortar rounds, artillery ammunition, small arms 
ammunition, grenades, mines, torpedoes, depth charges, cluster munitions and dispensers, demolition charges, and 
devices and components thereof. MM do not include wholly inert items, improvised explosive devices, and nuclear 
weapons, nuclear devices, and nuclear components thereof. However, the term does include non-nuclear 
components of nuclear devices, managed under DOE’s nuclear weapons program, after all required sanitization 
operations under the Atomic Energy Act of 1954, as amended, have been completed. 

Munitions Constituents (MC): Any materials originating from unexploded ordnance, DMM, or other military 
munitions, including explosive and non-explosive materials, and emission, degradation, or breakdown elements of 
such ordnance or munitions.  

Munitions Debris (MD) – Remnants of munitions (e.g., fragments, penetrators, projectiles, shell casings, links, fins) 
remaining after munitions use, demilitarization, or disposal. 
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Munitions and Explosives of Concern (MEC):  This term, which distinguishes specific categories of military 
munitions that may pose unique explosives safety risks, means UXO, as defined in 10 .SC 101(e)(5)(A) through 
(C); DMM, as defined in 10 USC 2710(e)(2); or MC (e.g., TNT, RDX), as defined in 10 USC 2710(e)(3), present in 
high enough concentrations to pose an explosive hazard. 

Munitions response – A response action, including investigation, removal actions, and remedial actions, to address 
the explosives safety, human health, and/or environmental risks presented by munitions and explosives of concern 
(MEC) and/or MC. 

PMP Documents:  The original PMP (including project schedule), revisions, and status reports.   

Project Documents (CERCLA):  Documentation and data required by CERCLA remediation and RA(O) and/or 
LTM activities.  These documents include the additional site plans referenced in Section 5.0 of this PWS. 

Project Price:  The approved proposed price for achieving completion of remediation services in accordance with 
the PWS, the payment of which will be tied to one or more project milestones.  The Project Price does not include 
the cost of the PMP, insurance premiums or surplus line taxes, if applicable. 

Project-related information:  All previous environmental restoration documentation of a technical nature developed 
by the Army and previous Army contractors and subcontractors during their work at the sites specified in this PWS, 
and all the documentation developed by the Contractor in order to achieve the performance objectives specified in 
this PWS.   

Remedial Action (Operations) (RA(O)):  The remedial phase during which the remedy is in place and operating to 
achieve the cleanup objective identified in the Record of Decision (ROD) or other formal decision document.  Any 
system operation (long-term operations) or monitoring (long-term monitoring) requirements during this time are 
considered RA(O).  RA(O) includes development and implementation of an exit or ramp-down strategy for LTM 
activities at each site. 

Remedy In Place (RIP):  A final remedial action has been constructed and implemented and is operating as planned 
in the remedial design.  An example of a remedy in place is a pump-and-treat system that is installed, is operating as 
designed, and will continue to operate until cleanup levels have been attained.  Because operation of the remedy is 
ongoing, the site cannot be considered Response Complete. 

Response Complete (RC):   The remedy is in place and the required remedial action-operations (RA-O) have been 
completed.  If there is no RA(O) phase and all response action objectives have been achieved and documented, then 
the remedial action-construction end date will also be the RC date. 

Site Close-Out:  Site Close-Out signifies when the Army has completed active management and monitoring at an 
environmental cleanup site, no additional environmental cleanup funds will be expended at the site and the Army 
has obtained regulator concurrence.  For practical purposes, Site Close-Out occurs when cleanup goals have been 
achieved that allow unrestricted use of the property (i.e., no further LTM, including institutional controls, is 
required).  Site Close-Out may include, but not be limited to, the dismantling, removal, recycling, reclamation 
and/or disposal of all remedial activity systems and ancillary equipment above and underground to return the site to 
its natural state. 

Unexploded ordnance (UXO): Military munitions that have been primed, fuzed, armed, or otherwise prepared for 
action; have been fired, dropped, launched, projected, or placed in such a manner as to constitute a hazard to 
operations, installations, personnel, or material; and remain unexploded either by malfunction, design, or any other 
cause. 
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Attachment D:   Minimum Requirements for Data Layers Without An Established Quality Assurance Plan 

 Installation geospatial data shall be provided in a personal geodatabase compliant with the Spatial Data
Standards for Facilities, Infrastructure, and Environment (SDSFIE), version 2.6

 If a geospatial data layer contains a discriminator per SDSFIE v2.6, the discriminator must be populated

 All features shall be attributed with the Installation Code from the Headquarters Installation Information
System (HQIIS)

 Each data layer shall be accompanied by metadata conforming to the Federal Geographic Data Committee
(FGDC) Content Standard for Digital Geospatial Metadata (CSDGM) and the Army Metadata Standard

 The FGDC National Standard for Spatial Data Accuracy (NSSDA) shall be used to evaluate and report the
positional accuracy of all data layers submitted

 All data shall be provided with a defined projection and must have a datum of WGS84

 All data shall be topologically sound and geometrically correct.  This includes no null or empty features, no
non-simple features and no duplicate features.

 All data shall meet the basic topology rule set for installation geospatial data.  Exceptions to the topology
rules are possible.  In case of an exception, a justification must be provided in the data layer
documentation.

 Point features
o Must be located inside polygons of parent feature class

 Line features
o Must not self overlap
o Must not self intersect
o Must be single part
o Must not have pseudo-nodes
o Must not have dangles

 Polygon features
o Must not overlap
o Must not have gaps
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Section E - Inspection and Acceptance 

INSPECTION AND ACCEPTANCE TERMS 

Supplies/services will be inspected/accepted at: 

CLIN  INSPECT AT  INSPECT BY  ACCEPT AT  ACCEPT BY  
0001  Destination  Government Destination  Government  
0002  Destination  Government Destination  Government  
0003  Destination  Government Destination  Government  
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Section F - Deliveries or Performance 

DELIVERY INFORMATION 

CLIN  DELIVERY DATE  QUANTITY  SHIP TO ADDRESS  UIC  

0001  POP 30-JUL-2015 TO 
29-JUL-2018

N/A  COE PROGRAMS MANAGEMENT 
BRANCH 
LINDA DIBEL 
USAED, OMAHACENWO-PM-P 
1616 CAPITOL AVE 
OMAHA NE 68102-4901 
402-995-2791
FOB:  Destination

966752  

0002  POP 30-JUL-2015 TO 
29-JUL-2018

N/A  (SAME AS PREVIOUS LOCATION) 
FOB:  Destination  

966752  

0003  POP 30-JUL-2015 TO 
29-JUL-2018

N/A  (SAME AS PREVIOUS LOCATION) 
FOB:  Destination  

966752  
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Section G - Contract Administration Data 

GENERAL INFORMATION 

Please reference Contract W9128F-13-D-0003 Task Order 0002 on all submittals and invoices. Contractor is 
required to include the contract number on the invoice, so that receipt and payment may be expeditiously processed. 

PROGRESS PAYMENTS ARE AUTHORIZED, SUBJECT TO APPROVAL FROM CONTRACTING 
OFFICER’S REPRESENTATIVE. ELECTRONIC FUNDS TRANSFER WILL BE THE METHOD OF 
PAYMENT. PLEASE ENSURE ALL ACCOUNT INFORMATION IS CURRENT AND PROVIDED TO THE 
FINANCE AND ACCOUNTING CENTER, MILLINGTON, TN. 

Points of Contact: 
Contracting: Rhonda Shick (402) 995-2652 or via email at Rhonda.E.Shick@usace.army.mil
Project Manager: Laura Percifield (402) 995-2761 or via email at Laura.J.Percifield@usace.army.mil

INVOICING/PAYMENT 

Electronic funds transfer capability (a.k.a. direct deposit) is required for receipt of payment for services rendered 
under the resulting contract. Bill only for services rendered and send the invoices to the attention of Ms. Linda 
Dibel. Contractor is required to include the contract number on all invoices so that receipt and payment for the 
supplies may be expeditiously processed. Submit invoices to: 

U.S. Army Corps of Engineers, Omaha District 
ATTN: Linda Dibel CENWO-PM-P 
1616 Capitol Avenue 
Omaha, NE 68102-4901 
E-mail: Linda.S.Dibel@usace.army.mil

CONTRACT TYPE 
This is a Fixed Fee Task Order. 

(End of General Information) 

ACCOUNTING AND APPROPRIATION DATA 

AA: 21520200000 088061           3230666F1449300814000   ENVR  25066  
AMOUNT: $583,716.10  
CIN W59XQG520264400001: $583,716.10  
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Section I - Contract Clauses  

CLAUSES INCORPORATED BY REFERENCE 

252.232-7003  Electronic Submission of Payment Requests and Receiving 
Reports  

JUN 2012  

CLAUSES INCORPORATED BY FULL TEXT 

OMBUDSMAN (24 Sept 2014) 

Task and Delivery Order Ombudsman. IAW FAR 16.505(B)(6) referrring to FAR Part 16 "Ordering".  The head of 
the agency has designated a task-order contract and delivery-order contract ombudsman. The ombudsman must 
review complaints from contractors and ensure they are afforded a fair opportunity to be considered, consistent with 
the procedures in the contract. The ombudsman is a senior agency official who is independent of the contracting 
officer and may be the agency's competition advocate. 

Primary:  

USACE RPARC 
Mr. Denver S. Heath 
US Army Corps of Engineers 
Southwestern Division 
1100 Commerce St. Room 824 
Dallas, TX 75242-1317 
Phone: 1-469-487-7151 
E-Mail Denver.S.Heath@usace.army.mil

Alternate: 

USACE HQ DOC 
Colonel Kevin P. Stoddard 
Deputy Director of Contracting 
US Army Corps of Engineers 
441 G Street NW 
Washington, DC 20314-1000 
Phone: 202-761-4707 
E-mail: Kevin.P.Stoddard@usace.army.mil
(End of clause)

UAI 15.504-100 Award to Successful Offeror 

Only a warranted Contracting Officer (either a Procuring Contracting Officer (PCO), or an 
Administrative Contracting Officer (ACO)), acting within their delegated limits, has the 
authority to issue modifications or otherwise change the terms and conditions of this contract.  If 
an individual other than the Contracting Officer attempts to make changes to the terms and 
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conditions of this contract you shall not proceed with the change and shall immediately notify 
the Contracting Officer. 
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Section J - List of Documents, Exhibits and Other Attachments 

SCA WD 05-2175 REV 17 7/8/15 

WD 05-2175 (Rev.-17) was first posted on www.wdol.gov on 07/14/2015 
************************************************************************************ 
REGISTER OF WAGE DETERMINATIONS UNDER  |        U.S. DEPARTMENT OF LABOR 

THE SERVICE CONTRACT ACT |  EMPLOYMENT STANDARDS ADMINISTRATION 
By direction of the Secretary of Labor | WAGE AND HOUR DIVISION 
                                       |         WASHINGTON D.C.  20210 

| 
| 
| 
| Wage Determination No.: 2005-2175 

Daniel W. Simms          Division of   |           Revision No.: 17 
Director            Wage Determinations|       Date Of Revision: 07/08/2015 
_______________________________________|____________________________________________ 
Note: Executive Order (EO) 13658 establishes an hourly minimum wage of $10.10 
for 2015 that applies to all contracts subject to the Service Contract Act for 
which the solicitation is issued on or after January 1, 2015. If this contract 
is covered by the EO, the contractor must pay all workers in any 
classification listed on this wage determination at least $10.10 (or the 
applicable wage rate listed on this wage determination, if it is higher) for 
all hours spent performing on the contract. The EO minimum wage rate will be 
adjusted annually.  Additional information on contractor requirements and 
worker protections under the EO is available at www.dol.gov/whd/govcontracts. 
____________________________________________________________________________________ 
States: Illinois, Iowa 

Area: Iowa Counties of Des Moines, Henry, Lee, Louisa, Muscatine, Scott 
Illinois Counties of Bureau, Carroll, Henderson, Henry, Jo Daviess, Mercer, 
Rock Island, Warren, Whiteside 
____________________________________________________________________________________ 

**Fringe Benefits Required Follow the Occupational Listing** 
OCCUPATION CODE - TITLE                                  FOOTNOTE               RATE 
01000 - Administrative Support And Clerical Occupations 
  01011 - Accounting Clerk I 14.43 
  01012 - Accounting Clerk II 17.85 
  01013 - Accounting Clerk III 21.24 
  01020 - Administrative Assistant 19.43 
  01040 - Court Reporter 19.13 
  01051 - Data Entry Operator I 11.60 
  01052 - Data Entry Operator II 16.71 
  01060 - Dispatcher, Motor Vehicle 14.89 
  01070 - Document Preparation Clerk 12.85 
  01090 - Duplicating Machine Operator 12.85 
  01111 - General Clerk I 11.10 
  01112 - General Clerk II 12.11 
  01113 - General Clerk III 14.50 
  01120 - Housing Referral Assistant 17.43 
  01141 - Messenger Courier 10.77 
  01191 - Order Clerk I 12.50 
  01192 - Order Clerk II 16.10 
  01261 - Personnel Assistant (Employment) I 13.56 
  01262 - Personnel Assistant (Employment) II 15.16 
  01263 - Personnel Assistant (Employment) III 16.91 
  01270 - Production Control Clerk 20.22 
  01280 - Receptionist 11.05 
  01290 - Rental Clerk 10.64 
  01300 - Scheduler, Maintenance 13.15 
  01311 - Secretary I 13.15 
  01312 - Secretary II 14.71 
  01313 - Secretary III 17.43 
  01320 - Service Order Dispatcher 14.86 
  01410 - Supply Technician 19.43 
  01420 - Survey Worker 13.09 
  01531 - Travel Clerk I 12.64 
  01532 - Travel Clerk II 13.66 
  01533 - Travel Clerk III 14.78 
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  01611 - Word Processor I 11.89 
  01612 - Word Processor II 13.67 
  01613 - Word Processor III 15.29 
05000 - Automotive Service Occupations 
  05005 - Automobile Body Repairer, Fiberglass 18.83 
  05010 - Automotive  Electrician 18.27 
  05040 - Automotive Glass Installer 17.62 
  05070 - Automotive Worker 17.62 
  05110 - Mobile Equipment Servicer 16.17 
  05130 - Motor Equipment Metal Mechanic 18.91 
  05160 - Motor Equipment Metal Worker 17.62 
  05190 - Motor Vehicle Mechanic 18.83 
  05220 - Motor Vehicle Mechanic Helper 15.60 
  05250 - Motor Vehicle Upholstery Worker 16.98 
  05280 - Motor Vehicle Wrecker 17.62 
  05310 - Painter, Automotive 17.90 
  05340 - Radiator Repair Specialist 17.62 
  05370 - Tire Repairer 14.88 
  05400 - Transmission Repair Specialist 18.48 
07000 - Food Preparation And Service Occupations 
  07010 - Baker 12.48 
  07041 - Cook I 11.67 
  07042 - Cook II 12.48 
  07070 - Dishwasher 9.99 
  07130 - Food Service Worker 9.99 
  07210 - Meat Cutter 15.36 
  07260 - Waiter/Waitress 10.43 
09000 - Furniture Maintenance And Repair Occupations 
  09010 - Electrostatic Spray Painter 17.90 
  09040 - Furniture Handler 14.47 
  09080 - Furniture Refinisher 18.27 
  09090 - Furniture Refinisher Helper 15.92 
  09110 - Furniture Repairer, Minor 17.12 
  09130 - Upholsterer 18.27 
11000 - General Services And Support Occupations 
  11030 - Cleaner, Vehicles 9.77 
  11060 - Elevator Operator 10.67 
  11090 - Gardener 12.78 
  11122 - Housekeeping Aide 10.67 
  11150 - Janitor 10.67 
  11210 - Laborer, Grounds Maintenance 11.29 
  11240 - Maid or Houseman 9.11 
  11260 - Pruner 11.66 
  11270 - Tractor Operator 12.29 
  11330 - Trail Maintenance Worker 11.29 
  11360 - Window Cleaner 11.14 
12000 - Health Occupations 
  12010 - Ambulance Driver 15.66 
  12011 - Breath Alcohol Technician 15.66 
  12012 - Certified Occupational Therapist Assistant 21.24 
  12015 - Certified Physical Therapist Assistant 21.24 
  12020 - Dental Assistant 14.69 
  12025 - Dental Hygienist 30.53 
  12030 - EKG Technician 23.32 
  12035 - Electroneurodiagnostic Technologist 23.32 
  12040 - Emergency Medical Technician 15.66 
  12071 - Licensed Practical Nurse I 14.65 
  12072 - Licensed Practical Nurse II 15.66 
  12073 - Licensed Practical Nurse III 16.87 
  12100 - Medical Assistant 13.06 
  12130 - Medical Laboratory Technician 16.83 
  12160 - Medical Record Clerk 11.85 
  12190 - Medical Record Technician 12.93 
  12195 - Medical Transcriptionist 16.02 
  12210 - Nuclear Medicine Technologist 33.83 
  12221 - Nursing Assistant I 9.79 
  12222 - Nursing Assistant II 11.11 
  12223 - Nursing Assistant III 12.12 
  12224 - Nursing Assistant IV 13.49 
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  12235 - Optical Dispenser 14.30 
  12236 - Optical Technician 13.38 
  12250 - Pharmacy Technician 11.79 
  12280 - Phlebotomist 13.52 
  12305 - Radiologic Technologist 21.91 
  12311 - Registered Nurse I 22.29 
  12312 - Registered Nurse II 27.27 
  12313 - Registered Nurse II, Specialist 26.28 
  12314 - Registered Nurse III 32.99 
  12315 - Registered Nurse III, Anesthetist 31.82 
  12316 - Registered Nurse IV 39.53 
  12317 - Scheduler (Drug and Alcohol Testing) 19.06 
13000 - Information And Arts Occupations 
  13011 - Exhibits Specialist I 18.48 
  13012 - Exhibits Specialist II 23.58 
  13013 - Exhibits Specialist III 27.60 
  13041 - Illustrator I 18.21 
  13042 - Illustrator II 22.91 
  13043 - Illustrator III 27.60 
  13047 - Librarian 24.98 
  13050 - Library Aide/Clerk 11.50 
  13054 - Library Information Technology Systems 22.56 
  Administrator 
  13058 - Library Technician 13.29 
  13061 - Media Specialist I 16.28 
  13062 - Media Specialist II 18.21 
  13063 - Media Specialist III 20.31 
  13071 - Photographer I 13.34 
  13072 - Photographer II 17.10 
  13073 - Photographer III 21.83 
  13074 - Photographer IV 26.69 
  13075 - Photographer V 28.08 
  13110 - Video Teleconference Technician 12.06 
14000 - Information Technology Occupations 
  14041 - Computer Operator I 16.48 
  14042 - Computer Operator II 18.43 
  14043 - Computer Operator III 21.18 
  14044 - Computer Operator IV 24.24 
  14045 - Computer Operator V 26.85 
  14071 - Computer Programmer I (see 1) 20.59 
  14072 - Computer Programmer II (see 1) 26.66 
  14073 - Computer Programmer III (see 1) 
  14074 - Computer Programmer IV (see 1) 
  14101 - Computer Systems Analyst I (see 1) 
  14102 - Computer Systems Analyst II (see 1) 
  14103 - Computer Systems Analyst III (see 1) 
  14150 - Peripheral Equipment Operator 16.48 
  14160 - Personal Computer Support Technician 24.24 
15000 - Instructional Occupations 
  15010 - Aircrew Training Devices Instructor (Non-Rated) 25.84 
  15020 - Aircrew Training Devices Instructor (Rated) 34.10 
  15030 - Air Crew Training Devices Instructor (Pilot) 37.51 
  15050 - Computer Based Training Specialist / Instructor 22.55 
  15060 - Educational Technologist 26.08 
  15070 - Flight Instructor (Pilot) 37.51 
  15080 - Graphic Artist 20.42 
  15090 - Technical Instructor 17.36 
  15095 - Technical Instructor/Course Developer 21.23 
  15110 - Test Proctor 14.37 
  15120 - Tutor 14.37 
16000 - Laundry, Dry-Cleaning, Pressing And Related Occupations 
  16010 - Assembler 8.94 
  16030 - Counter Attendant 8.94 
  16040 - Dry Cleaner 11.61 
  16070 - Finisher, Flatwork, Machine 8.94 
  16090 - Presser, Hand 8.94 
  16110 - Presser, Machine, Drycleaning 8.94 
  16130 - Presser, Machine, Shirts 8.94 
  16160 - Presser, Machine, Wearing Apparel, Laundry 8.94 
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  16190 - Sewing Machine Operator 12.46 
  16220 - Tailor 13.33 
  16250 - Washer, Machine 9.87 
19000 - Machine Tool Operation And Repair Occupations 
  19010 - Machine-Tool Operator (Tool Room) 20.29 
  19040 - Tool And Die Maker 23.91 
21000 - Materials Handling And Packing Occupations 
  21020 - Forklift Operator 16.18 
  21030 - Material Coordinator 20.22 
  21040 - Material Expediter 20.22 
  21050 - Material Handling Laborer 13.08 
  21071 - Order Filler 11.69 
  21080 - Production Line Worker (Food Processing) 16.18 
  21110 - Shipping Packer 14.48 
  21130 - Shipping/Receiving Clerk 14.48 
  21140 - Store Worker I 16.96 
  21150 - Stock Clerk 19.39 
  21210 - Tools And Parts Attendant 16.18 
  21410 - Warehouse Specialist 16.18 
23000 - Mechanics And Maintenance And Repair Occupations 
  23010 - Aerospace Structural Welder 22.95 
  23021 - Aircraft Mechanic I 22.01 
  23022 - Aircraft Mechanic II 22.95 
  23023 - Aircraft Mechanic III 23.91 
  23040 - Aircraft Mechanic Helper 18.43 
  23050 - Aircraft, Painter 22.13 
  23060 - Aircraft Servicer 19.81 
  23080 - Aircraft Worker 20.51 
  23110 - Appliance Mechanic 18.76 
  23120 - Bicycle Repairer 16.37 
  23125 - Cable Splicer 28.42 
  23130 - Carpenter, Maintenance 21.59 
  23140 - Carpet Layer 18.26 
  23160 - Electrician, Maintenance 25.82 
  23181 - Electronics Technician Maintenance I 21.42 
  23182 - Electronics Technician Maintenance II 22.39 
  23183 - Electronics Technician Maintenance III 23.42 
  23260 - Fabric Worker 19.46 
  23290 - Fire Alarm System Mechanic 19.64 
  23310 - Fire Extinguisher Repairer 18.73 
  23311 - Fuel Distribution System Mechanic 23.58 
  23312 - Fuel Distribution System Operator 19.82 
  23370 - General Maintenance Worker 17.60 
  23380 - Ground Support Equipment Mechanic 22.01 
  23381 - Ground Support Equipment Servicer 19.81 
  23382 - Ground Support Equipment Worker 20.51 
  23391 - Gunsmith I 18.98 
  23392 - Gunsmith II 20.67 
  23393 - Gunsmith III 22.59 
  23410 - Heating, Ventilation And Air-Conditioning 20.67 
  Mechanic 
  23411 - Heating, Ventilation And Air Contditioning 21.90 
  Mechanic (Research Facility) 
  23430 - Heavy Equipment Mechanic 20.30 
  23440 - Heavy Equipment Operator 28.17 
  23460 - Instrument Mechanic 23.63 
  23465 - Laboratory/Shelter Mechanic 21.04 
  23470 - Laborer 11.44 
  23510 - Locksmith 20.51 
  23530 - Machinery Maintenance Mechanic 21.53 
  23550 - Machinist, Maintenance 18.72 
  23580 - Maintenance Trades Helper 16.35 
  23591 - Metrology Technician I 23.63 
  23592 - Metrology Technician II 24.64 
  23593 - Metrology Technician III 25.65 
  23640 - Millwright 23.24 
  23710 - Office Appliance Repairer 19.62 
  23760 - Painter, Maintenance 18.64 
  23790 - Pipefitter, Maintenance 24.66 
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  23810 - Plumber, Maintenance 22.82 
  23820 - Pneudraulic Systems Mechanic 22.30 
  23850 - Rigger 22.30 
  23870 - Scale Mechanic 20.40 
  23890 - Sheet-Metal Worker, Maintenance 23.06 
  23910 - Small Engine Mechanic 18.15 
  23931 - Telecommunications Mechanic I 25.05 
  23932 - Telecommunications Mechanic II 29.00 
  23950 - Telephone Lineman 27.64 
  23960 - Welder, Combination, Maintenance 18.91 
  23965 - Well Driller 21.48 
  23970 - Woodcraft Worker 22.30 
  23980 - Woodworker 18.73 
24000 - Personal Needs Occupations 
  24570 - Child Care Attendant 9.74 
  24580 - Child Care Center Clerk 13.55 
  24610 - Chore Aide 10.02 
  24620 - Family Readiness And Support Services 12.80 
  Coordinator 
  24630 - Homemaker 13.51 
25000 - Plant And System Operations Occupations 
  25010 - Boiler Tender 25.87 
  25040 - Sewage Plant Operator 20.30 
  25070 - Stationary Engineer 25.87 
  25190 - Ventilation Equipment Tender 20.89 
  25210 - Water Treatment Plant Operator 20.30 
27000 - Protective Service Occupations 
  27004 - Alarm Monitor 18.39 
  27007 - Baggage Inspector 11.17 
  27008 - Corrections Officer 23.27 
  27010 - Court Security Officer 21.16 
  27030 - Detection Dog Handler 15.08 
  27040 - Detention Officer 23.27 
  27070 - Firefighter 17.91 
  27101 - Guard I 11.17 
  27102 - Guard II 15.08 
  27131 - Police Officer I 22.23 
  27132 - Police Officer II 24.70 
28000 - Recreation Occupations 
  28041 - Carnival Equipment Operator 10.71 
  28042 - Carnival Equipment Repairer 11.11 
  28043 - Carnival Equpment Worker 9.51 
  28210 - Gate Attendant/Gate Tender 13.69 
  28310 - Lifeguard 11.01 
  28350 - Park Attendant (Aide) 15.32 
  28510 - Recreation Aide/Health Facility Attendant 11.10 
  28515 - Recreation Specialist 16.35 
  28630 - Sports Official 12.20 
  28690 - Swimming Pool Operator 13.31 
29000 - Stevedoring/Longshoremen Occupational Services 
  29010 - Blocker And Bracer 23.34 
  29020 - Hatch Tender 23.34 
  29030 - Line Handler 22.13 
  29041 - Stevedore I 22.27 
  29042 - Stevedore II 24.40 
30000 - Technical Occupations 
  30010 - Air Traffic Control Specialist, Center (HFO)   (see 2) 35.77 
  30011 - Air Traffic Control Specialist, Station (HFO)  (see 2) 24.66 
  30012 - Air Traffic Control Specialist, Terminal (HFO) (see 2) 27.16 
  30021 - Archeological Technician I 18.88 
  30022 - Archeological Technician II 21.11 
  30023 - Archeological Technician III 26.16 
  30030 - Cartographic Technician 25.49 
  30040 - Civil Engineering Technician 23.42 
  30061 - Drafter/CAD Operator I 17.21 
  30062 - Drafter/CAD Operator II 20.58 
  30063 - Drafter/CAD Operator III 22.95 
  30064 - Drafter/CAD Operator IV 28.25 
  30081 - Engineering Technician I 18.52 
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  30082 - Engineering Technician II 20.79 
  30083 - Engineering Technician III 23.25 
  30084 - Engineering Technician IV 28.85 
  30085 - Engineering Technician V 35.57 
  30086 - Engineering Technician VI 42.64 
  30090 - Environmental Technician 23.77 
  30210 - Laboratory Technician 21.58 
  30240 - Mathematical Technician 25.49 
  30361 - Paralegal/Legal Assistant I 16.09 
  30362 - Paralegal/Legal Assistant II 18.32 
  30363 - Paralegal/Legal Assistant III 21.73 
  30364 - Paralegal/Legal Assistant IV 26.28 
  30390 - Photo-Optics Technician 25.49 
  30461 - Technical Writer I 21.11 
  30462 - Technical Writer II 25.82 
  30463 - Technical Writer III 31.37 
  30491 - Unexploded Ordnance (UXO) Technician I 22.74 
  30492 - Unexploded Ordnance (UXO) Technician II 27.51 
  30493 - Unexploded Ordnance (UXO) Technician III 32.97 
  30494 - Unexploded (UXO) Safety Escort 22.74 
  30495 - Unexploded (UXO) Sweep Personnel 22.74 
  30620 - Weather Observer, Combined Upper Air Or (see 2) 22.95 
  Surface Programs 
  30621 - Weather Observer, Senior (see 2) 25.49 
31000 - Transportation/Mobile Equipment Operation Occupations 
  31020 - Bus Aide 10.37 
  31030 - Bus Driver 13.49 
  31043 - Driver Courier 12.48 
  31260 - Parking and Lot Attendant 10.44 
  31290 - Shuttle Bus Driver 13.26 
  31310 - Taxi Driver 10.70 
  31361 - Truckdriver, Light 12.98 
  31362 - Truckdriver, Medium 13.49 
  31363 - Truckdriver, Heavy 18.94 
  31364 - Truckdriver, Tractor-Trailer 18.94 
99000 - Miscellaneous Occupations 
  99030 - Cashier 8.75 
  99050 - Desk Clerk 9.74 
  99095 - Embalmer 30.13 
  99251 - Laboratory Animal Caretaker I 9.18 
  99252 - Laboratory Animal Caretaker II 9.55 
  99310 - Mortician 31.54 
  99410 - Pest Controller 14.27 
  99510 - Photofinishing Worker 11.95 
  99710 - Recycling Laborer 16.15 
  99711 - Recycling Specialist 17.57 
  99730 - Refuse Collector 15.43 
  99810 - Sales Clerk 11.36 
  99820 - School Crossing Guard 11.44 
  99830 - Survey Party Chief 28.51 
  99831 - Surveying Aide 14.77 
  99832 - Surveying Technician 20.48 
  99840 - Vending Machine Attendant 12.90 
  99841 - Vending Machine Repairer 14.61 
  99842 - Vending Machine Repairer Helper 13.00 

____________________________________________________________________________________ 

ALL OCCUPATIONS LISTED ABOVE RECEIVE THE FOLLOWING BENEFITS: 

HEALTH & WELFARE: $4.27 per hour or $170.80 per week or $740.13 per month 

VACATION: 2 weeks paid vacation after 1 year of service with a contractor or 
successor; 3 weeks after 5 years, 4 weeks after 15 years, and 5 weeks after 20 years. 
  Length of service includes the whole span of continuous service with the present 
contractor or successor, wherever employed, and with the predecessor contractors in 

RDX RA at PDS, OU5, IAAAP 
Contract No. W9128F-13-D-0003 
Delivery Order 0002

A-32 Final 
Work Plan 

September 2017



W9128F-13-D-0003 
0002 

Page 36 of 38 

the performance of similar work at the same Federal facility.  (Reg. 29 CFR 4.173) 

HOLIDAYS: A minimum of twelve paid holidays per year:  New Year's Day, Martin 
Luther King Jr's Birthday,  Washington's Birthday, Good Friday, Memorial Day, 
Independence Day, Labor Day, Columbus Day, Veterans' Day, Thanksgiving Day, the 
Day before Christmas, and Christmas Day. (A contractor may substitute for any of the 
named holidays another day of with pay in accordance with a plan communicated to the 
employees involved.)  (See 29 CFR 4.174) 

THE OCCUPATIONS WHICH HAVE NUMBERED FOOTNOTES IN PARENTHESES RECEIVE THE FOLLOWING: 

1) COMPUTER EMPLOYEES:  Under the SCA at section 8(b), this wage determination does
not apply to any employee who individually qualifies as a bona fide executive,
administrative, or professional employee as defined in 29 C.F.R. Part 541.  Because
most Computer System Analysts and Computer Programmers who are compensated at a rate
not less than $27.63 (or on a salary or fee basis at a rate not less than $455 per
week) an hour would likely qualify as exempt computer professionals, (29 C.F.R. 541.
400) wage rates may not be listed on this wage determination for all occupations
within those job families.  In addition, because this wage determination may not
list a wage rate for some or all occupations within those job families if the survey
data indicates that the prevailing wage rate for the occupation equals or exceeds
$27.63 per hour conformances may be necessary for certain nonexempt employees.  For
example, if an individual employee is nonexempt but nevertheless performs duties
within the scope of one of the Computer Systems Analyst or Computer Programmer
occupations for which this wage determination does not specify an SCA wage rate,
then the wage rate for that employee must be conformed in accordance with the
conformance procedures described in the conformance note included on this wage
determination.

Additionally, because job titles vary widely and change quickly in the computer 
industry, job titles are not determinative of the application of the computer 
professional exemption.  Therefore, the exemption applies only to computer employees 
who satisfy the compensation requirements and whose primary duty consists of: 

(1) The application of systems analysis techniques and procedures, including
consulting with users, to determine hardware, software or system functional 
specifications; 

(2) The design, development, documentation, analysis, creation, testing or
modification of computer systems or programs, including prototypes, based on and 
related to user or system design specifications; 

(3) The design, documentation, testing, creation or modification of computer
programs related to machine operating systems; or 

(4) A combination of the aforementioned duties, the performance of which
requires the same level of skills.  (29 C.F.R. 541.400). 

2) AIR TRAFFIC CONTROLLERS AND WEATHER OBSERVERS - NIGHT PAY & SUNDAY PAY:  If you
work at night as part of a regular tour of duty, you will earn a night differential
and receive an additional 10% of basic pay for any hours worked between 6pm and 6am.
 If you are a full-time employed (40 hours a week) and Sunday is part of your 
regularly scheduled workweek, you are paid at your rate of basic pay plus a Sunday 
premium of 25% of your basic rate for each hour of Sunday work which is not overtime 
(i.e. occasional work on Sunday outside the normal tour of duty is considered 
overtime work). 

HAZARDOUS PAY DIFFERENTIAL: An 8 percent differential is applicable to employees 
employed in a position that represents a high degree of hazard when working with or 
in close proximity to ordinance, explosives, and incendiary materials.  This 
includes work such as screening, blending, dying, mixing, and pressing of sensitive 
ordance, explosives, and pyrotechnic compositions such as lead azide, black powder 
and photoflash powder.  All dry-house activities involving propellants or explosives. 
  Demilitarization, modification, renovation, demolition, and maintenance operations 
on sensitive ordnance, explosives and incendiary materials.  All operations 
involving regrading and cleaning of artillery ranges. 

A 4 percent differential is applicable to employees employed in a position that 
represents a low degree of hazard when working with, or in close proximity to 
ordance, (or employees possibly adjacent to) explosives and incendiary materials 

RDX RA at PDS, OU5, IAAAP 
Contract No. W9128F-13-D-0003 
Delivery Order 0002

A-33 Final 
Work Plan 

September 2017



W9128F-13-D-0003 
0002 

Page 37 of 38 

which involves potential injury such as laceration of hands, face, or arms of the 
employee engaged in the operation,  irritation of the skin, minor burns and the 
like; minimal damage to immediate or adjacent work area or equipment being used. 
All operations involving, unloading, storage, and hauling of ordance, explosive, and 
incendiary ordnance material other than small arms ammunition.  These differentials 
are only applicable to work that has been specifically designated by the agency for 
ordance, explosives, and incendiary material differential pay. 

** UNIFORM ALLOWANCE ** 

If employees are required to wear uniforms in the performance of this contract 
(either by the terms of the Government contract, by the employer, by the state or 
local law, etc.), the cost of furnishing such uniforms and maintaining (by 
laundering or dry cleaning) such uniforms is an expense that may not be borne by an 
employee where such cost reduces the hourly rate below that required by the wage 
determination. The Department of Labor will accept payment in accordance with the 
following standards as compliance: 

The contractor or subcontractor is required to furnish all employees with an 
adequate number of uniforms without cost or to reimburse employees for the actual 
cost of the uniforms.  In addition, where uniform cleaning and maintenance is made 
the responsibility of the employee, all contractors and subcontractors subject to 
this wage determination shall (in the absence of a bona fide collective bargaining 
agreement providing for a different amount, or the furnishing of contrary 
affirmative proof as to the actual cost), reimburse all employees for such cleaning 
and maintenance at a rate of $3.35 per week (or $.67 cents per day).  However, in 
those instances where the uniforms furnished are made of "wash and wear" 
materials, may be routinely washed and dried with other personal garments, and do 
not require any special treatment such as dry cleaning, daily washing, or commercial 
laundering in order to meet the cleanliness or appearance standards set by the terms 
of the Government contract, by the contractor, by law, or by the nature of the work, 
there is no requirement that employees be reimbursed for uniform maintenance costs. 

The duties of employees under job titles listed are those described in the 
"Service Contract Act Directory of Occupations", Fifth Edition, April 2006, 
unless otherwise indicated. Copies of the Directory are available on the Internet. A 
links to the Directory may be found on the WHD home page at http://www.dol. 
gov/esa/whd/ or through the Wage Determinations On-Line (WDOL) Web site at 
http://wdol.gov/. 

REQUEST FOR AUTHORIZATION OF ADDITIONAL CLASSIFICATION AND WAGE RATE {Standard Form 
1444 (SF 1444)} 

Conformance Process: 

The contracting officer shall require that any class of service employee which is 
not listed herein and which is to be employed under the contract (i.e., the work to 
be performed is not performed by any classification listed in the wage 
determination), be classified by the contractor so as to provide a reasonable 
relationship (i.e., appropriate level of skill comparison) between such unlisted 
classifications and the classifications listed in the wage determination.  Such 
conformed classes of employees shall be paid the monetary wages and furnished the 
fringe benefits as are determined.  Such conforming process shall be initiated by 
the contractor prior to the performance of contract work by such unlisted class(es) 
of employees.  The conformed classification, wage rate, and/or fringe benefits shall 
be retroactive to the commencement date of the contract. {See Section 4.6 (C)(vi)} 
When multiple wage determinations are included in a contract, a separate SF 1444 
should be prepared for each wage determination to which a class(es) is to be 
conformed. 

The process for preparing a conformance request is as follows: 

1) When preparing the bid, the contractor identifies the need for a conformed
occupation(s) and computes a proposed rate(s).

2) After contract award, the contractor prepares a written report listing in order
proposed classification title(s), a Federal grade equivalency (FGE) for each
proposed classification(s), job description(s), and rationale for proposed wage
rate(s), including information regarding the agreement or disagreement of the
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authorized representative of the employees involved, or where there is no authorized 
representative, the employees themselves.  This report should be submitted to the 
contracting officer no later than 30 days after such unlisted class(es) of employees 
performs any contract work. 

3) The contracting officer reviews the proposed action and promptly submits a report
of the action, together with the agency's recommendations and pertinent
information including the position of the contractor and the employees, to the Wage
and Hour Division, Employment Standards Administration, U.S. Department of Labor,
for review.  (See section 4.6(b)(2) of Regulations 29 CFR Part 4).

4) Within 30 days of receipt, the Wage and Hour Division approves, modifies, or
disapproves the action via transmittal to the agency contracting officer, or
notifies the contracting officer that additional time will be required to process
the request.

5) The contracting officer transmits the Wage and Hour decision to the contractor.

6) The contractor informs the affected employees.

Information required by the Regulations must be submitted on SF 1444 or bond paper. 

When preparing a conformance request, the "Service Contract Act Directory of 
Occupations" (the Directory) should be used to compare job definitions to insure 
that duties requested are not performed by a classification already listed in the 
wage determination.  Remember, it is not the job title, but the required tasks that 
determine whether a class is included in an established wage determination. 
Conformances may not be used to artificially split, combine, or subdivide 
classifications listed in the wage determination. 
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Drawing No. 617 (Close Up) 



Drawing No. 901 



Drawing No. 901 (Close Up) 



Drawing No. FS-102



Drawing No. FS-102 Close Up 



1940’s Farmstead Drawing Close Up



Property Records
Completion Report (1942) – up to 8 buildings



Completion Report (1942) Pilot House



Pilot House Property Record Picture



Completion Report (1942) T.N.T. Cave



T.N.T. Cave Property Record Picture
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April 2014 Site Visit



April 2014 Site Visit



April 2014 Site Visit
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April 2014 Site Visit
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Other Research

• Tetra Tech Document search resulted in 
no finding.

• Tetra Tech Sampling search resulted in no 
samples collected within several thousand 
feet.

• Historical Aerial Photo show farm in 1941 
picture, but not in the 1957 photo.



Pathforward

• Solicit RAB Input

• Complete IAAAP Report

• Review DERP Guidance

• Submit Up Chain Per Guidance

Questions? 
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1.0 PROPOSED PROJECT & DESCRIPTION OF SURVEY AREA 

American Ordnance, LLC is proposing to make several improvements along an access road 
leading to Ag Tract 47, which is located in the northwest portion of the IAAAP near Middletown, 
Iowa.  Two (2) sample sites were established, one at each of the areas of proposed 
improvements encompassing the construction limits (Sample Site #1 and Sample Site #2).  The 
general location of improvements is shown on a project location map provided as Appendix A 
and the sample sites are shown on a map provided as Appendix B.  A study was conducted to 
determine the presence (or likely presence) of threatened and/or endangered species or critical 
habitat at the sites.  Results of the study are provided in this report.  Photographs of the 
proposed project area are provided as Appendix D. 

2.0 REGULATORY AND DESKTOP REVIEW  

2.1 Federally Listed Species 

The Endangered Species Act (ESA) (16 U.S.C. 1531 et seq (1973)) provides a program for the 
conservation of threatened and endangered plants and animals and the habitats in which 
they’re found.  The law requires federal agencies to ensure that actions they authorize, fund, or 
carry out are not likely to jeopardize the continued existence of any federally listed species or 
result in the destruction or adverse modification of designated critical habitat of such species.  
The U.S. Fish and Wildlife Service maintains a list of federally endangered species, including 
birds, insects, fish, reptiles, mammals, crustaceans, flowers, grasses, and trees. 

The U.S. Fish & Wildlife Service Section 7 Consultation Technical Assistance website was 
carefully reviewed on October 5, 2015 for a list of species and critical habitat that may be 
present within the county (Des Moines County) the proposed project is located.  The following 
six (6) species were listed: 

 Prairie bush clover (Lespedeza leptostachya) 
 Western prairie fringed orchid (Platanthera praeclara) 
 Higgins eye pearlymussel (Lampsilis higginsii) 
 Spectaclecase mussel (Cumberlandia monodonta) 
 Indiana bat (Myotis sodalis) 
 Northern long-eared bat (Myotis septentrionalis)  

Following the Section 7 Consultation Technical Assistance guidance, we have determined for 
the four (4) species listed below:  “species and critical habitat are not present.” 
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• Prairie bush clover (Lespedeza leptostachya):  The prairie bush clover is only found in 
remnant tallgrass prairie regions.  The project area consists mainly of maintained road 
right-of-way, forest, and stream channels and is not conducive to the growth of prairie 
bush clover. 

• Western prairie fringed orchid (Platanthera praeclara):  The western prairie fringed 
orchid grows most often in mesic to wet unplowed tallgrass prairies and meadows, as 
well as in bogs, fens, and sedge meadows.  The project area consists mainly of 
maintained road right-of-way, forest, and stream channels and therefore is not conducive 
to the growth of the western prairie fringed orchid. 

• Higgins eye pearlymussel (Lampsilis higginsii) & Spectaclecase mussel (Cumberlandia 
monodonta):    The two mussel species listed have very specific habitat requirements.  
Both are found in large rivers in areas with moderate currents which are required for 
feeding. The proposed project area consists mainly of maintained road right-of-way, 
forest, and stream channels.  The streams on the site are not large enough and do not 
have swift enough currents to support most mussel populations.  Therefore, we believe 
there is no suitable habitat within the proposed action area and the project will have no 
effect on these mussel species. 

Based on a desktop review, it was determined that suitable summer habitat may exist within the 
project limits for the Indiana bat (Myotis sodalis) and northern long-eared bat (Myotis 
septentrionalis). Therefore, a Phase I Summer Habitat Assessment was completed for the 
project area on October 1 - 2, 2015 to document potentially suitable summer habitat for the 
Indiana bat (Myotis sodalis) and Northern Long-eared bat (Myotis septentrionalis).  The results 
are provided in Section 3.0 of this report. 

2.2 State Listed Species 

Iowa’s threatened and endangered species law was enacted in 1975.  The current law, entitled 
Endangered Plants and Wildlife is Chapter 481B of the Code of Iowa.   

As referenced in an excerpt from Baseline of Current Conditions Report, Iowa Army Ammunition 
Plant, Des Moines County, Iowa (22 February 2008), the following state threatened/endangered 
species are known to occur at the IAAAP, but not necessarily in the specific project area. 
(Species not currently listed have been removed from the list): 

 Indiana Bat (Myotis sodalis) 
 Bald Eagle (Haliaeetus leucocephalus) 
 Orangethroat Darter (Etheostoma spectable) 
 Western Worm Snake (Carphophis amoenus) 
 Blue Ash (Fraxinus quadrangulata) 
 Virginia-snakeroot (Aristolochia serpentaria) 
 Pagoda Plant (Blephilia ciliata) 
 False Hellebore (Veratrum woodii) 
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 Slender Ladies-tresses (Spiranthes lacera) 
 Winged Monkeyflower (Mimulus alatus) 

 
The following is a brief species account and our opinion on the likely presence or absence of the 
above listed species within the project limits: 

Indiana bat (Myotis sodalis):  Based on a desktop review, it was determined that suitable 
summer habitat may exist within the project limits for the Indiana bat (Myotis sodalis); therefore, 
a Phase I Summer Habitat Assessment was completed for the project area on October 1-2, 
2015 to document potentially suitable summer habitat for the Indiana bat (Myotis sodalis).  The 
results are as provided in Section 3.0 of this report. 

Bald Eagle (Haliaeetus leucocephalus):  The bald eagle was removed from the federal list of 
threatened and endangered species on August 8, 2007.  However, the eagle remains protected 
under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act and is 
currently listed as a Special Concern species by the state of Iowa.  No eagles or eagle nests 
were observed during the site visits.  Due to the nature of the project, it is unlikely the project will 
impact the bald eagle.  However, if an eagle nest is encountered during any construction 
activities, coordination with the U.S. Fish & Wildlife Service – Rock Island Field Office is 
recommended.  

Orangethroat Darter (Etheostoma spectable):  The orangethroat darter prefers small to mid-
sized well meandered streams and spring runs.  They are usually associated with well-timbered 
riparian zones. According to the Iowa Department of Natural Resources, there are records of 
this species occurring in neighboring creeks at the IAAAP.  Due to the presence of suitable 
habitat within the project area and records of the species occurring locally, it is possible the 
listed fish inhabits the stream. 
 
Western Worm Snake (Carphophis amoenus):  The western worm snake prefers damp 
woodland areas along streams with fallen logs or other debris, and generally spends most of 
time below ground.  A portion of the project area contains habitat that may be suitable for the 
western worm snake. 
 
Blue Ash (Fraxinus quadrangulata):  Blue ash is found in rich upland hardwoods, with moist, 
calcareous soils.  No blue ash trees were observed during the site visits. 

Virginia-snakeroot (Aristolochia serpentaria): Virginia-snakeroot is typically found in rich, dry 
woods, preferring calcareous soils.  It appears there is no habitat suitable for the Virginia-
snakeroot within the project limits. 

Pagoda Plant/Downy Woodmint (Blephilia ciliata):  This plant prefers dry, open woods and 
thickets, clearings, fields and roadsides.  No plants were observed during the site visits. 
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False Hellebore (Veratrum woodii):  False hellebore is found in mesic, upland forests, typically 
on north and east-facing lower slopes and ravines.  It prefers dappled sunlight or light shade, 
moist conditions, and a rich soil that is often derived from glacial till.  No plants were observed 
during the site visits. 

Slender Ladies-tresses (Spiranthes lacera):  This plant can be found in a variety of open 
habitats, including open woods, grassland, meadows and fields, roadsides, and barrens.  No 
plants were observed during the site visits. 

Winged Monkeyflower (Mimulus alatus):  This plant prefers flats, marshes, shores of rivers or 
lakes, and wetland margins.  Additionally, this species was reported as occurring along a 
wooded stream bank in adjacent creeks within the IAAAP.  A wetland delineation was 
conducted for areas within the project limits that had a potential of being wetlands.  No winged 
monkeyflower plants were observed during the site visits.  

The Iowa Natural Areas Inventory (INAI) Interactive Website was consulted for additional 
threatened, endangered, and special concern species that are known to occur within Des 
Moines County. Those species, other than those listed above, are as follows: 

 Mudpuppy (Nacturus maculosus) 
 Barn Owl (Tyto alba) 
 Henslow’s Sparrow (Ammodramus henslowii) 
 Red-shouldered Hawk (Buteo lineatus)  
 Grass Pickerel (Esox americanus) 
 Western Sand Darter (Ammocrypta clara) 
 Butterfly (Ellipsaria lineolata) 
 Creeper (Strophitus undulatus) 
 Fat Pocketbook (Potamilus capax) 
 Higgin’s eye Pearly Mussel (Lampsilis higginsii) 
 Pistolgrip (Tritogonia verrucosa) 
 Spectaclecase (Cumberlandia monodonta) 
 Yellow Sandshell (Lampsilis teres) 
 Zabulon Skipper (Poanes zabulon) 
 Northern-Long-eared bat (Myotis septentrionalis) 
 Southern Flying Squirrel (Glaucomys volans) 
 Bent Milk-vetch (Astragalus distortus) 
 Dwarf Dandelion (Krigia virginica) 
 Fogg’s Goosefoot (Chenopodium foggii) 
 French-grass (Orbexilum onobrychis) 
 Hill’s Thistle (Cirsium hillii) 
 Hortulan Plum (Prunus hortulana) 
 Low Bindweed (Calystegia spithamaea) 
 Paw Paw (Asimina triloba) 
 Rose Turtlehead (Chelone oblique) 
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 Rough Buttonweed (Diodia teres) 
 Sessile-leaf Ticktrefoil (Desmodium sessilifolium) 
 Slender Copperleaf (Acalypha gracilens) 
 Small Morning Glory (Ipomoea lacunosa) 
 Smooth Blackhaw (Viburnum prunifolium) 
 Softleaf Arrowwood (Viburnum molle) 
 Spring Avens (Geum vernum) 
 Stiff Yellow Flax (Linum medium) 
 Sumpweed (Iva annua)  
 Toothcup (Rotala ramosior) 
 Veined Skullcap (Scutellaria nervosa) 
 Water Willow (Justicia americana) 
 Waxleaf Meadowrue (Thalictrum revolutum) 
 Waxyfruit Hawthorn (Crataegus pruinosa) 
 Yellow Monkey Flower (Mimulus glabratus) 
 Broom Sedge (Andropogo virginicus) 
 Green Arrow Arum (Peltandra virginica) 
 Green Fringed Orchid (Platanthera lacera) 
 Oval Ladies’ tresses (Spirantes ovalis) 
 Ovate Spikerush (Eleocharis ovata) 
 Slender Crabgrass (Digitaria filiformis) 
 Slender Fimbry (Fimbristylis autumnalis) 
 Southern Adder’s Tongue (Ophioglossum vulgatum) 
 Blanding’s Turtle (Emydoidea blandingii) 
 Copperhead (Agkistrodon contortrix) 
 Yellow Mud Turtle (Kinosternon flavescens) 

Below is a table summary for our opinion on the potential for occurrence of the above. 

Common Name Scientific Name 

Potential for Occurrence at 
Project Site Not 

Likely to 
Occur High Moderate Low Very 

Low 
Mudpuppy  Nacturus maculosus     X 
Barn Owl  Tyto alba  X    
Henslow’s Sparrow Ammodramus henslowii     X 
Red-shouldered Hawk  Buteo lineatus     X 
Grass Pickerel  Esox americanus     X 
Western Sand Darter  Ammocrypta clara    X  
Butterfly  Ellipsaria lineolate     X 
Creeper  Strophitus undulatus     X 
Fat Pocketbook Potamilus capax     X 
Higgin’s eye Pearly Mussel Lampsilis higginsii     X 
Pistolgrip  Tritogonia verrucosa     X 
Spectaclecase  Cumberlandia monodonta     X 
Yellow Sandshell  Lampsilis teres     X 
Zabulon Skipper  Poanes zabulon  X    
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Northern Long-eared bat Myotis septentrionalis X     
Southern Flying Squirrel  Glaucomys volans    X  
Bent Milk-vetch  Astragalus distortus     X 
Dwarf Dandelion Krigia virginica     X 
Fogg’s Goosefoot  Chenopodium foggii     X 
French-grass  Orbexilum onobrychis     X 
Hill’s Thistle Cirsium hillii     X 
Hortulan Plum Prunus hortulana   X   
Low Bindweed Calystegia spithamaea     X 
Paw Paw Asimina triloba    X  
Rose Turtlehead Chelone oblique    X  
Rough Buttonweed Diodia teres    X  
Sessile-leaf Ticktrefoil Desmodium sessilifolium    X  
Slender Copperleaf  Acalypha gracilens    X  
Small Morning Glory  Ipomoea lacunosa    X  
Smooth Blackhaw  Viburnum prunifolium   X   
Softleaf Arrowwood  Viburnum molle    X  
Spring Avens  Geum vernum   X   
Stiff Yellow Flax Linum medium     X 
Sumpweed  Iva annua     X 
Toothcup Rotala ramosior     X 
Veined Skullcap Scutellaria nervosa   X   
Water Willow Justicia americana     X 
Waxleaf Meadowrue Thalictrum revolutum    X  
Waxyfruit Hawthorn Crataegus pruinosa    X  
Yellow Monkey Flower Mimulus glabratus     X 
Broom Sedge Andropogo virginicus     X 
Green Arrow Arum Peltandra virginica     X 
Green Fringed Orchid Platanthera lacera     X 
Oval Ladies’tresses  Spirantes ovalis    X  
Ovate Spikerush Eleocharis ovata     X 
Slender Crabgrass Digitaria filiformis     X 
Slender Fimbry Fimbristylis autumnalis     X 
Southern Adder’s Tongue  Ophioglossum vulgatum    X  
Blanding’s Turtle  Emydoidea blandingii     X 
Copperhead Agkistrodon contortrix    X  
Yellow Mud Turtle  Kinosternon flavescens     X 

The following is a brief species account and our opinion on the likely presence or absence of the 
above listed species within the project limits: 

Mudpuppy (Nacturus maculosus):  The mudpuppy prefers medium to large rivers and lakes, in 
permanent water bodies at least three feet deep.  Due to the size and nature of the stream 
within the project limits, mudpuppies are likely not present.  Additionally, due to the small, 
isolated nature of the ponds located within the project limits, mudpuppies are not likely to inhabit 
those areas. 

Barn Owl (Tyto alba):  The barn owl is a savanna species that nests and roosts in dark, 
secluded places.  Historically, it nested in tree cavities, specifically in silver maple, American 
sycamore, and white oak.  Today, barn owls are often found roosting and nesting in old barns or 
abandoned buildings.  Barn owls hunt in grassland habitats along field edges, fence-rows, and 
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wetland edges where their favored prey is most available.  It is possible that roosting and 
nesting habitat exists within the project area, in the forested areas.   

Henslow’s Sparrow (Ammodramus henslowii):  The Henslow’s sparrow is found primarily in 
grasslands greater than 100 acres.  They prefer tall, dense grass with a well-developed litter 
layer with little to no woody vegetation.  Due to this specific habitat requirement, and the lack of 
habitat within the project area, the Henslow’s Sparrow  will not likely be affected by the 
proposed project. 
 
Red-shouldered Hawk (Buteo lineatus): The red-shouldered hawk requires at least 250 acres of 
medium-to-mature, even-aged floodplain forests dominated by maple or cottonwood trees that 
have not been logged in 45 to 55 years. Due to this specific habitat requirement, and the lack of 
habitat within the project area, the red-shouldered hawk will not likely be affected by the 
proposed project. 

Grass Pickerel (Esox americanus):  Grass pickerel prefer clear, shallow, densely vegetated 
waters of low gradient streams, springs, marshes oxbows, and overflow and pothole ponds.  
They prefer clear waters, particularly areas that have not been ditched, dredged or channelized.  
They avoid turbid or muddy water with silt waters.  No fish were observed during the site visit; 
additionally, there is no vegetation within stream channel in the project limits.  Therefore, 
suitable habitat for the grass pickerel doesn’t exist and will not likely be affected by the 
proposed project. 

Western Sand Darter (Ammocrypta clara):  The western sand darter prefers large streams or 
rivers with slight to moderate current with a sandy bottom.  Due to the small size and nature of 
the stream within the project limits, they are not likely to contain western sand darters. 

Butterfly (Ellipsaria lineolata):  This mussel species is found in large rivers in sand or gravel.  
There is no suitable habitat for the butterfly mussel within the project limits. 

Creeper (Strophitus undulatus):  This mussel is found in small to medium-sized streams and 
occasionally large rivers in mud, sand, or gravel.  Reproduction often relies on a parasitism 
phase, where the young larvae attach to the gills or fins of fish or salamanders.  No mussel 
species were seen in the portions of streams observed within the project limits, likely due to the 
small size and intermittent nature of the streams. Because of this, no suitable creeper habitat 
exists within the project limits.   

Fat Pocketbook (Potamilus capax):  This mussel prefers sand, mud, and fine gravel bottoms of 
large rivers. It buries itself in these substrates in water ranging in depth from a few inches to 
eight feet, with only the edge of its shell and its feeding siphons exposed.  Due to the small size 
and intermittent nature of the streams present, there is no habitat suitable for fat pocketbooks 
within the project limits. 

Higgin’s eye pearly mussel (Lampsilis higginsii):  The Higgins eye is a freshwater mussel of 
larger rivers where it is usually found in areas with deep water and moderate currents. Due to 



IAAAP – Ag Tract 47 Access Road - Threatened & Endangered Species Study 
American Ordnance, LLC 
Project No. 15-0298 

 

8 | P a g e  

 

the small size and intermittent nature of the streams present, there is no habitat suitable for 
Higgin’s eye pearly mussel within the project limits. 

Pistolgrip (Tritogonia verrucosa):  The pistolgrip mussel prefers medium to large rivers in mud, 
sand, or gravel.  Due to the small size and intermittent nature of the streams present, there is no 
habitat suitable for the pistolgrip specie within the project limits. 

Spectaclecase (Cumberlandia monodonta):  Spectaclecase mussels are found in large rivers 
where they live in areas sheltered from the main force of the river current. This species often 
clusters in firm mud and in sheltered areas, such as beneath rock slabs, between boulders and 
even under tree roots. Due to the small size and intermittent nature of the streams present, 
there is no habitat suitable for the spectaclecase specie within the project limits. 

Yellow Sandshell (Lampsilis teres):  The yellow sandshell is found in large rivers in sand or fine 
gravel.  Due to the small size and intermittent nature of the streams present, there is no habitat 
suitable for the yellow sandshell specie within the project limits. 

Zabulon Skipper (Poanes zabulon):  The Zabulon skipper can be found in a wide range of 
habitats such as woodland edges, woodland openings, and near roads, especially if there are 
streams nearby.  It appears suitable habitat may exist within the project limits. 

Northern Long-eared bat (Myotis septentrionalis):  Based on a desktop review, it was 
determined that suitable summer habitat may exist within the project limits for the Northern 
Long-eared bat (Myotis septentrionalis); therefore, a Phase I Summer Habitat Assessment was 
completed for the project area on October 1-2, 2015 to document potentially suitable summer 
habitat.  The results are as provided in Section 3.0 of this report. 

Southern Flying Squirrel (Glaucomys volans):  Southern flying squirrels require mature trees for 
nesting and a food source.  They require classic understory with fallen rotting logs.  They’re 
mostly found in upland eastern deciduous forests, although they can be found in floodplain 
timber.  They’re almost completely dependent upon oak/hickory forests.   The site visit and field 
notes indicate that oak/hickory species are not pre-dominant species in the project area; 
however, this does not indicate a presence or absence of the squirrel within the project limits.  

Bent Milk-vetch (Astragalus distortus):  The bent milk-vetch plant species prefers sand prairies.  
There are no sand prairies within the project limits; therefore, there is no habitat suitable for the 
bent milk-vetch within the project limits. 

Dwarf Dandelion (Krigia virginica):  The dwarf dandelion plant species prefer dry, open sand 
prairies.  There are no sand prairies within the project limits; therefore, there is no habitat 
suitable for the dwarf dandelion within the project limits. 

Fogg’s Goosefoot (Chenopodium foggii):  The Fogg’s goosefoot plant species prefers dry soils 
of open woodlands, edges, and sunny rocky outcrops.  Limited suitable habitat may exist within 
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the project limits; however, this does not indicate a presence or absence of the specie within the 
project limits. 

French-grass (Orbexilum onobrychis):  This plant prefers black soil prairies, lower slopes of hill 
prairies, riverbanks, upland open woodlands, poorly maintained embankments along country 
roads, and fallow fields.   It appears the preferred habitat of French-grass does not occur, or 
may occur in limited areas, within the project limits.  This does not indicate the presence or 
absence of French-grass within the project limits. 

Hill’s Thistle (Cirsium hillii):  Hill’s thistle plants thrive in areas that are open, sandy, and dry.  Its 
preferred habitats include sand prairies, sand dunes, open wooded areas, and limestone plains 
with thin soil and little vegetation, none of these habitats of which are present within the project 
limits. 

Hortulan Plum (Prunus hortulana):  The Hortulan plum fruit shrub prefers bottomlands, thickets, 
and woodland edges in rich, moist soils, which can be found within the project limits. No 
Hortulan plums were observed within the project limits. This does not indicate the presence or 
absence of Hortulan plum within the project limits. 

Low Bindweed (Calystegia spithamaea):  Low bindweed plants prefer dry, open sunny sites of 
sandy to rocky substrates where competition from other plants is limited.  This specific habitat 
requirement doesn’t appear to exist within the project limits.  This does not indicate the 
presence or absence of low bindweed within the project limits. 

Paw Paw (Asimina triloba):  This shrub/small tree prefers rich, moist bottomlands, but can also 
be found anywhere from river bottoms to hill tops within their native range. The project occurs 
just north of their native range.  No paw paw plants were observed within the project limits; 
however, this does not indicate the presence or absence of the paw paw within the project 
limits.  

Rose Turtlehead (Chelone oblique):  This perennial herb prefers wet to moist floodplain forests, 
swamps, soggy meadows and thickets, and partially shaded seeps and springs.  It appears the 
preferred habitat of the rose turtlehead specie does not occur, or may occur in limited areas, 
within the project limits.  This does not indicate the presence or absence of rose turtlehead 
within the project limits. 

Rough Buttonweed (Diodia teres):  Habitats of the rough buttonweed include upland prairies 
where there is sparse vegetation, hill prairies, sand prairies, rocky glades, gravel bars along 
rivers, pathways with compacted soil, gravelly areas along roadsides, gravelly areas along 
railroads, and barren waste ground.  It appears the preferred habitat of the rough buttonweed 
specie does not occur, or may occur in limited areas within the project limits.  This does not 
indicate the presence or absence of rough buttonweed within the project limits. 

Sessile-leaf Tick Trefoil (Desmodium sessilifolium):  This perennial wildflower prefers dry sand 
prairies and typical prairies, railroad prairies, dry sandy savannas and typical savannas, rocky 
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open woodlands, limestone glades, and roadside embankments.  It appears the preferred 
habitat of the sessile-leaf tick trefoil does not occur, or may occur in limited areas, within the 
project limits.  This does not indicate the presence or absence of sessile-leaf tick trefoil within 
the project limits. 

Slender Copperleaf (Acalypha gracilens):  This annual herb can be found in rocky open glades, 
rocky prairies, low meadows, and rocky open woods in sandy soil.  It appears the preferred 
habitat of the slender copperleaf does not occur, or may occur in limited areas, within the project 
limits.  This does not indicate the presence or absence of slender copperleaf within the project 
limits. 

Small Morning Glory (Ipomoea lacunosa):  This annual plant prefers moist to mesic black soil 
prairies, thickets, gravelly bars of streams and banks of lakes, moist meadows near rivers or 
woodlands, abandoned fields, areas along roadsides and railroads, and miscellaneous waste 
areas.  The plant favors disturbed habitats.  It appears the preferred habitat of the small morning 
glory does not occur, or may occur in limited areas, within the project limits.  This does not 
indicate the presence or absence of small morning glory within the project limits. 

Smooth Blackhaw (Viburnum prunifolium):  This woody shrub occurs in rich mesic woodlands, 
upland woodlands, thinly wooded bluffs, rocky wooded slopes, limestone glades, woodland 
borders, and areas along woodland paths. This species is found in deciduous woodlands, 
particularly where oaks are dominant.  It appears the preferred habitat of the smooth blackhaw 
may occur in limited areas within the project limits.  This does not indicate the presence or 
absence of small morning glory within the project limits. 

Softleaf Arrowwood (Viburnum prunifolium):  This shrub prefers thinly wooded slopes, openings 
in bottomland woodlands, woodland borders, stream banks, and fence rows.  It appears the 
preferred habitat of the softleaf arrowwood may occur in limited areas within the project limits.  
This does not indicate the presence or absence of softleaf arrowwood within the project limits. 

Spring Avens (Geum vernum):  This perennial plant can be found in deciduous woodlands, 
open woodlands, areas along woodland paths, shaped seeps, woodland borders, and fence 
rows with woody vegetation.  It appears the preferred habitat of spring avens may occur in 
limited areas within the project limits.  This does not indicate the presence or absence of spring 
avens within the project limits. 

Stiff Yellow Flax (Linum medium):  This perennial wildflower can be found in a variety of upland 
habitats, including open woods, prairies, and glades.  It appears the preferred habitat of stiff 
yellow flax does not occur within the project limits. 

Sumpweed (Iva annua):  This plant occurs in disturbed, treeless habitats, such as river bottoms 
and wet prairies that flood annually and stay moist through the growing season.  It appears that 
the preferred habit of sumpweed does not occur within the project limits.    
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Toothcup (Rotala ramosior):  This annual plant prefers sandy shores of small, shallow lakes set 
in a savanna landscape, which does not occur within the project limits. 

Veined Skullcap (Scutellaria nervosa):  This plant can be found in rich floodplain forests and 
mesic to dry upland forests.  It appears the preferred habitat of veined skullcap may occur in 
limited areas within the project limits.  This does not indicate the presence or absence of veined 
skullcap within the project limits.   

Water Willow (Justicia americana):  This perennial wildflower prefers sandbars, gravel bars, or 
mud bars of rivers, low islands in rivers or ponds, shallow water or muddy banks of ponds and 
rivers, shallow water of rocky upland streams, shallow water or wet areas of swamps, and 
sandy marshes.  It appears that the preferred habitat of water willow does not occur within the 
project limits. 

Waxleaf Meadowrue (Thalictrum revolutum):  This perennial plant can be found in mesic black 
soil prairies, thickets and woodland borders, savannas, and areas along railroads and 
roadsides, especially where remnant prairies occur.  It appears the preferred habitat of waxleaf 
does not exist or may occur in limited areas within the project limits.  This does not indicate the 
presence or absence of waxleaf meadowrue within the project limits. 

Waxyfruit Hawthorn (Crataegus pruinosa):  This shrubby tree can be found in upland rocky 
woodlands, upland savannas, woodland edges, thickets, fence rows, and abandoned pastures.  
It appears the preferred habitat of waxyfruit hawthorn does not occur within the project limits.  
This does not indicate the presence or absence of waxyfruit hawthorn within the project limits. 

Yellow Monkey Flower (Mimulus glabratus):  This perennial plant can be found in openings in 
floodplain and bottomland forests, swamps, seeps, edges of small rivers and drainage canals, 
soggy areas of alluvial meadows, and roadside ditches.  It appears the preferred habitat of 
yellow monkey flower does not exist within the project limits.  This does not indicate the 
presence or absence of yellow monkey flower within the project limits. 

Broom Sedge (Andropogo virginicus):  This perennial grass can be found in hill prairies, upland 
sand prairies, upland clay prairies, upland savannas, upland sandy savannas, rocky glades, 
sandy or gravelly areas along railroads, pastures, abandoned sandy fields, open areas of parks, 
mined land, and barren waste areas, none of which occurs within the project limits.  This does 
not indicate the presence or absence of broom sedge within the project limits. 

Green Arrow Arum (Peltandra virginica):  This perennial plant is an emergent aquatic plant 
found in swamps, shallow water along ponds, bottoms of slow-moving shallow rivers, and 
ditches.  It’s typically found in shaded or partially shaded areas of wetlands, rather than in open 
sunny areas.  It appears the preferred habitat of green arrow arum doesn’t exist within the 
project limits; however, this is not an indicator of its presence or absence within the project 
limits. 



IAAAP – Ag Tract 47 Access Road - Threatened & Endangered Species Study 
American Ordnance, LLC 
Project No. 15-0298 

 

12 | P a g e  

 

Green Fringed Orchid (Platanthera lacera):  This perennial wildflower prefers moist prairies and 
sand prairies, sandy swamps, moist open woodlands, shrubby bogs, acidic gravelly seeps, low 
areas along streams, sandy fields, powerline clearances, and ditches.  It requires an appropriate 
endomycorrhizal fungus in the soil for proper growth and development.  It appears that the 
preferred habitat of green fringed orchid does not occur, or may occur in limited areas within the 
project limits. 

Oval Ladies’ Tresses (Spirantes ovalis):  This perennial wildflower can be found in moist to 
mesic woodlands, rocky upland woodlands, open woodlands, areas along paths in woodlands, 
edges of swamps, and semi-shaded areas along abandoned fields.  It appears the preferred 
habitat of oval ladies’ tresses may occur in limited areas within the project limits.  This does not 
indicate the presence or absence of oval ladies’ tresses within the project limits. 

Ovate Spikerush (Eleocharis ovata):  This summer annual plant can be found in marshes, fens, 
gravelly seeps, interdunal flats, sedge meadows, shorelines of lakes and ponds, low-areas 
along rivers, drainage ditches, poorly drained fields, and waste areas that are prone to seasonal 
flooding.  It appears the preferred habitat of ovate spikerush does not occur, or may occur in 
limited areas within the project area; however, this is not an indicator of its presence or absence 
within the project limits. 

Slender Crabgrass (Digitaria filiformis):  This grass can be found in grasslands, meadows or 
fields, ridges or ledges in full sun with sterile sandy soils.  It appears the preferred habitat of 
slender crabgrass doesn’t occur within the project limits due to the lack of sandy soils.  This 
does not indicate the presence or absence of slender crabgrass within the project limits. 

Slender Fimbry (Fimbristylis autumnalis):  The slender fimbry prefers sandy or peaty pond 
shores and temporarily wet sites.  It appears there is no suitable habitat for the slender fimbry 
within the project limits; however, this is not an indicator of its presence or absence within the 
project limits. 

Southern Adder’sTongue (Ophioglossum vulgatum):  Southern adder’s tongue is a fern which 
occurs in open woodland, meadows and damp pastures.  It appears the preferred habitat of 
southern adder’s tongue does not occur or may occur in limited areas within the project limits; 
however, this does not indicate the presence or absence of oval ladies’ tresses within the 
project limits.   

Blanding’s Turtle (Emydoidea blandingii):  Blanding’s turtles most commonly inhabit areas with 
shallow, slow-moving water and abundant aquatic vegetation.  Small juveniles primarily use 
emergent sedge (Carex) habitat, larger juveniles use sedge/water interfaces and the largest 
juveniles are found in open water. Therefore, diverse vegetation is necessary to support 
Blanding’s turtle populations. Suitable nest sites for Blanding’s turtles are upland areas with well 
drained, sandy loam or sandy soils.   It appears the preferred habitat of Blanding’s turtle doesn’t 
occur within the project limits.  
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Copperhead (Agkistrodon contortrix):  Copperheads are found in rocky, wooded river or stream 
valleys in southeastern Iowa.  It appears the preferred habitat of the copperhead does not exist, 
or exists in limited areas, within the project area.  This does not indicate the presence or 
absence of the copperhead within the project limits. 

Yellow Mud Turtle (Kinosternon flavescens):  Yellow mud turtles prefer shallow, often 
ephemeral bodies of water adjacent to soils of pure sand.  It appears the preferred habitat of 
yellow mud turtles doesn’t occur within the project limits; however, this does not indicate the 
presence or absence within the project limits.     

3.0 PHASE I SUMMER HABITAT ASSESSMENT - INDIANA BAT 
(MYOTIS SODALIS) & NORTHERN LONG-EARED BAT (MYOTIS 
SEPTENTRIONALIS) 

The objective of the Phase I Summer Habitat Assessment was to determine if suitable summer 
habitat for the Indiana Bat (Myotis sodalis, a state and federally endangered and protected 
species under the Endangered Species Act of 1973 (ESA)) and the Northern Long-Eared Bat 
(Myotis septentrionalis, a federally threatened species under the ESA) was present within the 
project construction limits. 

As described in the U.S. Fish & Wildlife Service’s 2015 Range-Wide Indiana Bat Summer 
Survey Guidelines (April 2015), potentially suitable Indiana Bat and Northern Long-Eared Bat 
summer habitats are defined as the following: 

 Indiana Bat:  Suitable summer habitat for Indiana bats consists of a wide variety 
of forested/wooded habitats where they roost, forage, and travel and may also 
include some adjacent and interspersed non-forested habitats such as emergent 
wetlands and adjacent edges of agricultural fields, old fields and pastures. This 
includes forests and woodlots containing potential roosts (i.e., live trees and/or 
snags ≥5 inches dbh  that have exfoliating bark, cracks, crevices, and/or 
hollows), as well as linear features such as fencerows, riparian forests, and other 
wooded corridors. These wooded areas may be dense or loose aggregates of 
trees with variable amounts of canopy closure. Individual trees may be 
considered suitable habitat when they exhibit the characteristics of a potential 
roost tree and are located within 1,000 feet of other forested/wooded habitat.  
 

 Northern Long-Eared Bat (NLEB):  Suitable summer habitat for NLEB consists of 
a wide variety of forested/wooded habitats where they roost, forage, and travel 
and may also include some adjacent and interspersed non-forested habitats such 
as emergent wetlands and adjacent edges of agricultural fields, old fields and 
pastures. This includes forests and woodlots containing potential roosts (i.e., live 
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trees and/or snags ≥3 inches dbh that have exfoliating bark, cracks, crevices, 
and/or cavities), as well as linear features such as fencerows, riparian forests, 
and other wooded corridors. These wooded areas may be dense or loose 
aggregates of trees with variable amounts of canopy closure. Individual trees 
may be considered suitable habitat when they exhibit characteristics of suitable 
roost trees and are within 1000 feet of other forested/wooded habitat. NLEB has 
also been observed roosting in human-made structures, such as buildings, 
barns, bridges, and bat houses; therefore, these structures should also be 
considered potential summer habitat. NLEBs typically occupy their summer 
habitat from mid-May through mid-August each year and the species may arrive 
or leave some time before or after this period. 

The project areas were assessed prior to the site visit by using aerial photography and 
preliminary engineering project plan sheets and it was determined there was a potential for 
suitable summer habitat to be present within the project limits.  Additionally, a report by Stantec 
Consulting Services, Inc. (Biological Assessment, September 2010) indicates that several 
previous studies conducted at the Iowa Army Ammunitions Plant resulted in the identification of 
suitable summer habitat and roost trees, as well as resulted in the capture of both female and 
male Indiana bats.  It is unclear if the suitable habitat or captures occurred specifically within the 
current project area.  

The project areas were visited on October 1 & 2, 2015.  Two (2) sample sites were established, 
one at each of the areas of proposed improvements (Sample Site #1 and Sample Site #2).  The 
sample sites are shown on a map provided as Appendix B.  Forested areas within the proposed 
construction limits were surveyed and habitat assessment datasheets were completed for each 
(see Appendix C). 

It appears suitable summer habitat may be present within the project areas surveyed.  This 
opinion is based on the type of tree species, the number of suitable snags present, and the 
relative proximity to permanent water.  Data collected only indicates the potential for habitat 
favorable to Myotis sodalis and Myotis septentrionalis; it does not represent actual population or 
density.    It should be noted, however, only minimal tree clearing is proposed within the project 
limits.  

4.0 DISCUSSION & CONCLUSION 

4.1 Federally-listed species 

Following the guidance provided by the U.S. Fish & Wildlife Service’s Section 7 Technical 
Assistance website, the following determinations were made: 



IAAAP – Ag Tract 47 Access Road - Threatened & Endangered Species Study 
American Ordnance, LLC 
Project No. 15-0298 

 

15 | P a g e  

 

 For the following federally listed species, “species and critical habitat are not 
present.” 

o Prairie bush clover (Lespedeza leptostachya) 
o Western prairie fringed orchid (Platanthera praeclara) 
o Higgins eye pearlymussel (Lampsilis higginsii) 
o Spectaclecase mussel (Cumberlandia monodonta) 

 
 For the Indiana bat (Myotis sodalis) and Northern Long-Eared bat (Myotis 

septentrionalis), because very few potential roost trees will be removed as part of 
this project, and because the timing of the tree removal will occur during non-
habitation period (October 1 - March 31), the project is anticipated to have “no 
effect.” 

 
Based on these findings, it appears no further consultation is required with the U.S. Fish & 
Wildlife Service.   

4.2 State-listed species 

Based on the nature of the project area, it appears suitable habitat may exist for select listed 
species and coordination with Iowa Department of Natural Resources is recommended.   
However, none of the listed species were observed during the site visits and information 
provided by Mr. Joe Haffner, IAAAP Land Manager, indicates that previous studies done in this 
area resulted in no findings.  If the studies previously conducted appropriately addressed the 
project area and appropriate species, then coordination with the Iowa Department of Natural 
Resources may not be warranted. 
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APPENDIX B 

SAMPLING SITE LOCATION MAP 
  



 

klk
Callout
SAMPLE SITE #1 (CULVERT REPLACEMENT) 

klk
Callout
SAMPLE SITE #2 (STREAM BANK STABILIZATION)
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PHASE I SUMMER HABITAT 
ASSESSMENT DATASHEET 

 

 

Project Name:       IAAAP – Ag Tract 47 Access Road Date:   10/1/15, 10/2/15 
Township/Range/Section:   T70N R4W S36 
Lat Long/UTM/Zone:  See project map Surveyor: KLK 
Brief Project Description  
American Ordnance, LLC is proposing to make various improvements along the access road to their Ag 
Tract 47.  The most-northern portion of the project includes road improvements and replacing three 
existing metal culverts with a new concrete box culvert.  The southern portion of the project includes 
creation of a new road ditch, installation of a culvert, and creek bank repairs and stabilization.  Each area 
(the northern and southern portion) was surveyed, for a total of two sample sites. 
 
 
 
Project Area  

Project 
Total Acres Forest Acres Open Acres 

   

Proposed Tree Removal 

Completely 
Cleared 

Partially 
Cleared 

Preserve Acres (no 
clearing) 

<0.2 acres - - 
Vegetation Cover 
Types 

 

Pre-Project Post Project 
The area to be impacted consists primarily of 
maintained roadside vegetation (herbs/forbs), 
small areas of stream buffers and a dense 
understory of Amur honeysuckle (shrub) and 
some timber, along a portion of the stream 
channel 

Less than 0.2 acres of timber will be removed within 
Sample Site No. 1. No tree removal is anticipated at 
Sample Site No. 2. 

Landscape within 5-mile 
radius 

The project area is located in the northwest portion of the IAAAP near 
Middletown, Iowa.  The surrounding area consists primarily of forested 
stream corridors and agriculture fields. The City of Burlington is located 
slightly over 5 miles to the east of the project area. 

Flight corridors to other forested areas? Yes 

Describe Adjacent Properties (e.g. forested, grassland, commercial or residential development, water sources)  
The immediately surrounding area consists primarily of a forested stream corridor and agriculture fields. 

Proximity to Public Land  
What is the distance (mi.) from the project area to forested public lands (e.g. national or state forests, 
national or state parks, conservation areas, wildlife management areas)? 
The Starr’s Cave Nature Center is located ~3 miles northeast of the project area.  The Geode State Park 
is located ~6 miles west of the subject property. 



    
 

 
 

PHASE I SUMMER HABITAT 
ASSESSMENT DATASHEET 

 

 
Sample Site Description  
Sample Site No.(s):     1 – Culvert Replacement 
 
Water Resources at Sample Site  

Stream Type (# and length) 
Ephemeral Intermittent Perennial Describe existing 

condition of water 
sources:  Good 

- ~300’ to be 
impacted 

- 

Pools/Ponds (# and size) 
Open and accessible to bats? 

Wetlands (approx. acres) 
Permanent Seasonal 

<0.01 acre  

 
Forest Resources at Sample Site  

Closure/Density* 
Canopy (>50’) Midstory (20-50’) Understory (<20’) 

1 1 5 
Dominant 
Species  
of Mature Trees 

The area to be cleared contained a predominance of Amur honeysuckle along the 
stream channel (Lonicera maackii). Trees greater than 4”dbh to be cleared include 
primarily Osage Orange (Maclura pomifera), black cherry (Prunus serotina) and 
hackberry (Celtis occidentalis) 

% Trees with 
Exfoliating Bark 

None observed within impact area 

Size Composition 
of Live Trees (%) 

Small (3-8”) Med (9-15”) Large (>15”) 
80% 15% 5% 

No. of Suitable 
Snags** 

1 (dead cottonwood, Populus deltoides) 

*Closure/Density:  1=1-10%, 2=11-20%, 3=21-40%, 4=41-60%, 5=61-80%, 6=81-100% 
**Snags: Standing dead trees with exfoliating bark, cracks, crevices or hollows.  Snags without these characteristics 
are not considered suitable. 
 
Is the habitat suitable for Indiana 
Bats or Northern Long-eared Bats? 

 

It appears that suitable roosting habitat (very limited) exists within the area to be impacted within this Sample Site.   

 
Additional Comments  
 

 
Attach aerial photo of project site with all forested areas labeled and a general description of the habitat 
 
Photographic Documentation:  habitat shots at edge and interior from multiple locations; 
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources 
  



    
 

 
 

PHASE I SUMMER HABITAT 
ASSESSMENT DATASHEET 

 
 
Sample Site 
Description 

 

Sample Site No.(s):     2 – Stream Bank Stabilization 
Water Resources at Sample 
Site 

 

Stream Type (# and 
length) 

Ephemeral Intermittent Perennial Describe existing 
condition of water 
sources: Good 

- ~100’ to be 
impacted  

- 

Pools/Ponds (# and size) 
Open and accessible to bats? 

- 

Wetlands (approx. acres) 
Permanent Seasonal 
- - 

Forest Resources at Sample Site  

Closure/Density* 
Canopy (>50’) Midstory (20-50’) Understory (<20’) 

1 5 1 
Dominant Species  
of Mature Trees 

Pine (Pinus) & Cedar (Juniperus) spp., black cherry (Prunus serotina), and 
Osage Orange (Maclura pomifera) were the dominant species observed in the 
sample site area.  However, it appears there will be no tree removal required as 
part of this project. 

% Trees with 
Exfoliating Bark 

None observed   

Size Composition 
of Live Trees (%) 

Small (3-8”) Med (9-15”) Large (>15”) 
4% 95% 1% 

No. of Suitable 
Snags** 

2 (dead) 

*Closure/Density:  1=1-10%, 2=11-20%, 3=21-40%, 4=41-60%, 5=61-80%, 6=81-100% 
**Snags: Standing dead trees with exfoliating bark, cracks, crevices or hollows.  Snags without these characteristics 
are not considered suitable. 
 
Is the habitat suitable for Indiana 
Bats or Northern Long-eared Bats? 

 

Yes. See additional comments, below. 

 
Additional Comments  
While the sample site contains (minimal) suitable habitat, no trees are expected to be removed as part of this project. 

 
Attach aerial photo of project site with all forested areas labeled and a general description of the habitat 
 
Photographic Documentation:  habitat shots at edge and interior from multiple locations; 
understory/midstory/canopy; examples of potential suitable snags and live trees; water sources 
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APPENDIX D 
SITE PHOTOGRAPHS 



  IAAAP – Ag Tract 47 Access Road - Threatened & Endangered Species Review  
  Project Number: 15-0298 
 

 

 
 

 
Description Sample Site #1 - Culvert Replacement Project:  Looking 

generally north at eastern-most extent of impact area 
1 

Date 10/1/15 

 

Description 
Sample Site #1 - Culvert Replacement Project:  Looking  
generally southwest  (downstream) at proposed project 
corridor 2 

Date 10/1/15 
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  Project Number: 15-0298 
 

 

 

 

Description Sample Site #1 - Culvert Replacement Project:  Looking 
generally southwest along proposed project corridor 

3 
Date 10/1/15 

 

Description Sample Site #1 - Culvert Replacement Project:  Looking 
generally northeast along proposed project corridor. 

4 
Date 10/1/15 
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Description Sample Site #1 - Culvert Replacement Project:  Looking 
generally south at impact area 

5 
Date 10/2/15 

 

Description Sample Site #1 - Culver Replacement Project: Looking at 
location of largest stream impact area 

6 
Date 10/2/15 
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Description Sample Site #1 - Culvert Replacement Project:  Looking at 
edge of forested area to be cleared 
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Date 10/2/15 

 

Description Sample Site #2 – Ditch/Bank Stabilization Project:  Looking 
south 

8 
Date 10/2/15 
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Description Sample Site #2 – Ditch/Bank Stabilization Project:  Looking 
north 

9 
Date 10/2/15 

 

Description Sample Site #2 – Ditch/Bank Stabilization Project:  Looking 
generally north/northeast at bank area to be stabilized 

10 
Date 10/2/15 
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Description Sample Site #2 – Ditch/Bank Stabilization Project:  Looking 
generally south/southeast at bank area to be stabilized  
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Date 10/2/15 

 

Description 
Sample Site #2 – Ditch/Bank Stabilization Project:  Potential 
habitat trees within Sample Site (note:  trees will not be 
removed) 12 

Date 10/2/15 
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Description 
Sample Site #2 – Ditch/Bank Stabilization Project:  Looking 
generally east at location of proposed stream bank 
stabilization and outlet location 13 

Date 10/2/15 



 

TNT Cave Complex, IAAAP  Final 
Contract No. W9128F-13-D-0003  Preliminary Assessment 
Delivery Order 0002  September 2017 

Appendix E. Interview Summaries



TNT Cave Complex, IAAAP  Final 
Contract No. W9128G-13-D-0003 E-1 Preliminary Assessment 
Delivery Order 0002  September 2017 

Appendix E. Interview Summaries 

All interviews conducted by Alex Hess, ERRG.  

June 20, 2016 8 am  
Interview with Joe Haffner 

 Met with Joe Haffner at the IAAAP administration office to discuss information on the TNT Cave 
Complex.  This includes the TNT Cave, Pilot House, and the beginning of IAAAP.  

 IAAAP started buying land in 1939 and 1940. 

 Joe directed me to some aerial photographs of IAAAP starting in 1937 through 1969.  There were 5 
aerials in total. Theses aerial photographs show the progression of a rural farm house and farm to the 
TNT Cave Complex facility and further development of “K-yard” over the next few photos.  

 Photos and photocopies were made of each aerial. 

 Pilot House complex location – Union “w” township T69N R4W, East ½ Section 13. 

 We discussed aerial photographs from 1937 to 1941.  Noticing major changes around the farm house 
and smaller buildings. A newer 2 story house was built between 1937 and 1941.  The IAAAP 
“records of plans and profiles by location” depicts the Pilot Plant area, Building 6000-168, Drawing 
Nos. 901 and 902. 

 Drawing No. 901 is a Day and Zimmerman Pilot Plant structural changes to existing farm house.  See 
drawing No. 901 in the RAB Presentation for more information. 

 Finished meeting at 10 am. 

June 20, 2016 3 pm  
Meeting with Des Moines County Recorder Office 

 Talked with the County Recorder Office.  The front desk person directed me to the Des Moines 
County Transfer Books.  

 The Des Moines County Transfer Books held names of land owners before IAAAP bought the land.  
No significant information was found. 

 I was directed to the City of Burlington City Library for more information.  

June 20, 2016  
Meeting with Librarian at the City of Burlington Library 

 Asked the Librarian for any records, maps, or articles of the IAAAP area before and after the plant 
was built. 

 Found some aerial photographs and Farm Plat books.  No significant information was found.  

 She directed me to the Iowa Department of Natural Resources webpage and the Des Moines County 
GIS Mapping for more information. 
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June 23, 2016 9 am  
Interview with Steve Bellrichard 

 Discussed the RAB Presentation and further discussed the aerial photographs.  Especially from 1937 
to 1941 difference.  

 Asked if there is anyone available to interview that used to work at the Pilot House.  No records 
indicate who might have worked at the facility and none were identified during the discussion at the 
RAB meetings. 

 Finished interview at 11am. 
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Photograph G-1:  Looking east toward K-Yard entrance gate 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG)  Date:  July 8, 2016 

 

Photograph G-2:  Looking north toward the TNT Cave Complex area.  Igloo 36 is to the left. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG)  Date:  July 8, 2016 
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Photograph G-3:  Looking south from the Pilot House location.  Igloo 35 is to the right. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-4:  Remnants of Pilot House foundation. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 



Appendix G Photographic Field Log 

TNT Cave Complex, IAAAP  Final 
Contract No. W9128G-13-D-0003 G-3 Preliminary Assessment 
Delivery Order 0002  September 2017 

 

Photograph G-5:  Looking south from Building 2 location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-6:  Remnants of Building 2 foundation. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-7:  Looking north toward the TNT Cave Complex from Building 3 location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-8:  Remnants of Building 3 foundation. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-9:  Looking east from Building 4 location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-10:  Remnants of Building 4 foundation. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) 
 Date:  July 8, 2016 
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Photograph G-11:  Looking east from Building 5 location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-12:  Remnants of metal pipe at Building 5 location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-13:  Looking north toward the Pilot House location from Building 6.  
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-14:  Looking north into the entrance of the cellar.  Pilot House is 
located 20 feet to the west 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-15:  Looking south at the collapsed portion of the southern side of the 
cellar/bunker. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-16:  Parts of concrete foundation found north of the cellar/bunker and 
Pilot House. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-17:  Looking east at the ephemeral tributary and debris potentially from 
the TNT Cave (on the left). 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-18:  Looking northeast at the debris potentially associated with the 
entrance to the TNT Cave. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-19:  Looking south from above the potential entrance to the TNT Cave. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-20:  Looking southwest at the pond location.  
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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Photograph G-21:  Looking north from the pond location.  
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 

 

Photograph G-22:  Looking north from the Pilot House location. 
Preliminary Assessment, TNT Cave Complex, IAAAP, Middletown, Iowa 
Photographed by:  Alex Hess (ERRG) Date:  July 8, 2016 
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