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1.0 INTRODUCTION 

This report describes the Non-Time Critical Removal Action completed for Operable Unit (OU) 
#3 antimony-contaminated soils at the former Nebraska Ordnance Plan (NOP), located in Mead, 
Nebraska.  This work was conducted for the United States Army Corps of Engineers (USACE), 
Kansas City District under Contract W912DQ-07-D-0015, Task Oder 0001.   
 
This removal action was performed in accordance with the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and the National Contingency Plan 
(NCP).  This report describes the overall project tasks and objectives of the removal Work Plan 
(WP), as well as the results of these activities.  The primary project planning document in 
support of this Removal Action Report (RAR) is the: 
 

Draft Final Work Plan, Non-Time Critical Removal Action for Operable Unit (OU) #3, 
Nebraska Ordnance Plant, Mead, Nebraska (Kingston, 2008).   

 
The Contractors Quality Control Plan (CQCP), Waste Management Plan, Field Sampling Plan 
(FSP), and Quality Assurance Project Plan (QAPP) are included as appendices to the WP.  Also 
included with the WP was the Accident Prevention Plan (APP)/Site Safety and Health Plan 
(SSHP). 
 

1.1 SITE BACKGROUND AND HISTORY 

The former NOP is located one-half mile south of Mead, Nebraska and 30 miles west of Omaha 
in Saunders County, Nebraska (Figure 1-1).  The Site includes 17,258 acres in Saunders County.   

The Nebraska Defense Corporation operated the former NOP site for the Army from 1942 until 
1945.  During World War II, bombs, shells, and rockets were assembled at the former NOP site.  
Ordnance production was terminated in 1945 and the facility was placed on inactive status.  
Between 1945 and 1949, the buildings on the former NOP site were decontaminated and used 
primarily for storage and disposal of bulk explosives and munitions.  In addition, ammonium 
nitrate was produced for use as fertilizer.  Finished munitions, bulk explosives, and related 
ordnance materials and components were stored and demilitarized at the former NOP site.  After 
building decontamination, wastewater and residual explosives were removed from sumps, 
settling basins, pipelines, and drainage ditches and reportedly taken to the Burning and Proving 
Grounds at the former NOP. 

In 1950, the plant was temporarily reactivated and produced an assortment of weapons for use in 
the Korean Conflict.  In 1956, the former NOP site was placed on standby.  In 1959, the 17,250-
acre former NOP site was determined to be surplus and was transferred to the General Services 
Administration for disposition.  Approximately 1,000 acres were retained by the Army for 
National Guard and Army Reserve training, 12 acres were retained by the Army for use as a 
Nike Missile maintenance area, 2,000 acres were transferred to the United States Air Force to 
build the Offutt Air Force Base Atlas Missile Site (Atlas Missile Area), and 40 acres were 
transferred to the Department of Commerce.  Missile facilities were abandoned in 1964 when the 
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Atlas Missile Area and the Nike Missile Maintenance Area were transferred to the Nebraska 
National Guard. 

In 1962, approximately 9,600 acres of the former NOP site were purchased by the University of 
Nebraska for use as an agricultural research farm and an additional 600 acres were obtained by 
the University in 1964.  The remaining 5,250 acres were eventually purchased by private 
individuals and corporations.  Currently, most of the former NOP site is owned by the University 
of Nebraska, Lincoln (UNL) for the operation of the Agricultural Research and Development 
Center (ARDC).  Other portions are owned by the Nebraska Army National Guard, U.S. Air 
Force, the U.S. Army Reserves, and the U.S. Department of Commerce.  Some private pasture 
and crop production occur on-site, and some private light industry exists near the northern end of 
the former NOP site.  Adjacent land use is primarily agricultural, except for the Village of Mead, 
which is located north of the former NOP site. 

The Former NOP became a Superfund site when the United States Environmental Protection 
Agency (EPA) placed it on the National Priorities List (NPL) in August 1990 due to identified 
groundwater contamination and associated potential risk to human health or the environment.  
The investigation of the former NOP has been divided into three Operable Units (OU1, OU2, 
and OU3) under the Interagency Agreement dated January 30, 1992 between the U.S. 
Department of the Army, EPA Region 7, and the Nebraska Department of Environmental 
Quality (NDEQ).  OU1 includes explosives contaminated soils within the upper 4 feet.  
Incineration of the explosives contaminated soil for OU1 was completed in December 1997 in 
accordance with the OU1 Record of Decision (ROD).  OU2 includes groundwater as well as 
explosives contaminated soil (exclusive of those addressed by OU1) which may be a 
contributing source of groundwater contamination.  Ongoing OU2 activities include a 
groundwater removal action and construction activities in accordance with the OU2 ROD in 
order to hydraulically contain contaminated groundwater, provide a potable water supply to local 
groundwater users whose water supply is contaminated, and to monitor groundwater quality.  
OU3 includes the numerous areas at the site that were not covered under OU1 and OU2.   

1.2 OU3 BACKGROUND 

OU3 includes several waste disposal areas, landfills, underground storage tanks, buildings, 
streams, and other areas not evaluated under OU1 or OU2.  The following three OU3 areas are 
the focus of this removal action:   

• Load Line 2 Paint Operations Area. 

• Load Line 4 Paint Operations Area. 

• Potential Landfill North of Proving Grounds (Potential Landfill Area). 

Based on the findings and conclusions presented in the OU3 Remedial Investigation (RI) Report, 
OU3 RI Addendum Report, and OU3 Baseline Risk Assessment, each of the above three OU3 
areas were found to require a CERCLA Removal Action to remove antimony-contaminated 
soils. 
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Painting operations were performed on each of four load lines present at the former NOP; 
however, only the Load Line 2 and Load Line 4 Paint Operations Areas are addressed in this 
removal action.  On each load line, the Receiving and Painting building was located south of the 
Inert Storage building.  The Paint Storage and Mixing building was located east of the Receiving 
and Painting building.  A South Paint Storage building was also located west of the Assembly, 
Pack, and Shipping building.  See Figures 1-2 and 1-3 for the Load Line layouts. 

The Environmental Monitoring Systems Laboratory (EMSL) report (EPA, 1987) identified a 
potential landfill area contiguous with the north side of the Proving Grounds and the northeast 
side of the North Burning Ground.  The Potential Landfill Area was identified in a 1949 aerial 
photo and covered approximately 10 acres.  The eastern one-half boundary of the area is covered 
by the Natural Resources District (NRD) Reservoir.  See Figure 1-4 for the location of the 
Potential Landfill Area. 

1.3 SUMMARY OF EXISTING SITE DATA 

1.3.1 Load Lines 2 and 4 Paint Operations Areas 

During the OU3 Phase I RI at the Load Line 2 and Load Line 4 Paint Operations Areas, soil 
samples were collected from 0 to 6 inches and 1 to 2 feet below ground surface (bgs) and 
analyzed for metals.  At Load Line 2, a total of 56 individual shallow soil samples were collected 
from 22 sampling locations (see Figure 1-5).  Potential chemicals of concern identified by the 
Baseline Risk Assessment (BRA) in surface soil at Load Line 2 were:  antimony, arsenic, 
cadmium, cobalt, lead, mercury, and nickel (URS, 2000).  At Load Line 4, a total of 58 
individual shallow soil samples collected from 23 sampling locations (see Figure 1-6).  Potential 
chemicals of concern identified by the BRA in surface soil at Load Line 4 were:  antimony, 
cadmium, and lead (URS, 2000).  As discussed in the OU3 RI Report, elevated concentrations of 
metals in soil at the Load Line 2 and 4 Paint Operations Areas appear to be isolated occurrences 
with limited vertical and horizontal extent.  At Load Line 2, the elevated concentrations of 
metals are predominantly in the 0- to 6-inch sampling interval at three contiguous sampling 
locations along the east side of the Receiving and Painting Building.  At Load Line 4, one 
sampling location on the east side of the Receiving and Painting Building showed an elevated 
concentration of metals in the 0- to 6-inch sampling interval (URS, 2007).  

1.3.2 Potential Landfill Area 

During the Phase I RI, 16 soil samples were collected from six Potential Landfill Area sampling 
locations (see Figure 1-7) and analyzed for explosives, metals, volatile organic compounds 
(VOCs) and semi-volatile organic compounds (SVOCs).  At each location, soil samples were 
collected from 0- to 6-inches and 1 to 2 feet bgs. At two of the six sampling locations (PL-2 and 
PL-6) soil samples were also collected from 4 to 5 feet and from 9 to 10 bgs.  A Phase II RI was 
conducted to determine the horizontal extent of metals contamination in vicinity of the PL-1 
sampling location, which had elevated contaminant concentrations.  During the Phase II RI, 12 
soil samples were collected at 3 new sampling locations (see Figure 1-7) and analyzed for 
explosives, metals, VOCs, and SVOCs.  At each location, samples were collected from 0 to 6 
inches, 1 to 2 feet, 4 to 5 feet and from 9 to 10 feet bgs.  Samples were also collected at PL-1 
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from 4 to 5 feet and from 9 to 10 feet bgs to determine the vertical extent of contamination 
(URS, 2007).  

A Phase III RI investigation was conducted at the Potential Landfill Area to evaluate the extent 
of explosives in soil.  During the Phase III RI investigation, soil samples were collected from 35 
test pits (PL-10 through PL-44) and analyzed for explosives (see Figure 1-7).  At each new 
location, samples were collected from 0 to 6 inches, 1 to 2 feet, and 4 to 5 feet bgs.  Depending 
on site-specific conditions (e.g., presence and depth of buried debris and/or results of High 
Explosives field screening), additional soil samples were collected at greater depths (URS, 
2007). 

Potential chemicals of concern identified by the BRA in soil at the Potential Landfill Area 
included a variety of explosives and SVOCs, antimony, cadmium, and lead.  As discussed in the 
OU3 RI Report and RI Addendum, elevated concentrations of metals in soil at the Potential 
Landfill Area appear to be of limited vertical extent (predominantly in the uppermost 2 feet) and 
associated with a single sampling location (URS, 2007).  

1.3.3 Baseline Risk Assessment 

A Baseline Risk Assessment (BRA) was conducted to specifically address potential human 
health effects and ecological effects associated with contaminated media at OU3 exposure areas 
not previously addressed under BRAs for OU1 and OU2.  The OU3 BRA incorporated data 
collected as part of the Phase I, II, and III RI sampling activities (URS, 2007).   

The non-carcinogenic cumulative Hazard Index (HI) exceeded the threshold target of one for the 
Reasonable Maximum Exposure (RME) child resident scenario at the Load Line 2 Paint 
Operations Area, the Load Line 4 Paint Operations Area, and at the Potential Landfill Area.  A 
HI greater than one indicates the potential for adverse health effects.  Antimony was the 
chemical contributing the majority of the potential hazard at each exposure area.  Soil ingestion 
was the exposure pathway contributing the majority of the hazard (URS, 2007) 

Potential excess cancer risks were within, or below, the EPA acceptable risk range of 1 x 10-4 to 
1 x 10-6 (i.e., 1 in 10,000 to 1 in 1,000,000) for all scenarios and areas evaluated (URS, 2007).   

1.3.4 Additional Information 

Additional information may be obtained from the following previous investigation reports: 

• OU3 Feasibility Study Report with Engineering Evaluation and Cost Analysis Addendum 
dated March 2007. 

• OU3 Feasibility Study dated December 2000. 

• OU3 Baseline Risk Assessment dated February 2000. 

• OU3 Remedial Investigation Addendum dated February 2000. 

• OU3 Remedial Investigation dated May 1997. 
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1.4 SCOPE AND OBJECTIVES 

The Removal Action Objective (RAO) for OU3 as described in the Action Memorandum 
(USACE, 2007) is “to minimize the potential for ingestion of contaminated soils that are above 
risk based standards for antimony.”  This removal action was designed to meet this RAO as well 
as all applicable or relevant and appropriate requirements (ARARs) as identified in the 
Engineering Evaluation/Cost Analysis (EE/CA) (URS, 2007).   

The Final Action Memorandum (USACE, 2007) was issued in December 2007 and is included 
as Appendix A.  The selected alternative was excavation and off-site disposal of all soils 
contaminated with antimony above 31 milligrams per kilogram (mg/kg).  This value corresponds 
to the values for the residential EPA Region 9 Preliminary Remediation Goal (PRG), EPA 
Region 6 Media-Specific Screening Level (MSSL), and EPA Region 3 Risk-Based 
Concentration (RBC), which are all based on protection of a child resident as the most sensitive 
receptor. 

The Removal Action in each area was designed to address an isolated and contiguous area of 
elevated concentrations of antimony in the soil ranging in depth from one to four feet, depending 
on the area.  The planned preliminary excavation areas are shown in Figures 1-8 through 1-10. 
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2.0 PRE-CONSTRUCTION ACTIVITIES 

The following sections describe the activities that were conducted prior to the actual removal 
action.  A chronology of events related to this removal action is provided as Table 2-1.   

2.1 INITIAL SITE VISIT 

An initial site visit was conducted on November 8, 2007 to accomplish the following tasks prior 
to mobilization: 

• Obtain access to each site prior to mobilization 

• Determine temporary field office location. 

• Establish heavy equipment and truck decontamination locations for each excavation area 

• Locate and mark the areas to be excavated 

• Collect soil samples to submit for analysis for waste characterization/disposal profiling  

• Identify location of backfill material 

• Collect soil sample to characterize backfill/topsoil material 

• Determine location to stockpile backfill 

• Collect bulk soil sample for geotechnical testing. 

A brief work plan for the site visit was completed and approved by USACE prior to the site visit.    
During the initial site visit, Kingston personnel met with USACE and UNL-ARDC 
representatives.  During the site visit the location for the field trailer, temporary decontamination 
pads, and haul road routes were determined and arrangement made for potable water.  

2.1.1 Soil Characterization Sampling 

During the initial site visit waste characterization soil samples were collected from Load Line 2 
and Load Line 4 excavation areas for analysis.  These samples were each collected at the 
location of the historical sample with the highest detected concentration of antimony in the 
removal area:  P2A-003 from 0 to 6 inches for Load Line 2 and P4A-001 from 0 to 6 inches for 
Load Line 4 (see Figures 1-8 and 1-9).  The Potential Landfill Area was not sampled at that time 
because of unexploded ordnance (UXO) concerns, but would be sampled at the beginning of the 
removal work when UXO specialists were present.  The waste characterization sample results are 
presented on Table 2-2.  Waste profile documentation was completed using the analytical results 
and submitted to the Butler County Landfill in David City, Nebraska for approval to accept the 
excavated soils as special (non-hazardous) waste.  Copies of the special waste disposal requests, 
sampling results, and landfill approvals are provided in Appendix B. 

2.1.2 Soil Verification Sampling 

To verify that the backfill/topsoil that was to be transported from an off-site source was free from 
contaminants, one soil sample was collected.  The backfill source was an undisturbed area at the 
Butler County Landfill near David City, NE, which the landfill will be using to obtain cover soil 
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from.  See Figure 2-1 for the location of the borrow area.  The VOC portion of the sample was 
collected as a grab sample, and the remainder of the sample was collected as a four-point 
composite sample.  Four aliquots evenly distributed throughout the location of the borrow soil 
were combined and homogenized before placement in sample containers.  The sample was 
collected, labeled, shipped, and analyzed using the methods described in the WP.  In addition, a 
bulk sample was collected and submitted to a geotechnical laboratory for grain size analysis and 
density testing. 

Results of the backfill verification sampling are provided in Appendix C and summarized there 
in Table C-1.  Backfill sample results were submitted to EPA and NDEQ.  The only detected 
constituents in the proposed backfill soil were metals.  This indicates that the soil is from a 
clean/unimpacted source.  Metals concentrations were generally similar to background 
concentrations for the area, with the exception of thallium which was below its EPA Region 6 
Human Health Medium-Specific Screening Level (EPA, 2008). 

2.2 CERCLA OFF-SITE RULE APPROVAL 

Approval by NDEQ and EPA of off-site disposal of the contaminated soils at the Butler County 
Landfill was requested prior to soil disposal in compliance with the CERCLA Off-Site Rule (40 
CFR 300.440).  The Application for Approval to Receive CERCLA Off Site Waste at a Solid 
Waste Disposal Facility was submitted to NDEQ on February 29, 2008.  NDEQ began a required 
10-day public notice period regarding the waste disposal on March 14, 2008.  The 10-day public 
notice period was completed without any public comments submitted to NDEQ.  Final approval to 
dispose of the soils at the Butler County Landfill was granted on April 21, 2008.  Copies of the 
request form, public notice, and approval are available in Appendix D. 

2.3 MUNITIONS AND EXPLOSIVES OF CONCERN (MEC) PROBABILITY 
ASSESSMENT 

Prior to conducting fieldwork at the Potential Landfill Area, a Munitions and Explosives of 
Concern (MEC) Probability Assessment had to be conducted due to past discoveries of UXO in the 
vicinity of the site.  The Probability Assessment was issued March 27, 2008 and determined that 
the probability of encountering MEC during removal activities was "Low".  The Probability 
Assessment is included as Appendix E. 

The MEC Probability Assessment is a document required by USACE for work on USACE projects 
where MEC might be encountered in order to determine and document the amount of UXO 
oversight required for a given project.  This Probability Assessment is meant for only the antimony 
contaminated soil removal project at the Potential Landfill Area site.  Guidance and support for 
this Probability Assessment came from USACE’s Military Munitions Center in Huntsville, 
Alabama. 
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3.0 CONSTRUCTION ACTIVITIES 

The following sections describe the removal activities conducted at each of the three OU3 
removal areas.  A chronology of events related to this removal action is provided in Table 2-1.   
Photographs of all stages of the fieldwork are available in Appendix F.  A copy of the project 
logbook is included in Appendix M. 

Kingston Environmental Services (Kingston) personnel and equipment were initially mobilized 
to the site on April 14, 2008.  A staging area was established for equipment at Load Line 4 as 
planned.  Areas to be excavated at Load Line 2 and Load Line 4 were measured in from the 
building foundations and marked with stakes.  Kingston personnel met with UNL facility 
representatives and local utility representatives/locators to discuss the work and ensure that all 
utilities were marked.   

Water for equipment decontamination and for watering seeded areas was obtained from the north 
fire hydrant near Load Line 4 with the agreement of UNL.  A backflow preventer was utilized on 
the fire hydrant while obtaining water.  The total water usage for the project was approximately 
6,700 gallons.   

3.1 POTENTIAL LANDFILL AREA 

The day following Kingston mobilization to the site, two UXO specialists from subcontractor 
PIKA International, Inc. were mobilized to the site as planned.  Work at the Potential Landfill 
Area began with the PIKA representatives surveying the work area and area to be excavated.  
The corners of the area to be excavated were located using a Trimble GeoXT Global Positioning 
System (GPS) unit with submeter field accuracy and staked.   

The location of former sample PL-1 was also located using the GPS unit so that a waste 
characterization sample could be collected from this location.  Former sample location PL-1 
from 1 to 2 feet bgs contained the highest historical detection of antimony within the removal 
area.  The waste characterization sample, PLA-001-FS-0408-G, was therefore collected at this 
location from a depth of 1 to 2 feet bgs using a stainless steel hand auger according to the 
procedures outlined in the WP.  The sample was then labeled, packaged, and shipped to the 
laboratory for analysis following the procedures in the WP. 

The waste characterization sample from the Potential Landfill Area was not collected until 
immediately before excavation activities because UXO specialists were required to be present for 
all intrusive work there.  Therefore, the Work Plan specified the excavated soil from the 
Potential Landfill Area to be stockpiled until the waste characterization sample results were 
received and landfill disposal approval granted, unlike at Load Line 2 and Load Line 4 where 
soil was able to be loaded directly onto trucks. 

Silt fence was installed along the northern and western sides of the excavation and stockpile 
areas (the downslope direction).  Two layers of 6-mil polyethylene sheeting were laid down and 
held down by sandbags for the stockpile area.  Reinforced 6-mil polyethylene sheeting was 
supposed to have been used to line the stockpile area, however it was unavailable at the time of 
fieldwork.  Therefore, two layers of regular 6-mil sheeting were substituted.   
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Small trees were present at the southeastern edge of the excavation and were removed using the 
excavator.  These trees were later taken to a brush pile specified by UNL-ARDC near Load Line 
4.  No other brush clearing was required at the site. 

Excavation began at the northeast corner of the excavation.  Soil was removed from within the 
eastern and western limits in a southerly direction in two-foot lifts to allow inspection by the 
PIKA UXO specialists.  Instead of removing the entire excavation to 2 feet, inspecting it, and 
then excavating the remaining 2 feet as described in the WP; it was determined in the field that it 
would be more efficient to have the excavator remove the area it could reach to 2 feet, have it 
inspected by the PIKA UXO specialists, then remove that area to 4 feet, move the excavator and 
then repeat these steps.   

Soil was stockpiled immediately to the south of the excavation in the area previously prepared 
with polyethylene sheeting (see Figure 3-1).   

PIKA representatives cleared all areas before any intrusive activities were conducted (including 
driving stakes, installing silt fence, excavating, etc.) and observed all intrusive activities as they 
were being conducted.  Additionally, one of the PIKA representatives observed the soils being 
stockpiled to ensure no UXO or munitions debris were present.  No UXO or munitions debris 
were observed at any time during the project. 

No visible dust was present during excavation activities.  However, due to high winds the first 
day of excavation at the Potential Landfill Area, dust was monitored for that day using a PDR-
1000 airborne particulates monitor.  Results were well below the action limit set in the Site 
Safety and Health Plan.    

A seam of debris which appeared to be a former disposal trench ran through the excavation in a 
roughly northeast to southwest direction and contained a variety of debris including ceramic 
dishes, glass jars, scrap metal, wood, ash, and a hard rock-like yellow material with paper layers 
determined to most likely be waste paint and/or paint filters.  Much of the debris had been 
burned at some point. 

Near the end of the first day of excavation at the Potential Landfill Area, a pocket of transite tiles 
(which are asbestos-containing materials) was encountered.  Work was temporarily stopped and 
Kingston contacted the USACE project manager to inform him of the find.  NDEQ and EPA 
were subsequently notified of the find early the next day. 

Construction fencing was placed around the excavation area and the site was secured for the 
night.  The next day excavation was continued at the site, but avoiding the area containing the 
pocket of transite tiles, leaving them undisturbed further until a certified Nebraska Asbestos 
Inspector could arrive at the site.   

A certified Nebraska Asbestos Inspector from ATC Associates Inc. out of Omaha, Nebraska 
arrived at the site the morning of April 16, 2008.  He generally confirmed that the transite tiles 
were an asbestos-containing material.  Under his direction, the transite tiles and associated soil 
were moved to a stockpile separate from the main soil stockpile (see Figure 3-1), placed on 
polyethylene sheeting, and covered with polyethylene sheeting.  This stockpile totaled 
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approximately 3 cubic yards worth of transite tiles mixed with soil.  The inspector’s report is 
provided in Appendix G.     

Three samples of the transite tiles were collected and delivered to the Kingston Environmental 
Laboratory, a National Voluntary Laboratory Accreditation Program (NVLAP) certified asbestos 
laboratory, for asbestos analysis by polarized light microscopy.  The analysis confirmed the tiles 
each contained 14% chrysotile asbestos.  A copy of the laboratory report is provided in Appendix 
G. 

Excavation at the Potential Landfill Area then continued until the planned excavation limits were 
reached.  All soil within the delineated excavation area was removed to a depth of 4 feet, totaling 
approximately 565 cubic yards.  The confirmation sample grid then was laid out within the 
excavation.  Nine composite confirmation samples plus one duplicate were collected for analysis 
of antimony in accordance with the WP.  See Figure 3-2 for the initial excavation boundaries and 
layout of the confirmation sample locations. 

The stockpiled soil was contoured and then covered with polyethylene sheeting.  Additional silt 
fence was also installed to the east and south of the main stockpile.  The coordinates of the final 
limits of the soil stockpile, as well as those of the transite tile stockpile, were recorded using GPS 
and are available in Appendix H.  See Figure 3-1 for the stockpile locations.   

Equipment was decontaminated the next day before moving it to another site while awaiting the 
confirmation sample results.   

Confirmation sample results, as well as the Potential Landfill Area waste characterization sample 
results, were received from Teklab Inc. via email on April 18, 2008.  Waste characterization 
sample results are presented on Table 2-2.  Confirmation sample results are presented on Table 
3-1 and data validation is presented in the Quality Control Summary Report (QCSR) attached as 
Appendix I.  One confirmation sample, PLA-004-FS-0408-C, collected from the west wall of the 
excavation exceeded the removal goal of 31 mg/kg.   

Subsequently, per the WP, an additional one foot of soil was removed from the west wall of the 
Potential Landfill Area excavation to a depth of four feet bgs.  This additional soil was 
approximately 10 cubic yards, for a total of approximately 575 cubic yards of soil removed from 
the Potential Landfill Area.   

One additional four-point composite confirmation sample was collected from the west wall and 
submitted to the laboratory for analysis of antimony.  The result of this confirmation sample was 
below the removal goal (see Table 3-1 and Appendix I).  Therefore, the excavation was 
determined to be complete.  The coordinates of the final limits of the excavation were recorded 
using GPS and are available in Appendix H.  See Figure 3-3 for the final excavation limits and 
the location of the final confirmation sample. 

Waste characterization sample results from the Potential Landfill Area were used to complete  
waste profiles and submitted to the Butler County Landfill for disposal approval of both the main 
stockpile of antimony-contaminated soil and for the stockpile of asbestos containing transite tiles 
and associated soil.  Copies of the approvals are provided in Appendix B. 
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Transportation and disposal of main soil stockpile at the Potential Landfill Area then began and 
was completed in two days.  The truck loading area was lined with 6-mil polyethylene sheeting 
secured by sandbags.  All trucks were inspected before leaving the site in accordance with the 
WP.  Soil was transported to the Butler County Landfill near David City, NE for disposal.  
Manifests, weigh tickets, and certification of disposal are provided in Appendix J.   

Backfill soil was then brought in from the Butler County Landfill borrow area.  The excavation 
was backfilled to 2 feet and compacted.  Compaction testing was conducted and determined to be 
acceptable.  The excavation was then backfilled an additional two feet, leaving the top 4-inches 
unfilled, and compacted.  Additional compaction testing was performed at this level and found to 
be acceptable.  Subsequently topsoil was brought in to fill the top 4-inches of the excavation.  
Weigh tickets for the backfill and topsoil material are available in Appendix K.   

The backfilled area was then tilled and seeded with Kentucky 31 Fescue with Rye mix, and 
watered the next day.   

On May 6, 2008, Kingston submitted the National Emissions Standards for Hazardous Air 
Pollutants (NESHAP) Notification of Demolition and Renovation for the transite tile stockpile 
removal at the Potential Landfill Area to the Nebraska Department of Health and Human 
Services (DHHS).  DHHS informed Kingston that they could not grant a waiver of the 10 
business day notification period, despite Kingston previously being assured they could.  
Therefore the transite tile and associated soil could not be removed until May 21, 2008.  A copy 
of the notification and DHHS’s approval are provided in Appendix G. 

On May 21, 2008, the transite tile and associated soil stockpile was removed from the site under 
the supervision of a Nebraska certified Asbestos Supervisor from Kingston.  This stockpile was 
also transported to and disposed of at the Butler County Landfill.  The removal was inspected by 
an independent asbestos inspector from ATC Associates Inc.  The transite tiles were removed 
and disposed of in accordance with all applicable requirements and regulations for asbestos-
containing materials.  The report for the removal of these materials, including waste manifest and 
disposal documentation, which was submitted to Nebraska DHHS is provided in Appendix G.   
The area where this stockpile was located was then also restored. 

3.2 LOAD LINE 2 

Prior to beginning excavation at Load Line 2, silt fence was installed to the east of the site.  The 
loading area for trucks was prepared by lining it with two layers of 6-mil polyethylene sheeting 
secured by sandbags.  No vegetation clearing was required. 

The WP had called for soil to be removed from north to south within the excavation area.  
However, a decision was made in the field to remove the soil starting at the south end of the 
excavation to facilitate truck loading and improve containment in the loadout area.  Dried yellow 
paint was noted mixed in with some of the soil excavated from the site.   

A length of empty conduit was discovered at a depth of 6-inches, approximately 5 feet north of 
the known gas line during excavation at Load Line 2.  The conduit originated within the concrete 
wall on the west side of the excavation and terminated approximately 10 feet to the east, where it 
was not attached to anything.  UNL maintenance was called to the site to help determine the 
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nature of the conduit.  The conduit was empty and had no odor.  At the direction of UNL the 
empty conduit was removed. 

All soil within the excavation area was removed to a depth of 1 foot as planned and directly 
loaded onto trucks and transported to the Butler County Landfill for disposal.  A total of 
approximately 310 cubic yards of soil were removed.  All trucks were inspected before leaving 
the site in accordance with the WP.  Waste manifests and weigh tickets are provided in Appendix 
J.   

The day after excavation was completed, thirteen composite confirmation samples plus one 
duplicate were collected in accordance with the WP and sent to the laboratory for analysis of 
antimony.  A confirmation sample could not be collected from the west wall of the excavation 
because the concrete along that wall continued deeper than the depth of the excavation, 
preventing collection of soil from that excavation wall.  Confirmation sample results are 
presented on Table 3-2 and data validation is presented in the QCSR attached as Appendix I.  All 
confirmation sample results were below the removal goal of 31 mg/kg antimony.  The 
excavation was therefore determined to be complete.  The coordinates of the final limits of the 
excavation were recorded using GPS and are available in Appendix H.  See Figure 3-4 for the 
final Load Line 2 excavation boundaries and layout of the confirmation sample locations. 

Backfill and topsoil were subsequently brought in from the Butler County Landfill borrow area 
and the excavation was backfilled.  Backfill was compacted by two passes of construction 
equipment.  The top 4-inches of the excavation were backfilled with topsoil.  Weigh tickets for 
the backfill and topsoil material are available in Appendix K.   

The backfilled area was then tilled, seeded with Kentucky 31 Fescue with Rye mix, and watered.   

3.3 LOAD LINE 4 

Prior to beginning excavation at Load Line 4, silt fence was installed to the east of the site.  It 
was determined that the waste transportation trucks could not get over the foundation wall and 
onto the concrete pad as planned; therefore, a load of rock was brought in to form a ramp to 
enable the trucks to get onto the pad.  The loading area for trucks was prepared by lining it with 
polyethylene sheeting secured by sandbags.  No vegetation clearing was required. 

At the request of UNL-ARDC, extra care was taken to avoid disturbing experimental hay bales 
set up around the site and near the excavation area.   

Soil was removed starting at the north end of the excavation and working southward in 
accordance with the WP.  All soil within the excavation area was removed to a depth of 1 foot as 
planned and directly loaded onto trucks and transported to the Butler County Landfill for 
disposal.  Approximately 100 cubic yards of soil were removed.  All trucks were inspected 
before leaving the site in accordance with the WP.  Waste manifests and weigh tickets are 
provided in Appendix J.  

The day after excavation was completed, seven composite confirmation samples plus one 
duplicate were collected and sent to the laboratory for analysis of antimony in accordance with 
the WP.  A confirmation sample could not be collected from the west wall of the excavation 
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because the concrete along that wall continued deeper than the depth of the excavation, 
preventing collection of soil from that excavation wall.  See Figure 3-5 for the initial excavation 
boundaries and layout of the confirmation sample locations. 

During shipment of these samples, the cooler handle with the shipping label attached apparently 
separated from the sample cooler, resulting in the cooler containing the confirmation samples 
being lost for a day in shipment.  Therefore, it was determined that Load Line 4 should be 
resampled.  Another round of confirmation samples were collected from Load Line 4 the 
following day and shipped to the laboratory without incident. 

Confirmation sample results are presented on Table 3-3 and data validation is presented in the 
QCSR attached as Appendix I.  Three confirmation samples from the floor of the excavation 
exceeded the removal goal of 31 mg/kg:  LL4-005-FS-0408-C (northeast corner of excavation) at 
34.4mg/kg; LL4-009-FS-0408-C (northwest corner, duplicate sample) at 34.5 mg/kg; and LL4-
008-FS-0408-C (southwest corner) at 83.8 mg/kg. 

Subsequently, per the WP, an additional one foot of soil was excavated from each of these three 
floor grid cells and disposed of.  The additional excavation removed approximately 75 cubic 
yards of soil, for a total of 175 cubic yards of soil removed from Load Line 4.  Waste manifests 
and weight tickets for the additional soil also are provided in Appendix J.   Note that the concrete 
wall on the west side of the excavation continued deeper than the 2 feet of excavation.   

A composite confirmation sample was then collected from each of the three floor grid cells 
which had been further excavated and submitted to the laboratory for analysis of antimony.  The 
results of these confirmation samples were all below the removal goal of 31 mg/kg (see Table 3-
3).  Therefore, the excavation was determined to be complete.  The coordinates of the final limits 
of the excavation were recorded using GPS and are available in Appendix H.  See Figure 3-6 for 
the final Load Line 4 excavation boundaries and layout of the additional confirmation sample 
locations. 

Backfill and topsoil were subsequently brought in from the Butler County Landfill borrow area 
and the excavation was backfilled.  Backfill was compacted by two passes of construction 
equipment.  The top 4-inches of the excavation were backfilled with topsoil.  Weigh tickets for 
the backfill and topsoil material are available in Appendix K.   

The backfilled area was then tilled, seeded with Kentucky 31 Fescue with Rye mix, and watered.   

3.4 WASTEWATER DISPOSAL 

Wastewater from decontaminating equipment and personnel was stored in a plastic storage tank 
staged near Load Line 4.  After all excavation had been completed and equipment 
decontaminated, one sample was collected from the plastic storage tank and sent to the 
laboratory for analysis of metals in accordance with the WP.  The sample results are available in 
Appendix L and are summarized on Table 3-4.   

The wastewater was subsequently pumped into a liquid vacuum truck for temporary storage, 
since all other equipment was being demobilized from the site.   
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Once the wastewater characterizations sample results were received, they were then sent to ECC, 
the contractor in charge of the Mead Water Treatment Plant, and NDEQ for approval of disposal 
of the wastewater at the Mead Water Treatment Plant.  Approvals were granted by both ECC and 
NDEQ on May 19, 2008 via email.  Although the treatment plant was designed for the 
adsorption of organics and explosives, an evaluation was conducted by the treatment plant 
engineer.  The plant engineer determined the treatment plant could accept the wastewater as long 
as it was limited to 350 gallons.  A copy of NDEQ’s concurrence is provided in Appendix L.   

An approximate total of 350 gallons of wastewater was subsequently transported to the Mead 
Water Treatment Plant in the vacuum truck and disposed of there on May 21, 2008. 

3.5 DEMOBILIZATION 

A preliminary site walkthrough was conducted on May 16, 2008 with the UNL-ARDC Facility 
Manager and UNL Superintendant.  Site restoration was considered to be generally acceptable.  
Items which had not been completed at that time were disposal of the wastewater, removal of the 
transite tile stockpile, and removal of the silt fences. 

Most equipment was demobilized from the former NOP on May 16, 2008, and the rest was 
demobilized on May 21, 2008 after the transite tile stockpile was removed (see Section 3.1) and 
the wastewater disposed of (see Section 3.4)     

Silt fence was left in place until grass began to be established.  On June 6, 2008 Kingston 
remobilized to the site and removed the silt fence at all three areas.  The areas where the silt 
fence had been located were then regraded and seeded.  At the Potential Landfill Area, additional 
grass seed was also placed in an area not recovering as quickly, where trucks had driven south of 
the stockpile location.   

3.6 DATA VALIDATION 

Confirmation sample data was validated in accordance with the Kansas City District Data 
Quality Evaluation Guidance (USACE, 2003) and the USACE Data Quality Evaluation 
Guidance (USACE, 2001).  All data quality indicators were within quality control limits as 
specified in the QAPP.  Qualifiers were assigned based on laboratory quality control criteria 
(e.g., “J” qualifiers for results estimated below the reporting limit), but no qualifiers were 
assigned based on the data validation.  Overall field completeness for the project was 100%, 
acceptable data completeness was 100%, and quality data completeness was 100%.  Detailed 
results of the data validation and quality evaluation are presented in the QCSR, which is attached 
as Appendix I.   

3.7 VERIFICATION SAMPLING 

As part of the post excavation work at OU3, antimony verification sampling was completed on 
October 8, 2008.  Verification sampling was limited to native soils beneath the soil stockpile 
areas, decontamination areas, and truck loading areas.  The verification sampling Work Plan 
Addendum may be found in Appendix N of this report which details the sampling procedures.  
Actual sample locations corresponded to the figures in the Verification Sampling Work Plan 
Addendum. 
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At the Potential Landfill Area the four corners of the Antimony Soil Stockpile and the Asbestos 
Stockpile were determined from the survey data in Appendix H of this report and a Trimble GPS 
Unit.  The decontamination area and the truck loading area were not originally surveyed and 
were inferred from the figures in the Verification Sampling Work Plan. 

Additionally, the locations of the decontamination area and the truck loading area at Load Lines 
2 and 4 were not originally surveyed and their locations were also inferred from the figures in the 
Verification Sampling Work Plan. 

All verification samples were analyzed for antimony through EPA Method 7041.  Verification 
sampling results are presented in Table 3-5.  All verification sampling results were below the 
removal goal of 31 mg/kg for antimony.  Data validation is presented in the QCSR attached as 
Appendix O. 
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4.0 SUMMARY AND CONCLUSIONS 

4.1 SUMMARY 

This Non-Time Critical Removal Action was performed in order to address potential human 
health hazards posed by antimony in soil at the following three OU3 areas in accordance with the 
Action Memorandum: 

• Load Line 2 Paint Operations Area. 

• Load Line 4 Paint Operations Area. 

• Potential Landfill North of Proving Grounds (Potential Landfill Area). 

The selected alternative was excavation and off-site disposal of all soils contaminated with 
antimony above 31 mg/kg.  This value corresponds to the values for the residential EPA Region 
9 PRG, EPA Region 6 MSSL, and EPA Region 3 RBC, which are all based on protection of a 
child resident as the most sensitive receptor. 

4.1.1 Potential Landfill Area 

Excavation began with the Potential Landfill Area, which was excavated to a depth of four feet 
bgs starting at the north end and working southward.  All excavation activities were observed by 
UXO specialists from PIKA International, Inc. as specified in the WP.  The excavated soil was 
temporarily stockpiled to the south of the excavation.  During excavation of the Potential 
Landfill Area, a pocket of soil containing transite tiles, an asbestos-containing material, was 
discovered.  This material was moved to a separate stockpile location under the direction of a 
Nebraska certified Asbestos Inspector.    

Once excavation at the Potential Landfill Area was complete, confirmation samples were 
collected and analyzed for antimony.  One confirmation sample, from the west wall of the 
excavation, exceeded the removal goal of 31 mg/kg.  Subsequently, an additional 1 foot was 
excavated to the west to a depth of 4 feet bgs.  An additional confirmation sample was collected 
from the new west wall of the excavation.  This sample was below the removal goal.   

Stockpiled soil was loaded onto trucks and transported to the Butler County Landfill near David 
City, Nebraska for disposal.  The transite tile stockpile was also later removed under supervision 
of a Nebraska certified Asbestos Supervisor and transported to the Butler County Landfill for 
disposal. 

The excavation was backfilled with borrow material obtained from the Butler County Landfill 
and compacted.  Compaction testing was performed at 2 feet and at 4 feet of backfill placement 
and found to be acceptable.  Topsoil was then placed on the top 4 inches of the excavation.  The 
topsoil was tilled, seeded, and watered.  Once the grass had time to become established, silt fence 
was removed from the site and final restoration was performed. 
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4.1.2 Load Line 2 

Load Line 2 was excavated to a depth of 1 foot, starting at the north end of the excavation and 
proceeding southward.  Soil was directly loaded onto trucks for transportation to the Butler 
County Landfill for disposal.  During excavation, a length of empty conduit, approximately 10 
feet long, was discovered at a depth of 6-inches, approximately 5 feet north of the known gas 
line during excavation at Load Line 2.  The conduit was empty and had no odor.  At the direction 
of UNL, the empty conduit was removed. 

After excavation was completed, confirmation samples were collected and analyzed for 
antimony.  A confirmation sample could not be collected from the west wall of the excavation 
because the concrete along that wall continued deeper than the depth of the excavation, 
preventing collection of soil from that excavation wall.  All confirmation sample results were 
below the removal goal of 31 mg/kg antimony.   

Backfill and topsoil were subsequently brought in from the Butler County Landfill borrow area 
and the excavation was backfilled.  Backfill was compacted by two passes of construction 
equipment.  The top 4-inches of the excavation were backfilled with topsoil.  The backfilled area 
was then tilled, seeded, and watered.  Once the grass had time to become established, silt fence 
was removed from the site and final restoration was performed. 

4.1.3 Load Line 4 

Load Line 4 was initially excavated to a depth of 1 foot, starting at the north end of the 
excavation and working southward.  The excavated soil was directly loaded onto trucks and 
transported to the Butler County Landfill for disposal.   

After excavation was completed, confirmation samples were collected and analyzed for 
antimony.  A confirmation sample could not be collected from the west wall of the excavation 
because the concrete along that wall continued deeper than the depth of the excavation, 
preventing collection of soil from that excavation wall.  Confirmation samples had to be 
recollected at Load Line 4 after the initial cooler of samples was temporarily lost in shipment.   

Three confirmation samples from the floor of the excavation exceeded the removal goal of 31 
mg/kg antimony.  Subsequently, an additional one foot of soil was excavated from each of the 
three floor grid cells.  Confirmation samples were then collected from each of the floor grid cells 
which had been further excavated.  The results of these confirmation samples were all below the 
removal goal of 31 mg/kg.   

Backfill and topsoil were subsequently brought in from the Butler County Landfill borrow area 
and the excavation was backfilled.  Backfill was compacted by two passes of construction 
equipment.  The top 4-inches of the excavation were backfilled with topsoil.  The backfilled area 
was then tilled, seeded, and watered.  Once the grass had time to become established, silt fence 
was removed from the site and final restoration was performed. 
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4.2 CONCLUSIONS 

All soil contaminated with antimony above the removal goal of 31 mg/kg at each of the three 
OU3 areas has been removed.  Each area has been backfilled and satisfactorily restored to its 
original condition.  Therefore, all RAOs have been achieved in accordance with the Action 
Memorandum. 
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TABLES 





Date Events
12/18/2007 The Action Memorandum for OU3 was signed.

4/10/2008 The Draft Final Work Plan was submitted to the United States Environmental Protection Agency 
(EPA), Nebraska Department of Environmental Quality (NDEQ), and University of Nebraska at 
Lincoln (UNL).

4/14/2008 Personnel and equipment were mobilized to the former Nebraska Ordnance Plant (NOP) to 
conduct the fieldwork.  UNL and utilities representatives were met with.  Silt fence was installed 
at Load Line 2 and Load Line 4.

4/15/2008 Excavation began at the Potential Landfill Area.  Near the end of the day, transite tiles (an 
asbestos-containing material) were discovered during excavation at the Potential Landfill Area.  
Work was halted temporarily.

4/16/2008 A Nebraska-Certified Asbestos Inspector was called to the Potential Landfill Area, and under his 
supervision the transite tile and associated soil was stockpiled separately near the excavation for 
later disposal.  Excavation of the Potential Landfill Area was then completed without incident 
and confirmation samples were collected.

4/17/2008 Kingston decontaminated equipment and set up at Load Line 4; however, excavation at Load 
Line 4 could not commence because the signed CERCLA Off-Site Rule Landfill Approval form 
had not yet been received.

4/18/2008 Personnel were demobilized from the field.  The Potential Landfill Area confirmation sample 
results and waste characterization sample results were received.  One confirmation sample from 
the west wall of the Potential Landfill Area excavation exceeded the cleanup goal.

4/21/2008 The signed CERCLA Off-Site Rule Landfill Approval form was received in the late afternoon.  
Because earlier in the day it was unknown when this approval would be granted, and it was 
assumed it would be later in the week, field personnel had been reassigned to another project for 
the week.  Therefore, no fieldwork was conducted for the week of April 21. 

4/24/2008 Approval was received from the Butler County Landfill for disposal of Potential Landfill Area 
soils and for the transite tile and associated soil.

4/28/2008 Personnel were remobilized to the field.  Load Line 4 was excavated and confirmation samples 
were collected.

4/29/2008 Load Line 4 confirmation samples were lost in shipment.  The Load Line 4 excavation was 
resampled.  Load Line 2 was excavated.

4/30/2008 Began hauling the Potential Landfill Area stockpiled soil to the Butler County Landfill.  The 
additional excavation at the Potential Landfill Area was completed.  Began collecting 
confirmation samples at Load Line 2.  

5/1/2008 Completed hauling the Potential Landfill Area soil stockpile to the landfill.  Completed 
confirmation sampling at Load Line 2 and performed confirmation sampling at the Potential 
Landfill Area in the area of the additional excavation.

5/1/2008 The Load Line 4 confirmation sample results were received.  Three confirmation samples from 
the Load Line 4 excavation floor exceeded the cleanup goal.

TABLE 2-1
Removal Action Chronology
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Date Events

5/2/2008 Personnel were demobilized from the field.

5/5/2008 The Load Line 2 and additional Potential Landfill Area confirmation sample results were 
received.  All results were below the cleanup goal.

5/6/2008 Personnel were remobilized to the field.  Backfilling began at Load Line 2 and the Potential 
Landfill Area.  Potential Landfill Area is backfilled to 2 feet.

5/6/2008 Kingston submitted the NESHAP Notification of Demolition and Renovation for the transite tile 
and associated soil removal at the Potential Landfill Area to the Nebraska Department of Health 
and Human Services (DHHS).  DHHS informed Kingston that they could not grant a waiver of 
the 10 business day notification period, despite Kingston previously being assured they could.  
Therefore the transite tile and associated soil will not be able to be removed until May 21.

5/7/2008 No fieldwork was conducted due to rain.

5/8/2008 Compaction testing was performed at the Potential Landfill Area at the 2 foot level and found 
acceptable.  Load Line 2 was backfilled.

5/9/2008 No fieldwork was conducted due to rain.  Personnel demobilized from the site for the weekend.

5/12/2008 Personnel were remobilized to the field.  Conducted additional excavation at Load Line 4 and 
collected confirmation samples.  Additionally, a sample of the wastewater was collected and sent 
it to the laboratory for analysis.  Backfilled additional 2 feet at the Potential Landfill Area and 
compacted it.

5/13/2008 Compaction testing was performed at the Potential Landfill Area at the 4 foot level and found 
acceptable.  Topsoil was placed at Load Line 2 and the Potential Landfill Area.

5/14/2008 Load Line 2 was tilled and seeded.  Additional topsoil was brought in to the Potential Landfill 
Area.

5/14/2008 Preliminary confirmation and wastewater sample results were received for the additional 
excavation at Load Line 4.  All confirmation results were below the cleanup goal.

5/15/2008 Load Line 4 was backfilled and topsoil was placed.  Load Line 4 and the Potential Landfill Area 
were tilled and seeded.  

5/15/2008 Preliminary wastewater characterization results were submitted to ECC for approval to dispose 
of the wastewater at the Mead Water Treatment Plant.

5/16/2008 All three areas were watered.   Most large equipment demobilized from the site.

5/16/2008 The final Load Line 4 confirmation sample results and wastewater sample results were received 
and forwarded to ECC.  

5/19/2008 Wastewater sample results were sent to NDEQ with request for approval of disposal at the Mead 
Water Treatment Plant.

5/19/2008 Received approval from ECC and NDEQ for disposal of the wastewater at the Mead Water 
Treatment Plant.
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Date Events
5/21/2008 Asbestos-contaminated soil pile removed from the Potential Landfill Area.  Wastewater disposed 

of at the Mead Water Treatment Plant.  All equipment and personnel demobilized from the site.

6/6/2008 Silt fence removed at all three sites and final restoration conducted.
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Analyses

Load Line 2 
Paint 

Operations 
Area

Load Line 4 
Paint 

Operations 
Area

Potential 
Landfill Area

TCLP Limit or 
Other Criteria

Ignitability, Open Cup >200 >200 >200 NA

Arsenic <0.25 <0.250 <0.250 5
Barium 1.41 0.576 1.04 100
Cadmium 0.03 <0.0200 <0.0200 1
Chromium 0.135 <0.100 <0.100 5
Lead 1.01 0.661 <0.400 5
Selenium <0.500 <0.500 <0.500 1
Silver <0.100 <0.100 <0.100 5

2,4,5-Trichlorophenol ND ND ND 400
2,3,6-Trichlorophenol ND ND ND 2
2,4-Dinitrotoluene ND ND ND 0.13
Cresols, Total ND ND ND 200
Hexachlorobenzene ND ND ND 0.13
Hexachlorobutadiene ND ND ND 0.5
Hexachloroethane ND ND ND 3
m,p-Cresol ND ND ND 200
Nitrobenzene ND ND ND 2
o-Cresol ND ND ND 200
Pentachlorophenol ND ND ND 100
Pyridine ND ND ND 5

1,1-Dichloroethene ND ND ND 0.7
1,2-Dichloroethane ND ND ND 0.5
1,4-Dichlorobenzene ND ND ND 7.5
2-Butanone ND ND ND 200
Benzene ND ND ND 0.5
Carbon tetrachloride ND ND ND 0.5
Chlorobenzene ND ND ND 100
Chloroform ND ND ND 6
Tetrachloroethene ND ND ND 0.7
Trichloroethene ND ND ND 0.5
Vinyl chloride ND ND ND 0.2

Mercury <0.00020 0.00007 J 0.00013 J 0.2

Aroclor 1016 ND ND ND 50000
Aroclor 1221 ND ND ND 50000
Aroclor 1232 ND ND ND 50000
Aroclor 1242 ND ND ND 50000
Aroclor 1248 ND ND ND 50000
Aroclor 1254 ND ND ND 50000
Aroclor 1260 17 J ND ND 50000
Polychlorinated Biphenyls (Total) 17 J ND ND 50000

TABLE 2-2
Waste Characterization Sample Results

ASTM D92 (ºF)

SW-846 1311, 3010A, 6010B, Metals in TCLP Extract by ICP (mg/L)

SW-846 1311, 5030, 8260B, Volatile Organic Compounds in TCLP Extract by GC/MS (mg/L)

SW-846 1311, 7470A in TCLP Extract (mg/L)

SW-846 3550B, 8082, Polychlorinated Biphenyls (PCBs) by GC/ECD (µg/Kg)

SW-846 1311, 3510C, 8270C, Semi-Volatiles in TCLP Extract by GC/MS (mg/L)
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Analyses

Load Line 2 
Paint 

Operations 
Area

Load Line 4 
Paint 

Operations 
Area

Potential 
Landfill Area

TCLP Limit or 
Other Criteria

Cyanide 0.28 J 0.26 J <0.49 NA

Extractable Organic Halogens (EOX) <100 147 <5.00 1000

Sulfide, Reactive <9.9 <9.9 <9.6 NA

pH (1:1) 7.25 6.16 7.56 2-12.5

Phenols 2.54 1.29 1.3 NA

Paint Filter Pass Pass Pass Pass

J - Analyte detected below reporting limits.

SW-846 9065 (mg/Kg)

SW-846 9095

SW-846 9010B, 9014 (mg/Kg)

SW-846 9023 (mg/Kg)

SW-846 9034 (Reactive) (mg/Kg)

SW-846 9045C
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TABLE 3-1
Potential Landfill Area Confirmation Sample Results

Sample ID Date Collected
Antimony 
(mg/kg) Comments

PLA-001-FS-0408-C 4/16/2008 0.47 J
PLA-002-FS-0408-C 4/16/2008 1.21
PLA-003-FS-0408-C 4/16/2008 1.1 
PLA-004-FS-0408-C 4/16/2008 41.7 
PLA-005-FS-0408-C 4/16/2008 0.97 
PLA-010-FS-0408-C 4/16/2008 0.85 Duplicate of PLA-010-FS-0408-C
PLA-006-FS-0408-C 4/16/2008 2.89 
PLA-007-FS-0408-C 4/16/2008 1.52 
PLA-008-FS-0408-C 4/16/2008 2.85 
PLA-009-FS-0408-C 4/16/2008 0.97 S
PLA-011-FS-0508-C 5/1/2008 0.56 S Collected after additional excavation

Notes:
Bold indicates sample result exceeded the removal goal of 31 mg/kg antimony.
J - Analyte detected below reporting limits.
S - Spike recovery outside accepted recovery limits.
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TABLE 3-2
Load Line 2 Confirmation Sample Results

Sample ID Date Collected
Antimony 
(mg/kg) Comments

LL2-001-FS-0408-C 4/30/2008 1.28
LL2-002-FS-0408-C 4/30/2008 11
LL2-003-FS-0408-C 4/30/2008 1.16
LL2-005-FS-0408-C 4/30/2008 1.06
LL2-006-FS-0408-C 4/30/2008 1.06
LL2-007-FS-0408-C 4/30/2008 5.37
LL2-015-FS-0408-C 4/30/2008 7.23 Duplicate of LL2-007-FS-0408-C
LL2-008-FS-0408-C 4/30/2008 2.22
LL2-009-FS-0408-C 4/30/2008 6.43
LL2-010-FS-0408-C 4/30/2008 9.72
LL2-011-FS-0408-C 4/30/2008 13.8
LL2-012-FS-0408-C 5/1/2008 1.97
LL2-013-FS-0408-C 5/1/2008 1.01 S
LL2-014-FS-0408-C 5/1/2008 1.11

Notes:
Bold indicates sample result exceeded the removal goal of 31 mg/kg antimony.
S - Spike recovery outside accepted recovery limits.
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TABLE 3-3
Load Line 4 Confirmation Sample Results

Sample ID Date Collected
Antimony 
(mg/kg) Comments

LL4-001-FS-0408-C 4/29/2008 19.4
LL4-002-FS-0408-C 4/29/2008 1.57
LL4-003-FS-0408-C 4/29/2008 25.7
LL4-005-FS-0408-C 4/29/2008 34.4
LL4-006-FS-0408-C 4/29/2008 18.5 S
LL4-007-FS-0408-C 4/29/2008 29.2
LL4-009-FS-0408-C 4/29/2008 34.5 Duplicate of LL4-007-FS-0408-C
LL4-008-FS-0408-C 4/29/2008 83.8
LL4-010-FS-0508-C 5/12/2008 1.02 Collected after additional excavation
LL4-011-FS-0508-C 5/12/2008 1.54 Collected after additional excavation
LL4-012-FS-0508-C 5/12/2008 13.7 S Collected after additional excavation

Notes:
Bold indicates sample result exceeded the removal goal of 31 mg/kg antimony.
J - Analyte detected below reporting limits.
S - Spike recovery outside accepted recovery limits.
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Analyses
Wastewater Storage 

Tank Sample

Aluminum 52.3 S
Arsenic 0.022 J
Barium 0.64
Beryllium 0.0022
Cadmium 0.0008 J
Calcium 52.4 S
Chromium 0.0579
Cobalt 0.0207
Copper 0.0608
Iron 56.8 S
Lead 0.171
Magnesium 18.3 S
Manganese 1.64
Nickel 0.048
Potassium 16.0 S
Selenium <0.0500
Silver <0.0100
Sodium 13.5 S
Thallium 0.034 J
Vanadium 0.102
Zinc 0.244

Antimony 0.0452 S

Mercury 0.00023

J - Analyte detected below reporting limits.
S - Spike Recovery outside accepted recovery limits.

Note: The wastewater sample was very turbid at the time of collection.

SW-846 3020A, Metals by GFAA (total) (mg/L)

SW-846 7470A (mg/L)

TABLE 3-4
Wastewater Characterization Sample Results

SW-846 3050B, 6010B, Metals by ICP (mg/L)
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TABLE 3-5
Verfication Sample Results

Sample ID Date Collected
Animony
(mg/kg)

PLA-VS-Main 10/8/2008 0.592 J
PLA-VS-Main E 10/8/2008 9.82
PLA-VS-Main W 10/8/2008 3.66
PLA-VS-Decon 10/8/2008 3.54 J
PLA-VS-TLA 10/8/2008 0.992 U

Sample ID Date Collected
Animony
(mg/kg)

LL2-VS-Decon 10/8/2008 0.888 U
LL2-VS-TLA 10/8/2008 0.830 J

Sample ID Date Collected
Animony
(mg/kg)

LL4-VS-Decon 10/8/2008 2.06

Notes:
J - Analyte detected below reporting limit
U - Analyte detected below detection limit

Potential Landfill Area

Load Line 2

Load Line 4

Page 1 of 1



 

 

 
 
 
 
 
 
 
 

FIGURES 







































 



 

 

 
 
 
 
 
 
 
 

APPENDIX A – ACTION MEMORANDUM  
 



 



  

FINAL 
ACTION MEMORANDAM 

 
for 

 
NON TIME CRITICAL REMOVAL ACTION 

OPERABLE UNIT 3 
 
 
 

FORMER NEBRASKA ORDNANCE PLANT 
 

MEAD, NEBRASKA 
 
 
 

 
 

US Army Corps 
of Engineers ® 

 
 
 
 
 
 
 
 

 
prepared by 

 
 

US ARMY CORPS OF ENGINEERS - KANSAS CITY DISTRICT 
KANSAS CITY, MISSOURI 

DECEMBER 2007 
 



Action Memorandum  Final 
Non Time-critical Removal Action  December 2007 
Operational Unit 3, Soil Removal 
Former Nebraska Ordnance Plant, Mead, Nebraska 

 i

TABLE OF CONTENTS 
 
 
 
List of Abbreviations and Acronyms ................................................................................. ii 
 
Section I – Purpose.............................................................................................................. 1 
 
Section II –Site Description ................................................................................................ 1 
 
Section III –Protection of Human Health and the Environment. ........................................ 4 
 
Section IV– Endangerment Determination ........................................................................ 5 
 
Section V –Discussion of Alternatives ............................................................................... 5 
 
Section VI Proposed Actions and Estimated Cost ............................................................. 6 
 
Section VII –Recommendation........................................................................................... 6 
 
Tables 
   Table 1:  Antimony-Specific Child Resident Scenario Hazard Index Calculation Result 
   Table 2:  Cost Estimate for Alternative 3 - Excavation and Off-Site Disposal 
 
Figures 
   Figure 1:  General Site Location Map 
   Figure 2:  Former Nebraska Ordnance Plant Site Map 
   Figure 3:  Load Line 2 Location Map 
   Figure 4:  Load Line 4 Location Map 
   Figure 5:  Load Line 2 Removal Area 
   Figure 6:  Load Line 4 Removal Area 
   Figure 7:  Potential Landfill Location Map 
   Figure 8:  Potential Landfill Removal Area. 
 
Attachment 
   Attachment 1:  Responsiveness Summary 
 
 



Action Memorandum  Final 
Non Time-critical Removal Action  December 2007 
Operational Unit 3, Soil Removal 
Former Nebraska Ordnance Plant, Mead, Nebraska 

 ii

LIST OF ABBREVIATIONS AND ACRONYMS 
 

 
ARDC  Agricultural Research and Development Center 
bgs  Below Ground Surface 
CERCLA  Comprehensive Environmental Response Compensation and Liability Act 
DERP  Defense Environmental Restoration Program  
DoD   Department of Defense 
EE/CA  Engineering Evaluation/Cost Analysis 
EPA  U.S. Environmental Protection Agency 
HI   Hazard Index 
mg/kg   milligram per kilogram 
NCP  National Oil and Hazardous Substances Pollution Contingency Plan 
NOP  Nebraska Ordnance Plant 
NPL  National Priorities List 
NRD  Lower Platte (North) Natural Resource District 
OU3   Operable Unit 3 
PRG   Preliminary Remediation Goal 
RAO   Removal Action Objective 
RCRA  Resources Conservation and Recovery Act 
RI   Remedial Investigation 
SARA  Superfund Amendments and Reauthorization Act 
Site   Former NOP 
USC   U.S. Code 
UNL University of Nebraska, Lincoln 
 



Action Memorandum  Final 
Non Time-critical Removal Action  December 2007 
Operational Unit 3, Soil Removal 
Former Nebraska Ordnance Plant, Mead, Nebraska   

 1

SECTION I 

PURPOSE 

1.0 Purpose and Basis 
This Action Memorandum presents the selected Non Time Critical Removal Action for the 
Former Nebraska Ordnance Plant (NOP or Site) Operable Unit 3 (OU3) Areas:  Load Line 2 
Paint Operations Area; Load Line 4 Paint Operations Area; and Potential Landfill Area.  The 
selected Removal Action is the excavation and off-site disposal of soils that have elevated 
concentrations of antimony. 

The selected Removal Action will be undertaken pursuant to Defense Environmental 
Restoration Program (DERP), 10 U.S. Code (USC) 2701 et. seq. and the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 
(SARA), 42 USC. 9601 et. seq., the National Oil and Hazardous Substances Contingency 
Plan (NCP). 

SECTION II 

SITE CONDITIONS AND BACKGROUND 

2.0 Site Description 
The Site was a Department of Defense (DoD)-owned, contractor-operated facility operated 
intermittently from October 1942 through 1956.  The Site is located in east central Saunders 
County, approximately one (1) mile south of Mead, Nebraska (see Figure 1:  General Site 
Location Map).  The principal operation at the Former NOP was loading bombs using four 
load lines (see Figure 2:  Former NOP Site Map).  This activity was conducted from October 
1942 through August 1945 with the lines undergoing periodic operational changes.  
Operations were terminated in 1945. 

In 1950, the Site was temporarily reactivated and produced an assortment of weapons for the 
Korean Conflict.  In 1956, the Site was placed on standby.  In 1959, the Former NOP was 
determined to be surplus and was transferred to the General Services Administration.  During 
the period of 1959 through 1971, much of the site was sold and resold, except a few areas 
which were retained for Government use.  Currently, the University of Nebraska, Lincoln 
(UNL), Agricultural Research and Development Center (ARDC), U.S. Army National Guard 
and Reserves, and various private interests own the land. 

2.1 Location 
The Site is approximately 17,258 acres and is located approximately one (1) mile south of 
Mead, Nebraska (see Figure 1).  It is six (6) miles east of Wahoo, two (2) miles east of Ithaca, 
four (4) miles north of Memphis, three (3) miles southwest of Yutan, three (3) miles west of 
Wann, and nine (9) miles northwest of Ashland.  The Site encompasses the western half of the 
Township 14 North, Range 9 East, and the eastern one-third of Township 14 North, Range 8 
East. 
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2.1.1 Load Line 2 and 4 Paint Operations Areas 
There are three former paint operations buildings at Load Lines 2 and at Load Line 4:  the 
Receiving and Painting Building, Paint Storage and Mixing Building, and South Paint Storage 
Building.  The Receiving and Painting Building is located south of the Inert Storage Building.  
The Paint Storage and Mixing Building is located west of the Receiving and Painting 
Building.  The South Paint Storage Building is located west of the Assembly, Pack, and 
Shipping Building.  See Figure 3, Load Line 2 Location Map and Figure 4, Load Line 4 
Location Map. 

2.1.1.1 Load Line 2 Paint Operations Area 
The elevated concentrations of antimony in the soils at Load Line 2 are located east of the 
Receiving and Painting Building.  The removal area is approximately 41.5 by 200 feet and has 
a depth of 1 foot.  The total anticipated volume of soil is 308 cubic yards.  See Figure 5, Load 
Line 2 Removal Area. 

2.1.1.2 Load Line 4 Paint Operations Area 
The elevated concentrations of antimony in the soil at Load Line 4 are located east of the 
Receiving and Painting Building.  The removal area is approximately 36 by 75 feet and has a 
depth of 1 foot.  The total anticipated volume of soil is 100 cubic yards.  See Figure 6, Load 
Line 4 Removal Area. 

2.1.2 Potential Landfill Area 
The Potential Landfill Area an untilled grassy area with no surface evidence of past disposal 
activities.  See Figure 7, Potential Landfill Location Map. 

The elevated antimony levels in the soils at the Potential Landfill Area are located in the 
central portion of the site.  The removal area is approximately 62 by 62 feet and has a depth of 
4 foot.  The total anticipated volume of soil is 563 cubic yards.  See Figure 8, Potential 
Landfill Removal Area. 

2.1.3 Environmental Investigation History 
OU3 was extensively investigated and reported on in the 1993 and 1997 Remedial 
Investigations (RI) and the 2000 RI Addendum Report.  Based on the findings and 
conclusions of the RIs, soil samples indicated elevated concentrations of antimony.  These 
elevated concentrations of antimony are limited to Load Line 2 & 4 Paint Operations Areas 
and the Potential Landfill Area.  The elevated concentrations of antimony at the Load Line 2 
& 4 Paint Operations Areas appear to be isolated occurrences with limited vertical and 
horizontal extent.  The elevated concentrations of antimony are in the 0 to 6 inch below 
ground surface (bgs) sampling interval at contiguous sampling locations along the east side of 
the Receiving and Painting Building at each Load Line.  See Figures 5 and 6. 

As detailed in the OU3 RI Reports and OU3 RI Addendum, the Potential Landfill Area soil 
samples indicate elevated concentrations of antimony in soil of limited vertical and horizontal 
extent.  The elevated concentrations of antimony are in the uppermost two feet bgs sampling 
interval at one sample location in the Potential Landfill Area.  See Figure 8. 
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2.1.4 Baseline Risk Assessment Summary 
An OU3 Baseline Risk Assessment was conducted to specifically address potential human 
health effects and ecological effects associated with the contaminated media.  The OU3 
Baseline Risk Assessment incorporated data collected as part of the 1993 and 1997 OU3 RIs 
and the 2000 OU3 RI Addendum sampling activities.  The Baseline Risk Assessment 
determined that antimony was the only potential contaminant of concern that may cause 
adverse non-cancer health effects.  Other potential contaminants of concern are not present in 
significant concentrations that would pose adverse non-cancer health effects. 

In the Human Health Risk Assessment, the scenarios evaluated in the Load Line Areas 
included residential (adult and child), trespasser/visitor (adult and juvenile), and on-site 
worker exposure to surface soil.  Scenarios evaluated at the Potential Landfill Area included 
residential (adult and child) and trespasser (adult and juvenile) exposure to surface soil and 
construction worker exposure to both surface and subsurface soils.  Potential health risks were 
evaluated quantitatively for ingestion and direct dermal contact for all receptors.  Potential 
excess cancer risks and non-carcinogenic hazards were estimated for exposure to site-related 
contaminants of potential concern using both a Reasonable Maximum Exposure and an 
Average Exposure approach. 

The non-carcinogenic cumulative Hazard Index (HI) exceeded the threshold target of one for 
the Reasonable Maximum Exposure child resident scenario at the Load Line 2 Paint 
Operations Area, the Load Line 4 Paint Operations Area, and at the Potential Landfill Area.  
HI greater than one indicates the potential for adverse health effects.  Antimony is the 
potential contaminant of concern contributing the majority of the potential hazard at each 
exposure area.  Soil ingestion was the exposure pathway contributing the majority of the 
hazard.  See Table 1:  Antimony-Specific Child Resident Scenario Hazardous Index 
Calculation Results. 

Potential excess cancer risks are within, or below, EPA risk range of 1 x 10-4 to 1 x 10-6 (i.e., 
1 in 10,000 to 1 in 1,000,000) for all scenarios and areas evaluated.  An evaluation of the 
potential health risks to children associated with exposure to lead was conducted for all areas 
of concern.  The results of this evaluation indicate that lead in Site soils is unlikely to pose a 
health hazard. 

The potential for protected species or their habitats to occur at the Site was assessed as part of 
the OU3 RI.  A qualified biologist walked all three exposure areas (Load Line 2, Load Line 4, 
and the Potential Landfill Area) to assess the suitability of the areas for threatened and 
endangered species habitat.  All areas have had past soil disturbances associated with their 
previous land-use.  Presently, these areas are fairly dry and consist of non-native grasses and 
forbs, which are periodically mowed.  There are also buildings and daily operational activities 
still associated with Load Line 2 and 4.  Due to the historical and present day land-uses and 
the present species composition of the three exposure areas, no suitable habitat for threatened 
and endangered species was observed at any of these areas. 

2.2 National Priorities List Status 
The Site is listed on the National Priorities List (NPL). 
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SECTION III 

3.0 Protection of Public Health and the Environment 
The OU3 Baseline Risk Assessment identified three areas where the soil ingestion pathway 
exceeded the HI of 1 for the resident child exposure scenario.  These areas:  Load Line 2 Paint 
Operations Area; Load Line 4 Paint Operations Area; and Potential Landfill Area are 
addressed in this Removal Action to prevent any potential or actual exposure from soil 
ingestion.  Removal of the elevated concentrations of antimony will reduce the HI values at 
each area and reduce antimony concentrations to acceptable risk based standards. 

SECTION IV 

4.0 Endangerment Determination 
Actual or threatened releases of hazardous substances from this site, if not addressed by 
implementing the Removal Action selected in the Action Memorandum, may present an 
imminent and substantial endangerment to public health, or welfare, or the environment. 

SECTION V 

REMOVAL ACTION OBJECTIVES/REMOVAL GOALS 

5.0 Removal Action Objective 
The Removal Action Objective (RAO) is to minimize the potential for ingestion of 
contaminated soils that are above risk based standards for antimony. 

5.1 Removal Goal  
The removal goal for antimony in soil is 31 milligram per kilogram (mg/kg).  This value 
corresponds to the values for the residential Region 9 Preliminary Remediation Goal (PRG), 
Region 6 Media-Specific Screening Level (MSSL), and Region 3 Risk-Based Concentration 
(RBC), which are all based on protection of a child resident as the most sensitive receptor.  

SECTION VI 

PROPOSED ALTERNATIVES 

6.1 Discussion of Alternatives: 
Four alternatives for OU3 were developed in a 2000 Feasibility Study that were subsequently 
incorporated in a 2007 Engineering Evaluation/Cost Analysis (EE/CA) Addendum.  The 
alternatives and their basic concepts are summarized below. 

Alternative 1 – No Action:  The No Action alternative consists only of environmental 
monitoring of the contaminated soil.  This alternative is required by the NCP, in accordance 
with CERCLA, to provide a baseline for comparison with the other alternatives.  Estimated 
cost of Alternative 1 is $231,000. 

Alternative 2 – Capping:  This alternative consists of installing a barrier (cap) over the 
contaminated soils.  The cap, which can be constructed of asphalt, concrete, or clay, or an 
engineered material (geosynthetics) will prevent human contact with the contaminated soils.  
Institutional controls such as land use restrictions may be appropriate for Alternative 2.  
Estimated cost of Alternative 2 is $322,000. 



Action Memorandum  Final 
Non Time-critical Removal Action  December 2007 
Operational Unit 3, Soil Removal 
Former Nebraska Ordnance Plant, Mead, Nebraska   

 5

Alternative 3 – Excavation and Off-Site Disposal:  This alternative consists of excavation of 
the contaminated soils and transportation of the soils to a permitted landfill.  It is assumed that 
the excavated soil can be characterized as non-hazardous and will be disposed at an 
appropriate facility.  Estimated cost of Alternative 3 is $440,000. 

Alternative 4 – Capping at Load Lines 2 and 4 Paint Operations Areas and Excavation and 
Off-Site Disposal at the Potential Landfill Area:  At the Load Line 2 Paint Operations Area 
the location of the preliminary soil remediation area is between the receiving and painting 
building and a driveway.  At the Load Line 4 Paint Operations Area the location of the 
preliminary soil remediation area is adjacent to the receiving and painting building and a 
concrete pad.  Capping will consist of installing a low permeability or an impermeable barrier 
(cap) over the contaminated soils at the Load Lines 2 and 4 removal areas with periodic 
inspection of the cap.  The cap, which can be constructed of asphalt, concrete, clay or similar 
engineered materials (geosynthestics) will prevent human contact with the contaminated soils.  
Use restrictions may be appropriate for Alternative 4.  At the Potential Landfill Area, there are 
no buildings or roadways near to the preliminary soil removal area.  At this location, the 
remedial alternative consists of excavating the contaminated soils and transporting it to a 
permitted landfill without treatment.  Estimated cost for Alternative 4 is $439,000. 

SECTION VII 

SELECTED ACTIONS AND ESTIMATED COSTS 

7.1 Selected Alternative: 
Alternative 3 – Excavation and Off Site Disposal is selected as the Removal Action based 
upon the evaluation of the screening alternatives as presented in the Feasibility Study and the 
EE/CA Addendum.  Alternative 3 – Excavation and Off Site Disposal addresses the elevated 
concentrations of antimony in the soils at all three exposure areas (Load Line 2, Load Line 4, 
and Potential Landfill) by excavating the soils to concentrations which are below the EPA 
Region IX PRG for antimony.  It is anticipated that the volume of the excavated soil will be 
308, 100, and 563 cubic yards at Load Line 2, Load Line 4, and the Potential Landfill Areas 
respectively (see Figures 5, 6, and 8).  Confirmatory sampling will be undertaken to verify 
that the RAOs have been achieved.  It is assumed that the soils with elevated concentrations 
of antimony can be characterized as non-hazardous and will be disposed of at the appropriate 
facility. 

The EE/CA was released as an Addendum to the Former NOP OU3 Feasibility Study.  These 
documents were made available to the public starting on February 22, 2007.  A Public 
Meeting was held on March 5, 2007 that included a presentation of the EE/CA process and 
the preferred Alternative 3 Removal Action.  Public concerns were recorded at the meeting.  
Attachment 1 (Non-Time Critical Removal Action Responsiveness Summary) is a summary 
of the public comments and the DoD responses. 

The EE/CA was made available to the public at the Mead Public Library and the project web 
site (http://www.nwk.usace.army.mil/projects/mead/projectindex.html).  The initial public 
comment period lasted from February 23 through March 22, 2007.  Due to the non-
availability of portions of planning documents for this OU3 Removal Action on the project 
web site, a 30 day extension to the public comment period was provided.  Overall, no formal 
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written comments were received.  Comments were generated at the March 5, 2007 public 
meeting.  These comments are summarized and addressed in Attachment 1.  A copy of the 
transcript of the public meeting may be found at the above mentioned project web site. 

Alternative 3 is the selected alternative as it successfully addresses all of the screening 
criteria: 

• Overall protection of human health and the environment 
• Compliance with Applicable or Relevant and Appropriate Requirements 
• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume 
• Short-term effectiveness 
• Implementability, and  
• Cost 

7.2 Elements of Selected Alternative: 
The selected action for this Removal Action will include the following: 

• Excavate soils with antimony greater than 31 mg/kg; 
• Sample to verify the Removal Goal has been met; 
• Dispose of the excavated soils at a permitted, off-site facility as approved by EPA; and 
• Restore the removal areas with backfill, grade, and seed. 

7.3 Estimated Costs:  
The estimated cost for completion of Alternative 3 is $440,000.  Table 2, Cost Estimate for 
Alternative 3 – Excavation and Off-Site Disposal, provides a detailed description of the 
estimated costs for the Removal Action. 

7.4 Contribution to Remedial Performance 
The Removal Action selected will, to the extent practicable, contribute to the efficient 
performance of any long term remedial action by reducing the overall site risk by eliminating 
the potential for exposure to soils with elevated concentrations of antimony above the EPA 
Region IX PRG of 31 mg/kg. 
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Table 1  

 
TABLE 1 

Antimony-Specific Child Resident Scenario Hazardous Index Calculation Results 
Former Nebraska Ordnance Plant, Mead, Nebraska 

 

OU3 
Exposure 

Area 

Depth 
Below 
Ground 
Surface 
(feet) 

No. of 
Samples 

Concentration 
Range for 
Antimony 
(mg/kg) 

Reasonable 
Maximum 
Exposure 

Point 
Concentrations 
for Antimony 

(mg/kg) 

Antimony 
Hazard 
Index 

Total 
Hazard 
Index 

Load Line 
2 Paint 
Operations 
Area 

0 – 0.5 22 0.6 – 37.4 37.4 1.5 2.0 

Load Line 
2 Paint 
Operations 
Area 

0 – 0.5 18 0.71 – 171 106 4.1 4.2 

Potential 
Landfill 
Area 

0 – 2 16 0.5 – 81.8 46 2.0 2.4 
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ATTACHMENT 1 

 
NON-TIME CRITICAL REMOVAL ACTION 

RESPONSIVENESS SUMMARY 
OPERABLE UNIT 3 

Former Nebraska Ordnance Plant 
The EE/CA was released as an Addendum to the Former NOP OU3 Feasibility Report.  A 
Public Meeting was held on March 5, 2007 that included a presentation of the EE/CA process 
and the preferred Alternative 3 Removal Action.  Public concerns were recorded at the 
meeting.  This Attachment is a summary of the public comments and the DoD responses. 

The EE/CA was made available to the public at the Mead Public Library and the project web 
site (http://www.nwk.usace.army.mil/projects/mead/projectindex.html).  The public comment 
period lasted from February 23 through March 22, 2007.  No comments were received. 

Public comments and questions from the Public Meeting held on March 5, 2007 were grouped 
and summarized into ten general questions.  The Army received no comments via mail during 
the public comment period. 
 
1. What was the extent of sampling done around and under the reservoir? 

During the 1999 Field Event for the Remedial Investigation Addendum Report 
released in February 2000, soil samples were collected along the eastern edge of the 
Potential Landfill and Proving Grounds (i.e. the western shore of the Lower Platte 
(North) Natural Resource District [NRD] Reservoir).  Sampling was conducted 
approximately within 50 feet of the shoreline at 50 foot intervals along the shoreline 
adjacent to the Potential Landfill and Proving Ground.   

Additionally, during a 1999 drawdown of the NRD Reservoir, sediment sampling was 
completed within the lakebed.  Two samples were collected in the sediments of the 
reservoir directly east of both the Potential Landfill and Proving Ground.  An 
additional 3 sediment samples were collected around the shoreline. 

2. Past risk questions that were previously raised during public meetings and associated with 
the reservoir should be included in this project. 

As the commenter was informed during the public meeting, this comment did not 
contain a specific issue related to this Removal Action.  In February 2000 a Baseline 
Risk Assessment for Operational Unit 3 was issued to address the current risk status 
at the Site.  This Action Memorandum addresses the antimony in soil removal.  

3. Explain discrepancies in the date of the report and included tables that are missing on the 
internet site.  The public requested additional time to review the corrected document.   
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The comment period was extended 30 days to accommodate the public’s request.  The 
materials were updated on the internet site.  The Final Baseline Risk Assessment for 
Operational Unit 3 is dated February 2000.  There appears to be some discrepancies 
in the date found at the bottom of some tables.  Tables are generated for various drafts 
of the report.  The date on the table reflects the last date it was updated.  Updates are 
typically generated based on comments from the public and environmental regulators. 

4. How was the final extent of contamination for antimony determined in all areas?  How 
were sampling intervals and depths determined?  How did the Army decide on the antimony 
cleanup level of 31 parts per million? 

The removal goal of 31 parts per million is based upon the U. S. Environmental 
Protection Agency’s Region III, VI, and IX screening levels for antimony which are 
protective of the residential child as the most sensitive receptor.  The estimated extent 
of the excavation (width and depth) is based on soil data where the antimony risk is 
reduced to acceptable levels.  The estimated extent of the excavation is also based on 
physical features such as buildings and roads.  Confirmation sampling is part of the 
field work that will be done as part of the removal action. 

5. Clarify the Risk Assessment timeline and guidance used.  Explain the derivation and use 
of the Hazard Index risk number. 

The method for calculating a Hazard Index for antimony has changed since the BLRA 
was finalized.  Under RAGS Part E (2004) which addresses dermal risk assessment, 
skin absorption of metals is no longer assumed without metal-specific data and the 
soil adherence to skin for the child resident is reduced to 1/5th of the level used in the 
BLRA.  The 31 mg/kg antimony cleanup level conforms with the exposure and toxicity 
factors that would be used in a risk assessment if the BLRA were being done today.  
This value is not only presented in the 2004 Region 9 PRGs, but is also the number 
currently presented in the Region III Risk-Based Concentration Table (October, 2007) 
and the Region 6 Media-Specific Screening Levels (December, 2007). 

6. How is contaminated soil treated before disposal?  What are the approximate costs and 
how will they compare to the cost estimates in the Feasibility Study? 

There is no requirement to treat this soil before disposal.  The costs as stated in 
Feasibility Study represent the approximate costs for this Removal Action.   

7. How will the Army make a hazardous waste determination of the contaminated soil prior 
to disposal? 

This soil is not considered hazardous waste, however; the Army will follow all 
applicable Resource Conservation and Recovery Act criteria to determine 
classification of waste prior to disposal. 
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8. Explain why land use controls and deed restrictions have not been implemented. How will 
land use controls be put in place for this operable unit? 

Land use controls or deed restrictions are not appropriate for this Removal Action at 
the Load Line 2 Paint Operations Area, the Load Line 4 Paint Operations Area, and 
the Potential Landfill Area.  The selected Removal Action will results in no hazardous 
substance above the removal goals following soil excavation and disposal. 

9. Why does the current description of OU3 as the “catch-all” unit differ from the 
description in the Federal Facilities Agreement (FFA)?  Has the FFA ever been updated?   

The FFA has not been updated.  The FFA parties have agreed that the most efficient 
manner to address the remaining issues at the Site is to include them in the final 
Operable Unit 3. 

10. Why do the Hazard Index risk numbers change between the Draft and Draft Final 
Feasibility Study Reports? 

In the period between the issuance of the Draft and Draft Final Feasibility Study 
Reports, the analytical results used to calculate the Hazard Index were deemed to be 
of questionable data quality based on one estimated value for antimony.  Therefore, 
that result was removed from the calculations and the Hazard Index was revised.  The 
Hazard Index in the Draft and Draft Final Feasibility Study Report both exceeded the 
standard of 1.0 which indicates the potential for adverse health effects.  Despite the 
change in the Hazard Index values the overall extent (length, width, and depth) and 
removal goal of the removal action were not changed as a result of the change in the 
risk estimate. 





 

 

 
 
 
 
 
 
 
 

APPENDIX B – BUTLER COUNTY LANDFILL SPECIAL WASTE 
DISPOSAL REQUESTS AND APPROVALS 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LOAD LINE 2 AND LOAD LINE 4 
SPECIAL WASTE DISPOSAL REQUEST 



 





































 



 
 
 
 
 
 
 
 
 
 
 
 
 

POTENTIAL LANDFILL AREA 
SPECIAL WASTE DISPOSAL REQUEST 



 



















 
 
 
 
 
 
 
 
 
 
 
 
 

TRANSITE TILES AND ASSOCIATED SOIL 
SPECIAL WASTE DISPOSAL REQUEST 



 









 





 















 
 
 
 
 
 
 
 
 
 
 
 
 

SPECIAL WASTE DISPOSAL APPROVALS 



 











 

 

 
 
 
 
 
 
 
 

APPENDIX C – BACKFILL/TOPSOIL ANALYTICAL AND 
GEOTECHNICAL RESULTS 

 



 



Analyses Result

NDEQ VCP 
Residential 
RG (2006)

EPA Region 6 
Residential 

MSSL (2008)

Former NOP 
Background 

Screening Level   
(URS 2000)

Aluminum 16400 19000 77000 33900
Antimony <4.72 7.8 31 -
Arsenic 4.57 0.39 0.39 13.5
Barium 287 1400 16000 440
Beryllium 0.84 3.9 160 1.52
Cadmium 0.54 9.3 39 0.4
Calcium 11600 - - 6090
Chromium 18.2 34 210 37
Cobalt 9.15 370 900 17.2
Copper 12.6 780 2900 33.9
Iron 21400 5900 55000 36300
Lead 12.5 400 400 29
Magnesium 8180 - - 6700
Manganese 197 460 3500 1080
Nickel 22.2 390 1600 39.3
Potassium 2890 - - 5480
Selenium 2.7 98 390 1.32
Silver <0.94 98 390 -
Sodium 184 B - - -
Thallium 5.23 1.3 5.5 0.86
Vanadium 35.7 180 390 72.5
Zinc 62.4 5900 23000 120

Antimony 0.48 7.8 31 -

Mercury 0.03 5.9 23 -

All Nondetect - -

All Nondetect - -

All Nondetect - -

All Nondetect - -

Notes: The only detected constituents in the proposed backfill soil were metals, which indicates that the soil 
is from an unimpacted source.  While arsenic exceeded its RG and MSSL, it was detected at a concentration 
well below the background screening value for the former NOP.  Thallium and iron also each exceeded their 
RG but were below their MSSLs, and iron was below the background screening value for the former NOP.

SW-846 7471A (mg/Kg)

SW-846 3550B, 8081A, Chlorinated Pesticides by GC/ECD (µg/Kg)

EPA 2008 - United States Environmental Protection Agency, Region 6, Human Health Medium-Specific Screening Levels , 
March.

SW-846 3550B, 8082, Polychlorinated Biphenyls (PCBs) by GC/ECD (µg/Kg)

SW-846 3550B, 8270C, Semi-Volatile Organic Compounds by GC/MS (mg/Kg)

SW-846 5030, 8260B, Volatile Organic Compounds by GC/MS (µg/Kg)

URS 2000 - URS Greiner Woodward Clyde, Revised Baseline Risk Assessment , February.
NDEQ 2006 - Nebraska Department of Environmental Quality, Nebraska Voluntary Cleanup Guidance , August 2006.

Table C-1
Backfill Soil Sample Analytical Results Summary

SW-846 3050B, 6010B, Metals by ICP (mg/Kg)

SW-846 3050B, Metals by GFAA (total) (mg/Kg)



 









































 











 

 

 
 
 
 
 
 
 
 

APPENDIX D – CERCLA OFF-SITE RULE DOCUMENTATION 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPLICATION FOR APPROVAL TO RECEIVE CERCLA OFF SITE 
WASTE AT A SOLID WASTE DISPOSAL FACILITY



 



 DEPARTMENT OF THE ARMY 
KANSAS CITY DISTRICT, CORPS OF ENGINEERS 

700 FEDERAL BUILDING 
KANSAS CITY, MISSOURI 64106-2896 

  
REPLY TO  

        ATTENTION OF:  February 28, 2008 
 
Programs and Project Management 
Environmental Programs Branch 
 
 
Mr. Ed Southwick 
Nebraska Department of Environmental Quality 
P.O. Box 98922 
Lincoln, Nebraska  68509-8922 
 
Dear Mr. Southwick, 
 

Enclosed is an Application for Approval to Receive CERCLA Off-Site Waste at a Solid 
Waste Disposal Facility.  The waste to be disposed is approximately 1000 cubic yards of non-
hazardous antimony-contaminated soils from the following three Operable Unit 3 (OU3) sites at 
the former Nebraska Ordnance Plant (NOP) located in Mead, Nebraska:  Load Line 2 Paint 
Operations Area, Load Line 4 Paint Operations Area, and the Potential Landfill Area.  The 
proposed disposal facility is the Butler County Landfill located near David City, Nebraska. 

 
Waste characterization data for the Load Line 2 and Load Line 4 Paint Operations areas are 

attached for your information.  Waste characterization at the Potential Landfill Area will take 
place at the start of excavation activities when a qualified Unexploded Ordnance expert can 
oversee the sampling.  However, antimony-contaminated soils from the Potential Landfill Area 
should be very similar to those from the other two areas based on data from the previous 
Remedial Investigation. 

 
Soil results from the Load Line 2 and Load Line 4 Paint Operations areas were below all 

hazardous characteristic criteria and therefore are non-hazardous.  Subsequently, disposal of the 
soil as a special waste was requested at the Butler County Landfill.  A copy of the landfill 
approval is also attached.  Excavation and disposal of the soil are anticipated to take place in late 
March or early April 2008. 

 
We, our subcontractor Kingston Environmental Services, and the Butler County Landfill, are 

all aware that since we will be transporting more than 100 cubic yards of CERCLA waste to the 
landfill within a 10 day period that a public comment period will be required.  This has been 
agreed to by all parties. 

 
A copy of this letter is being forwarded to Mr. Scott Marquess, EPA Region VII, Superfund 

Division, Federal Facilities Emphasis Branch, 901 N. 5th Street in Kansas City, Kansas. 
 



  
 

2 

Please contact Mr. Kurt Baer at 816-389-3922 or kurt.h.baer@usace.army.mil with any 
questions on this matter. 
 

Sincerely, 
 
 
 

H. Garth Anderson, P.E. 
Project Manager 

 
Enclosures 
 



Analyses

Load Line 2 

Paint 

Operations 

Area

Load Line 4 

Paint 

Operations 

Area

TCLP Limit or 

Other Criteria

Ignitability, Open Cup >200 >200 NA

Arsenic <0.25 <0.250 5

Barium 1.41 0.576 100

Cadmium 0.03 <0.0200 1

Chromium 0.135 <0.100 5

Lead 1.01 0.661 5

Selenium <0.500 <0.500 1

Silver <0.100 <0.100 5

2,4,5-Trichlorophenol ND ND 400

2,3,6-Trichlorophenol ND ND 2

2,4-Dinitrotoluene ND ND 0.13

Cresols, Total ND ND 200

Hexachlorobenzene ND ND 0.13

Hexachlorobutadiene ND ND 0.5

Hexachloroethane ND ND 3

m,p-Cresol ND ND 200

Nitrobenzene ND ND 2

o-Cresol ND ND 200

Pentachlorophenol ND ND 100

Pyridine ND ND 5

1,1-Dichloroethene ND ND 0.7

1,2-Dichloroethane ND ND 0.5

1,4-Dichlorobenzene ND ND 7.5

2-Butanone ND ND 200

Benzene ND ND 0.5

Carbon tetrachloride ND ND 0.5

Chlorobenzene ND ND 100

Chloroform ND ND 6

Tetrachloroethene ND ND 0.7

Trichloroethene ND ND 0.5

Vinyl chloride ND ND 0.2

Mercury <0.00020 0.00007 J 0.2

Aroclor 1016 ND ND 50000

Aroclor 1221 ND ND 50000

Aroclor 1232 ND ND 50000

Aroclor 1242 ND ND 50000

Aroclor 1248 ND ND 50000

Aroclor 1254 ND ND 50000

Aroclor 1260 17 J ND 50000

Polychlorinated Biphenyls (Total) 17 J ND 50000

SW-846 1311, 3510C, 8270C, Semi-Volatiles in TCLP Extract by GC/MS (mg/L)

TABLE 1-1

Results for Waste Characterization Samples

Former NOP OU3, Mead, Nebraska

ASTM D92 (ºF)

SW-846 1311, 3010A, 6010B, Metals in TCLP Extract by ICP (mg/L)

SW-846 1311, 5030, 8260B, Volatile Organic Compounds in TCLP Extract by GC/MS (mg/L)

SW-846 1311, 7470A in TCLP Extract (mg/L)

SW-846 3550B, 8082, Polychlorinated Biphenyls (PCBs) by GC/ECD (µg/Kg)
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Analyses

Load Line 2 

Paint 

Operations 

Area

Load Line 4 

Paint 

Operations 

Area

TCLP Limit or 

Other Criteria

Cyanide 0.28 J 0.26 J NA

Extractable Organic Halogens (EOX) <100 147 1000

Sulfide, Reactive <9.9 <9.9 NA

pH (1:1) 7.25 6.16 2-12.5

Phenols 2.54 1.29 NA

Paint Filter Pass Pass Pass

SW-846 9065 (mg/Kg)

SW-846 9095

SW-846 9010B, 9014 (mg/Kg)

SW-846 9023 (mg/Kg)

SW-846 9034 (Reactive) (mg/Kg)

SW-846 9045C
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Application for Approval to Receive 
CERCLA Off Site Waste at 

a Solid Waste Disposal Facility 
 

Date:  February 12, 2008 
 
Name of Receiving Facility:  Butler County Landfill 
 
Location of Receiving Facility:  3588 R Road, David City, NE  68632 
 
Mailing Address:  3588 R Road, David City, NE  68632 
 
Responsible Office (Name and title):  Kelly Danielson, District Manager 
 
Telephone Number / Email:  (402) 367-4669 
      kellyd@wcnx.org 
 
State Permit Number:  NE0202967 
 
1. Description of material to be received (origin of the material, amount in tons or 

cubic yards, physical form, potential hazardous constituent and concentrations, 
time frame for receipt of material): 

 
a. Origin:  Remediation waste soil from the following three areas at the former 

Nebraska Ordnance Plant, Saunders County, Mead, Nebraska:  Load Line 2 Paint 
Operations Area, Load Line 4 Paint Operations Area, and the Potential Landfill 
Area North of the Proving Grounds.  Soil is being removed due to elevated levels 
of antimony. 

 
b. Amount:  Approximately 1000 cubic yards total as follows: 

-310 cubic yards from Load Line 2 Paint Operations Area 
-100 cubic yards from Load Line 4 Pain Operations Area 
-570 cubic yards from Potential Landfill Area 

 
c. Physical form:  Solid 
 
d. Potential hazardous constituent(s):  The soil contains elevated (non-hazardous) 

levels of antimony and residual amounts of other chemicals below levels of 
human health concern. 

 
e. Concentration of the potential hazardous constituent(s):  Concentrations of all 

chemicals, including antimony, are non-hazardous.  Material with concentrations 
exceeding hazardous levels will not be disposed of at the Subtitle D landfill. 

 
f. Timeframe for receipt of material:  Disposal will occur over approximately 3 

weeks, anticipated to start in late March or April 2008. 



 
 

2. Description of location where all the material will be placed (cells or units to 
receive material, approximate location on map of site):  Cells 7 & 8. See attached 
map. 

 
3. Special handling techniques proposed to be used:  Waste will be shipped in 

properly covered/tarped tractor trailers.  Deposition boundaries will be recorded in the 
site daily operational records.   

 
4. Notification of local officials (who and when):  Donna Pentecost of Waste 

Connections, Inc. (landfill owner) was contacted December 12, 2007 by Kingston 
Environmental Services and provided with analytical results for the Load Line 2 Paint 
Operations Area and Load Line 4 Paint Operations Area soils.  On December 13, 
2007 Ms. Pentecost sent approval for disposal of these soils at the Butler County 
Landfill.   

 
On February 4, 2008, Donna Pentecost was re-contacted by Kingston Environmental 
Services to confirm that the Butler County Landfill would accept these soils while 
subject to the CERCLA Off-Site Rule.  Ms. Pentecost responded on February 5, 
2008, stating she had spoken with Kelly Danielson at the Butler County Landfill and 
the landfill would accept the soils.   

 
Waste characterization analysis of soils at the Potential Landfill Area will occur 
during site mobilization in late March or April 2008, and specific landfill approval for 
those soils will occur at that time.  However, it is anticipated that Potential Landfill 
Area remediation soils data results will be similar to those from the other two areas. 

 
 
Date of State Solid Waste Agency Review: 
 
5. Date of last compliance evaluation: 
 
6. Identification of unresolved environmental non-compliance issues (type and date 

of issue): 
 
7. Status of any enforcement actions (permit violations, compliance orders, NOV’s, 

criminal violations, etc) against the facility (type of issue and date of resolution 
or status): 

 
8. Date of last comprehensive evaluation of ground water monitoring (is the site 

leaking or in any phase of assessment?): 
 
9. Evaluation of the facility liner or leachate collection system requirements and 

the potential impact by the proposed waste: 
 



 
EPA Determination of the acceptability of the proposed waste for disposal in the 
applying facility: 

 
Acceptable  Unacceptable 

 
Certification (signature of responsible EPA official and date): 
 
Signature______________________________________ 
Date_________________________ 



 







 
 
 
 
 
 
 
 
 
 
 
 
 

PUBLIC NOTICE 



 



NDEQ News 
For more information, contact  

NDEQ's Public Information Office, (402) 471-4223 or (402) 471-4243 

 
                    s  o   it  t   D s d  B  o n  f lWaste from Mead Site to Be Disposed at Butler County Landfill 

 
March 14 -- The Nebraska Department of Environmental Quality (NDEQ) is notifying officials in 
Butler County that a significant amount of waste is intended to be transported from the former 
Nebraska Ordnance Plant in Mead for disposal at the Butler County landfill in early April.  
 
Over 1,000 tons of remediation waste soil is scheduled to be sent to the landfill. The soil is 
being removed from the site because it contains elevated levels of antimony. The Army Corps 
of Engineers has tested this waste soil and determined that it is non-hazardous and suitable for 
landfill disposal. NDEQ has reviewed their results and agrees with their findings. 
 
Typically when quantities greater than 100 tons of waste are intended to be shipped for 
disposal from a Superfund site, NDEQ first coordinates notification and authorization with the 
EPA, and then notifies local officials of the planned disposal. 
 
For more information about the disposal plans, refer to the “Application for Approval to Receive 
CERCLA Off Site Waste at a Solid Waste Disposal Facility” below. Also attached is a letter 
from the Army Corps of Engineers that describes their waste characterization process and 
findings 
 
 

 
 
. 
. 

 
Nebraska Department of Environmental Quality 

1200 "N" Street, Suite 400 
P.O. Box 98922 

Lincoln, Nebraska 68509 
(402) 471-2186 

 

Application for Approval to Receive CERCLA 
Off Site Waste at a Solid Waste Disposal 

Facility 

 

Waste Characterization from the U.S. Army 
Corps of Engineers 

 

www.DEQ.state.NE.US Home Page Security, Privacy & Accessibility Policy Nebraska.gov 

Page 1 of 1Waste from Mead Site to Be Disposed at Butler County Landfill, Revised 03/17/2008

3/24/2008http://www.deq.state.ne.us/press.nsf/3d9b9e1b54b37325862572750073d485/ac41b90179e...



 



 
 
 
 
 
 
 
 
 
 
 
 
 

SIGNED CERCLA OFF SITE WASTE DISPOSAL APPROVAL 



 

















 



 

 

 
 
 
 
 
 
 
 

APPENDIX E – MEC PROBABILITY ASSESSMENT 
 
 
 
 
 



 



 

 
  REPLY TO  
  ATTENTION OF 

 
DEPARTMENT OF THE ARMY 

CORPS OF ENGINEERS, KANSAS CITY DISTRICT 
700 FEDERAL BUILDING 

601 E 12TH STREET 
KANSAS CITY, MO  64106-2896 

 
CENWK PM-E               27 March 2008 
 
 
MEMORANDUM FOR Commander, CENWK 
 
SUBJECT:  Probability Assessment for Encountering Munitions and Explosives  of 
Concern (MEC) at the Potential Landfill Site located at the Former Nebraska Ordnance 
Plant (NOP) in Mead, Nebraska 
 
 
1. References: 
 
 a. EP 75-1-2, Unexploded Ordnance (UXO) Support during Hazardous, Toxic, and 
Radioactive Waste (HTRW) and Construction Activities, November 2000. 
 
 b. Revised Chapter 12, DOD 6055.9-STD, Ammunition and Explosives Safety 
Standards, October 2004. 
  
2. In accordance with reference 1(a) and (b), the Potential Landfill Site at the Former 
NOP has been assessed for the probability of encountering conventional MEC during 
upcoming work activities to excavate antimony contaminated soil.  The assessment result 
is "Low" probability of encountering MEC for this construction activity.  As a result, the 
work can be accomplished without an Explosive Siting Plan or an Explosive Safety 
Submission. 
 
3. There have been no MEC discoveries within the specific area of this construction 
activity in past history.  The Potential Landfill Site will have two qualified Unexploded 
Ordnance (UXO) personnel on-site during construction activities to ensure the safety of 
persons conducting the work.  This is beyond the requirements of reference 1(b), which 
requires qualified UXO personnel be available “on-call”. 
 
4. In accordance with references, the current Safety and Health Plan includes 
contingency plans providing for a safe and expeditious response in the event MEC is 
encountered.  If MEC is encountered during construction activities, construction activities 
will be stopped.  The Field Supervisor will be notified and the USACE Project Manager 
will be contacted to coordinate the Explosive Ordnance Disposal response.  The site will 
be re-assessed to determine the probability of encountering MEC during subsequent 
activities. 

 



 
5. If the Potential Landfill Site should become reclassified with “Moderate to High" 
probability of encountering MEC, an Explosive Safety Submission will be prepared and 
submitted through USACE, CEHNC-EM-CX-MM, to USATCES, and to DDESB for 
review and approval, for conducting a removal action for the construction footprint. 
 
6. The point of contact for this action is Garth Anderson, Project Manager, at 816-389-
3255. 
 
 
 
 
 

H. GARTH ANDERSON, P.E. 
Project Manager 

 
cf: 
Project file 
 

 



 

 

 
 
 
 
 
 
 
 

APPENDIX F – PHOTOGRAPHIC LOGS 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

POTENTIAL LANDFILL AREA 
PHOTOGRAPHIC LOG 



 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
 

Non-Time Critical Removal Action for Operable Unit #3  

Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 

Site Location: Potential Landfill Area 

 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
11/08/2007 
1153 
North 
Potential 
Landfill Area 
during Initial 
Site Visit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/15/2008 
0839 
East 
Installation of 
silt fence. 

 

 
 

 

 
 

 

 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
 

Non-Time Critical Removal Action for Operable Unit #3  

Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 

Site Location: Potential Landfill Area 

 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
0912 
East 
Collecting 
waste 
characterization 
sample at 
former sample 
location PL001 
with PIKA 
representatives 
(to right) 
observing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
0914 
North 
Eastern edge of 
excavation is 
marked (in 
pink).  Silt 
fence is visible 
in the 
background. 
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Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
0952 
Northwest 
Beginning 
excavation at 
northeast 
corner. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
0955 
Southeast 
Beginning 
excavation at 
northeast 
corner. 

 

 
 

 

 
 

 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 
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Former Nebraska Ordnance Plant, Mead, Nebraska 
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Site Location: Potential Landfill Area 

 
 
 
 
 
 
 
 
 
 
Photographer: 
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Photographer: 
Date: 
Time: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
1021 
Southeast 
PIKA 
representatives 
examining 
initial 
excavation for 
UXO hazards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
1023 
N/A 
PIKA 
representative 
holding piece 
of ceramic plate 
found in the 
excavation. 
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Photographer: 
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Direction: 
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Photographer: 
Date: 
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Direction: 
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Brad Teaford 
04/15/2008 
1037 
East 
Looking along 
north edge of 
excavation, 
while 
excavating 
Potential 
Landfill Area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/15/2008 
1350 
North 
Stockpile area 
located south of 
the excavation 
at the Potential 
Landfill Area. 
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Brad Teaford 
04/15/2008 
1359 
West 
Looking along 
north edge of 
excavation 
from northeast 
corner.  
Excavation is to 
4 feet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/15/2008 
1539 
South 
Looking along 
east side of 
excavation.   
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Brad Teaford 
054/15/2008 
1613 
North 
Looking along 
east side of 
stockpile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/15/2008 
1708 
N/A 
Excavator 
bucket pulled 
up load of soil 
and transite 
tiles (visible 
near teeth). 
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Photographer: 
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Brandon Nolan 
04/15/2008 
1714 
N/A 
Looking down 
into excavation 
at scrap metal 
and other debris 
within 
excavation on 
south wall  - 
east end, which 
will be 
excavated 
further. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/15/2008 
1715 
South 
Looking at area 
within 
excavation 
where transite 
tiles were 
discovered.  
Other debris is 
also visible. 
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Brad Teaford 
04/15/2008 
1812 
South 
Looking from 
northeast corner 
of excavation 
along east side 
of excavation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
04/16/2008 
0833 
Northeast 
Decontamin-
ation pad setup.  
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Brad Teaford 
04/16/2008 
1018 
East 
Sampling 
station setup. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/16/2008 
1019 
Northeast 
Pile of soil 
containing 
transite tiles is 
shown in left 
center.  Burn 
pit area is 
shown in low 
center. 
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Photographer: 
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Brad Teaford 
04/16/2008 
1122 
Southeast 
In process of 
removing soil 
with transite 
tiles and 
stockpiling it 
separately. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/16/2008 
1323 
South 
Looking along 
outside of west 
edge of 
excavation.  
Covered 
transite tile 
stockpile is 
visible in center 
of photo.  Main 
stockpile is 
visible in 
background. 
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Brad Teaford 
04/16/2008 
1451 
East 
Initial 
excavation is 
complete.  
Wooden stakes 
mark corners of 
sampling 
“cells”.  White 
wire flags mark 
sample aliquot 
locations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/16/2008 
1451 
North 
Wooden stakes 
mark corners of 
sampling 
“cells”.  White 
wire flags mark 
sample aliquot 
locations. 
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Jennifer 
Shimamoto 
04/16/2008 
1514 
West 
Closeup of west 
wall including 
“seam” of 
burned material 
and yellow 
material which 
continues into 
unexcavated 
area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/17/2008 
1255 
North 
Covered and 
secured 
stockpile. 
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Brad Teaford 
04/17/2008 
1255 
East 
South side of 
stockpile.  Note 
silt fence along 
south and east 
side. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/17/2008 
1256 
Northeast 
Wide angle 
view of 
stockpile. 
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Brad Teaford 
04/30/2008 
0803 
Northwest 
Loading 
stockpiled soil 
onto trucks for 
disposal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/30/2008 
0924 
East 
Skid steer 
pushing 
stockpile to 
excavator for 
loading onto 
trucks. 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/30/2008 
1504 
North 
Excavating an 
additional one 
foot of west 
wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/30/2008 
1505 
North 
Moving soil 
from additional 
excavation 
work to 
stockpile for 
load out. 
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Brad Teaford 
04/30/2008 
1509 
Northwest 
New west wall 
of excavation 
after the 
additional one 
foot has been 
removed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/01/2008 
1415 
North 
Decontaminat-
ing the 
excavator after 
removal of the 
main soil 
stockpile is 
complete. 
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Brad Teaford 
05/06/2008 
1101 
North 
End-dumps 
hauling in 
backfill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/06/2008 
1235 
North 
Skid steer being 
used to spread 
backfill in the 
excavation. 
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Brad Teaford 
05/06/2008 
1236 
Northwest 
Compactor 
being used to 
compact soil in 
the excavation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/13/2008 
0752 
North 
Excavation is 
filled, 
compacted, and 
ready for 
topsoil. 
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Brad Teaford 
05/15/2008 
0832 
North 
Tilling topsoil 
prior to 
seeding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/15/2008 
1801 
North 
Broadcasting 
Kentucky 31 
Fescue with 
Rye Mix grass 
seed. 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1201 
North 
Silt fence has 
been removed 
and trench is 
being filled 
back in. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1202 
Southeast 
Placing seed in 
area where silt 
fence has been 
removed. 
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Photographer: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1202 
Northwest 
Areas where 
heavy 
equipment 
drove over did 
not recover 
grass as quickly 
or well as other 
areas.  
Additional seed 
was placed in 
these areas on 
this date. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1202 
North 
Looking at 
formerly 
excavated area. 
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Photographer: 
Date: 
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Don Hannah 
06/06/2008 
1203 
Northwest 
Looking at 
formerly 
excavated area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1203 
Southwest 
Looking at 
former location 
of soil 
stockpile.  
(Note that soil 
piles seen in the 
distance are 
associated with 
a separate 
project.) 
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Don Hannah 
06/06/2008 
1204 
North 
Areas where 
heavy 
equipment 
drove over did 
not recover 
grass as quickly 
as other areas 
(foreground).  
Additional seed 
was placed in 
those areas.  
Former location 
of stockpile is 
visible in 
middle of 
photo. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1204 
Northeast 
Areas where 
heavy 
equipment 
drove over did 
not recover 
grass as quickly 
as other areas 
(foreground).  
Additional seed 
was placed in 
those areas.  
Former location 
of stockpile is 
visible in 
middle of 
photo.  
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PHOTOGRAPHIC LOG 



 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
 

Non-Time Critical Removal Action for Operable Unit #3  

Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 

Site Location: Load Line 2 

 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
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Comments: 
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Brandon Nolan 
11/08/2007 
1336 
North 
Load Line 2 
during Initial 
Site Visit.  
Wooden stake 
marks location 
of waste 
characterization 
sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/29/2008 
0819 
South 
Excavator 
removing soil 
and directly 
loading trucks. 

 

 
 

 

 
 

 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/29/2008 
0822 
Northeast 
Excavation and 
truck load out 
area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/29/2008 
0944 
North 
Empty and 
incomplete 
pipeline 
discovered 6-
inches below 
ground and 7 
feet north of 
known active 
natural gas line. 
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Brad Teaford 
04/29/2008 
1046 
Northwest 
Soils ready to 
be loaded onto 
trucks.  Note 
yellow paint. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/30/2008 
1452 
North 
Setting flags for 
composite 
confirmation 
sample aliquot 
locations in 
completed 
excavation. 
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Brad Teaford 
05/08/2008 
1715 
North 
Backfilled 
excavation 
awaiting 
topsoil.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/08/2008 
1715 
South 
Backfilled 
excavation 
awaiting 
topsoil. 
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Date: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/14/2008 
0915 
West 
Tilling topsoil 
prior to 
seeding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/14/2008 
1516 
South 
Broadcasting 
Kentucky 31 
Fescue with 
Rye Mix grass 
seed. 

 

 
 

 

 
 

 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
 

Non-Time Critical Removal Action for Operable Unit #3  

Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 

Site Location: Load Line 2 

 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/15/2008 
1504 
West 
Watering seed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1055 
South 
Final site 
conditions. 
 

 

 
 

 

 
 

 



 KINGSTON ENVIRONMENTAL COMPANIES 
 PHOTOGRAPHIC RECORD 

Project Name: 
 

Non-Time Critical Removal Action for Operable Unit #3  

Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 

Site Location: Load Line 2 

 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1056 
West 
Final site 
conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1057 
Northwest 
Final site 
conditions. 
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Non-Time Critical Removal Action for Operable Unit #3  
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Don Hannah 
06/06/2008 
1058 
North 
Final site 
conditions.  Silt 
fence has been 
removed, the 
trench filled in, 
and seed placed 
in the bare strip. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Don Hannah 
06/06/2008 
1059 
South 
Final site 
conditions.  Silt 
fence has been 
removed, the 
trench filled in, 
and seed placed 
in the bare strip. 
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Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brandon Nolan 
11/08/2007 
1244 
Northeast 
Load Line 4 
during Initial 
Site Visit.  
Collecting 
waste 
characterization 
sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/14/2008 
1730 
Northeast 
Load Line 4 
with silt fence 
installed. 
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Time: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1245 
Southeast 
Photo from 
northwest 
corner of 
excavation - 
Soil has been 
scraped to 
south half of 
excavation.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1245 
East 
Looking along 
north edge of 
excavation 
from northwest 
corner. 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1246 
West 
West wall of 
excavation is 
concrete and 
cannot be 
sampled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1247 
Northeast 
Truck load out 
area in 
foreground.  
Sample station 
is visible on 
north end of 
excavation. 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1307 
Southeast 
Equipment 
decontaminatio
n station is set 
up south of 
excavation 
limits. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
04/28/2008 
1407 
Southwest 
Truck ready to 
be loaded. 
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Former Nebraska Ordnance Plant, Mead, Nebraska 

Job Number:  07R760 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/14/2008 
0833 
Northeast 
Excavation 
after second 
round of soil 
removal (to 2 
feet) in 3 of 4 
cells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/15/2008 
1614 
East 
Delivery of 
backfill. 
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Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photographer: 
Date: 
Time: 
Direction: 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/16/2008 
0737 
South 
Excavation 
after 
backfilling, 
topsoil 
placement, 
tilling, seeding, 
and watering 
have been 
completed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brad Teaford 
05/16/2008 
0738 
Southwest 
Excavation 
after 
backfilling, 
topsoil 
placement, 
tilling, seeding, 
and watering 
have been 
completed. 
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APPENDIX H – EXCAVATION AND STOCKPILE GPS SURVEY DATA 
 



 



Easting Northing Site Location
712310.633 4561477.622 Load Line 2 Excavation Center of north half of West Wall
712310.799 4561460.674 Load Line 2 Excavation Center of West Wall
712310.986 4561443.933 Load Line 2 Excavation Center of south half of West Wall
712313.396 4561424.548 Load Line 2 Excavation Southwest Corner
712316.052 4561489.009 Load Line 2 Excavation Center of North Wall
712318.339 4561425.567 Load Line 2 Excavation Center of South Wall
712323.919 4561456.668 Load Line 2 Excavation Center of East Wall
712323.972 4561470.873 Load Line 2 Excavation Center of north half of East Wall
712324.112 4561488.683 Load Line 2 Excavation Northeast Corner
712324.218 4561437.379 Load Line 2 Excavation Center of south half of East Wall
712324.261 4561425.541 Load Line 2 Excavation Southeast Corner
715518.043 4561522.259 Load Line 4 Excavation Northwest Corner
715518.34 4561513.296 Load Line 4 Excavation Center of West Wall
715518.734 4561504.035 Load Line 4 Excavation Southwest Corner
715525.246 4561522.95 Load Line 4 Excavation Center of North Wall
715525.62 4561503.562 Load Line 4 Excavation Center of South Wall
715531.976 4561522.469 Load Line 4 Excavation Northeast Corner
715532.489 4561512.152 Load Line 4 Excavation Center of East Wall
715532.65 4561503.507 Load Line 4 Excavation Southeast Corner
716777.64 4561645.235 Potential Landfill Excavation Center of West Wall
716777.692 4561635.777 Potential Landfill Excavation Southwest Corner
716777.975 4561654.102 Potential Landfill Excavation Northwest Corner
716786.022 4561635.401 Potential Landfill Excavation Center of South Wall
716787.341 4561654.219 Potential Landfill Excavation Center of North Wall
716796.159 4561653.822 Potential Landfill Excavation Northeast Corner
716796.254 4561644.317 Potential Landfill Excavation Center of East Wall
716796.422 4561635.416 Potential Landfill Excavation Southeast Corner
716771.709 4561607.121 Potential Landfill Stockpile Southwest Corner
716775.441 4561634.318 Potential Landfill Stockpile Northwest Corner
716785.438 4561604.381 Potential Landfill Stockpile Southeast Corner
716791.065 4561632.909 Potential Landfill Stockpile Northeast Corner
716771.426 4561638.356 Potential Landfill Transite Tiles Stockpile Southwest Corner
716772.813 4561641.561 Potential Landfill Transite Tiles Stockpile Northwest Corner
716775.929 4561637.7 Potential Landfill Transite Tiles Stockpile Southeast Corner
716776.376 4561641.798 Potential Landfill Transite Tiles Stockpile Northeast Corner

All coordinates were surveyed using a Trimble GeoXT GPS Unit with submeter field accuracy.
Note that western limit coordinates for Load Line 2 may have been affected by building proximity.

UTM NAD 83 Zone 14N

Final Excavation and Stockpile GPS Survey Data



 



 

 

 
 
 
 
 
 
 
 

APPENDIX I – QUALITY CONTROL SUMMARY REPORT 
 



 



 
 

Kingston Environmental Services, Inc. 
 

F I N A L  
 

Q U A L I T Y  C O N T R O L  S U M M A R Y  R E P O R T  

 
NON-TIME CRITICAL REMOVAL ACTION  

FOR OPERABLE UNIT (OU) #3 
FORMER NEBRASKA ORDNANCE PLANT 

MEAD, NEBRASKA 
 

 
 

Prepared for: 
 

U.S. ARMY CORPS OF ENGINEERS 
KANSAS CITY DISTRICT 
KANSAS CITY, MISSOURI 

 
 

CONTRACT NO.  W912DQ-07-D-0015 

 
 

November 2008 
 

 
 
 
 
 
 

15450 Hangar Road, Kansas City, MO 64147 
816-524-8811   Fax: 816-525-5027 

 
 





Final Quality Control Summary Report 
Non-Time Critical Removal Action OU3 
Former Nebraska Ordnance Plant 

i 

TABLE OF CONTENTS                                                              PAGE NO. 

LIST OF ACRONYMS ............................................................................................................... iii 

1.0 INTRODUCTION....................................................................................................................1 

2.0 FIELD SAMPLING ACTIVITIES ........................................................................................3 

3.0 ANALYTICAL RESULTS .....................................................................................................5 

4.0 DATA QUALITY EVALUATION PROCEDURES............................................................7 

4.1 SAMPLE RECEIPT AT THE LABORATORY ............................................................7 
4.2 HOLDING TIMES ............................................................................................................7 
4.3 TUNING AND CALIBRATION ......................................................................................7 
4.4 LABORATORY METHOD BLANKS ............................................................................7 
4.5 SURROGATES..................................................................................................................7 
4.6 LABORATORY CONTROL SAMPLE / LABORATORY CONTROL SAMPLE 

DUPLICATE......................................................................................................................8 
4.7 MATRIX SPIKE / MATRIX SPIKE DUPLICATE.......................................................8 
4.8 FIELD DUPLICATE RESULTS .....................................................................................8 
4.9 DILUTIONS AND REANALYSES..................................................................................9 
4.10 LABORATORY QUALIFIERS.....................................................................................9 

5.0 OVERALL ASSESSMENT ..................................................................................................11 

5.1 FIELD COMPLETENESS .............................................................................................11 
5.2 ANALYTICAL COMPLETENESS...............................................................................11 
5.3 PROJECT COMPLETENESS.......................................................................................12 

6.0 CONCLUSIONS ....................................................................................................................13 

7.0 REFERENCES.......................................................................................................................15 
 

TABLES 
 
Table 1-1 Sampled Surface Soil Locations, Corresponding Sample Identifications (IDs), and 

Required Analyses 
Table 2-1 Field Sampling Activities 
Table 2-2 Field Sampling Activities 
Table 3-1 Analytical Results 
Table 3-2 Analytical Results 
Table 4-1 Acceptable and Quality Data Completeness  
Table 5-1 Field Completeness 
 
 APPENDICES 
 
Appendix A Chain of Custodies 
Appendix B Daily Field Quality Control Reports 
Appendix C Analytical Data CD 

 





Final Quality Control Summary Report 
Non-Time Critical Removal Action OU3 
Former Nebraska Ordnance Plant 

iii 

LIST OF ACRONYMS 
 

 
% REC Percent Recovery 
COC Chain of Custody 
ID Identification 
LCS Laboratory Control Sample 
LCSD Laboratory Control Sample Duplicate 
LQMP Laboratory Quality Management Plan 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NOP Nebraska Ordnance Plant 
OU Operable Unit 
QAPP Quality Assurance Project Plan 
QCSR Quality Control Summary Report 
RPD Relative Percent Difference 
USACE United States Army Corps of Engineers 



 

 

 



Final Quality Control Summary Report 
Non-Time Critical Removal Action OU3 
Former Nebraska Ordnance Plant  

1 

1.0 INTRODUCTION 

This Quality Control Summary Report (QCSR) was prepared by Kingston Environmental 
Services Inc., (Kingston) for the United States Army Corps of Engineers (USACE), Kansas City 
District under Contract W912DQ-07-D-0015, Task Order 0001.  This QCSR is prepared for the 
sampling and analysis related to excavation and off-site disposal of operable unit (OU) #3 
contaminated soils at the former Nebraska Ordnance Plant (NOP) in Mead, Nebraska.  

In addition to Federal, State, and local regulatory requirements, all work described in this QCSR 
was be performed in compliance with the USACE Requirements for the Preparation of Sampling 
and Analysis Plans, EM 200-1-3 (USACE, 2001a) to the extent applicable.  The purpose of the 
QCSR is to provide a comprehensive description of field sampling and the consequent analysis 
of the samples associated with the excavation and off-site disposal at the former NOP site.   

This QCSR is a summary of the chemical data quality review for the completion of the NOP 
OU3 project.  Samples were analyzed for one or more of the constituents as specified in the 
Quality Assurance Project Plan (QAPP) (KES, 2008).  All analyses were performed by Teklab of 
Collinsville, Illinois. 

Table 1-1 presents the sampled surface soil locations, corresponding sample identifications 
(IDs), and required analyses.  The Chain of Custody records (COC) and field quality control 
reports are included as Appendices A and B, respectively.  Appendix C contains a CD with 
analytical data, including summary forms and raw data. 
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2.0 FIELD SAMPLING ACTIVITIES 

After removal of the contaminated soil, but prior to backfilling, Kingston performed confirmatory 
sampling to verify cleanup goals have been attained.  Confirmatory sampling was performed in 
accordance with the approved Field Sampling Plan (KES, 2008).   

Table 2-1 provides the following sample collection information listed by date sampled and laboratory 
sample ID for ease of comparison to laboratory data packages and field notes: 

• QC sample information; 

• MS/MSD sample information; 

• A cross-reference between laboratory sample IDs and field sample IDs; 

• Reporting Batch (RB) numbers; 

• Dates of sample collection and sample receipt by the laboratory; 

• COC number; and 

• Requested analyses. 
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3.0 ANALYTICAL RESULTS 

A summary of the analytical results is presented in Table 3-1 as specified in the QAPP. 
Field duplicate results, matrix spike (MS) and matrix spike duplicates (MSDs) are also presented 
in Table 3-1. 
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4.0 DATA QUALITY EVALUATION PROCEDURES 

The following subsections present results of the data quality evaluation.  This evaluation was 
performed in accordance with the Kansas City District Data Quality Evaluation Guidance 
(USACE, 2003) and the Data Quality Evaluation Guidance, USACE CENWK-EC-EF (USACE, 
2001b). Qualifiers were assigned based on laboratory QC criteria. The data quality evaluated 
results are presented in Tables 3-1 according to field sample ID. 
 

4.1 SAMPLE RECEIPT AT THE LABORATORY 

The samples were properly preserved and the sample coolers were received within the 
recommended temperature range of 4 ± 2 °C.  Confirmation samples from Load Line 4 were 
originally collected on 4/28/08.  However during shipment of these samples, the cooler handle, 
which had the shipping label attached to it, apparently separated from the sample cooler, 
resulting in the cooler being lost for a day in shipment.  Therefore it was determined that Load 
Line 4 should be resampled.  Another round of confirmation samples were collected from Load 
Line 4 the following day (4/29/08) and shipped to the laboratory without incident. 

4.2 HOLDING TIMES 

All samples were extracted and analyzed within method-specific holding times. 

4.3 TUNING AND CALIBRATION 

According to the Kansas City District Data Quality Evaluation Guidance (USACE, 2003), 
assessment of tuning and calibration information is not required at validation.  No deviations 
from method or Laboratory Quality Management Plan (LQMP) specifications for the calibration 
and tuning of pertinent instrumentation were reported by the laboratory in the project-specific 
case narrative. 

4.4 LABORATORY METHOD BLANKS 

A laboratory method blank is an analyte-free matrix that is carried through the entire preparation 
and analysis sequence for the purpose of identifying potential contamination.  In accordance with 
the Kansas City District Data Quality Evaluation Guidance (USACE, 2003), detections are 
qualified as non-detect (U) if the concentration in the sample is less than five times the 
concentration in the associated blank.  For common laboratory contaminants, results are qualified 
as described above if the concentration in the sample is less than ten times the concentration in 
the associated blank.  Sample results that are either non-detect (U), or greater than five times the 
blank result do not require qualification.  Method blanks were analyzed with each sample batch 
for all analyses. 

4.5 SURROGATES 

Surrogates are compounds not normally found in the environment that are added (spiked) into 
samples prior to extraction (for extractable methods) and prior to analysis (for non-extractable 



Final Quality Control Summary Report 
Non-Time Critical Removal Action OU3 
Former Nebraska Ordnance Plant  

8 

methods).  The percent recovery (% REC) of each surrogate is used to assess the success of the 
sample preparation process for each sample. 

All samples were spiked with appropriate surrogate compounds.  All surrogate results were 
within the respective % REC limits. 

4.6 LABORATORY CONTROL SAMPLE / LABORATORY CONTROL SAMPLE 
DUPLICATE 

A laboratory control sample (LCS) consists of a matrix similar to that of the field sample.  The 
LCS is spiked with known concentrations of analytes.  The LCS % REC is a measure of the 
method accuracy. 

In accordance with the Kansas City District Data Quality Evaluation Guidance (USACE, 2003), 
results for non-contaminants of concern are J-coded if % RECs are outside laboratory criteria, 
but within the limits specified in the QAPP.  Results are R-coded if % RECs are outside these 
ranges, unless a corrective action is performed or additional batch QC is available which 
demonstrates recoveries within the specified range. 

All LCS and/or laboratory control sample duplicate (LCSD) % RECs were within laboratory QC 
limits.   

4.7 MATRIX SPIKE / MATRIX SPIKE DUPLICATE 

MS/MSD analyses measure method accuracy and precision for a project-specific matrix.  A field 
sample is split into three portions (original, MS, and MSD) and known amounts of analytes are 
added (spiked) into the MS and MSD portions of the sample.  The analytical results of these two 
portions are compared to each other for reproducibility using the relative percent difference 
(RPD).  These results are also compared against the unspiked portion of the sample for % REC 
of the spiked analytes. 

All MS/MSD % RECs and RPDs were within laboratory QC limits. 

4.8 FIELD DUPLICATE RESULTS 

Field duplicate results provide information on the reproducibility of field sample results and 
account for error introduced from handling, shipping, storage, preparation, and analysis of field 
samples.  

In accordance with the Data Quality Evaluation Guidance, USACE CENWK-EC-EF (USACE, 
2001b), data are not qualified based solely on field duplicate sample results.  Results within a 
factor of two of each other are considered to be in agreement.  Results between a factor of two to 
three of each other are considered a minor discrepancy, and results greater than a factor of three 
are considered a major discrepancy. 

All field duplicate results were within a factor of two of each other.  Field duplicate results are 
presented in Table 2-1. 
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4.9 DILUTIONS AND REANALYSES 

The contaminant of concern concentrations generally did not require dilutions and reanalyses. 
However, some of the antimony confirmation samples had a dilution factor other than 1 and are 
listed in Table 3-2. 

4.10 LABORATORY QUALIFIERS 

Analytes detected below the quantitation limit or reporting limit but above the lowest level of 
detection were quantified and results were assigned an estimated (J) qualifier by the laboratory. 

These qualifiers were carried over by the validator and were not used to determine analytical 
completeness or project completeness. 
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5.0 OVERALL ASSESSMENT 

The following subsections present the field completeness, analytical completeness, and project 
completeness determinations for the NOP OU3 confirmation sampling event.  All completeness 
goals are established in the QAPP (KES, 2008). 

5.1 FIELD COMPLETENESS 

Field completeness for sample collection is assessed by comparing the number of samples 
collected to the number of samples planned for collection.  Two confirmation samples from Load 
Line 2 and Load Line 4 could not be collected due to unexpected obstacles (concrete pad on west 
wall at each site).  However, the two samples are not considered as critical samples, since the 
goal was the removal of the contaminated soil.  Therefore, field completeness for soil samples is 
considered to be 100%.  The overall field completeness percentage is therefore 100%.  

Non-critical deviations from planned sampling activities included: 

 Samples were not collected from the west walls of the excavations at Load Line 2 or 
Load Line 4 due to the presence of concrete.  

 Three additional confirmation samples were collected from Load Line 4 after 
additional excavation was performed to remove concentrations of Antimony above 
the removal goal.  

 One additional confirmation sample was collected from the Potential Landfill Area 
after additional excavation was performed to remove concentrations of Antimony 
above the removal goal.  

5.2 ANALYTICAL COMPLETENESS 

Acceptable data is a measure of laboratory contract compliance.  Acceptable data includes data 
that has not been rejected or qualified as estimated (J).  Qualified data is considered acceptable if 
appropriate corrective actions were taken by the laboratory.  The acceptable data completeness 
percentage for the contaminant of concern (Antimony) was 100%.  The analyses exceed the 
acceptable data completeness goal of 90%.  

Quality data is a measure of the percentage of usable data. Quality data includes all data except 
rejected data points, and does not include analyses for which replacement data points are 
available.  Quality data completeness percentage for Antimony is 100%, and quality data 
completeness percentage for backfill verification analytical procedures is 100%, which exceeds 
the quality data completeness goals of 80% for each analytical method.  Quality data 
completeness percentage for method blanks and laboratory spike samples is 100%, which 
exceeds the quality data completeness goals of 80% for each analytical method.  Overall quality 
data completeness is 100%, which exceeds the overall quality data completeness goal of 80%. 

Table 4-1 presents acceptable and quality data completeness. 
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5.3 PROJECT COMPLETENESS 

Project completeness combines sampling and analytical completeness percentages to assess the 
success in achieving the expectations of the project as a whole.  Project completeness is 
determined by comparing the percentage of usable samples/measurements to the percentage of 
planned or observed samples/measurements.  For the field completeness portion, this involves 
comparison of the number of samples properly collected to the number of samples planned for 
collection.  For the analytical data completeness portion, this involves comparison of the number 
of usable data points to the number of observed data points.  The field completeness and 
analytical completeness (quality data) completeness percentages are used to calculate the project 
completeness percentage.  Project completeness is 100%, which is above the project 
completeness goal of 100%. 

Table 5-1 presents project completeness.
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6.0 CONCLUSIONS 

Data are valid for use as qualified.  Overall field completeness is 100%, acceptable data 
completeness is 100%, quality data completeness is 100%, and project completeness is 100%. 





Final Quality Control Summary Report 
Non-Time Critical Removal Action OU3 
Former Nebraska Ordnance Plant  

15 

7.0 REFERENCES 

Kingston Environmental Services, Inc. (KES), 2008.  Draft Final Work Plan, Non-Time Critical 
Removal Action for Operable Unit (OU) #3, Nebraska Ordnance Plant, Mead, Nebraska.  
April. 

United States Army Corps of Engineers (USACE), 2001a.  Requirements for Preparation and 
Sampling and Analysis Plans.  Engineer Manual No. 200-1-3.  February. 

United States Army Corps of Engineers (USACE), 2001b. Data Quality Evaluation Guidance, 
USACE CENWK-EC-EF, July. 

United States Army Corps of Engineers (USACE), 2003. Kansas City District Data Quality 
Evaluation Guidance.  August. 





 

 

 
 
 
 
 
 
 
 

TABLES 





TABLE 1-1 
Sampled Surface Soil Locations, Corresponding Sample  

Identifications (IDs), and Required Analyses 
 

Surface Sampling Locations Sample IDs Analyses 
LL2-001-FS-0408-C 08050058-001A Antimony 
LL2-002-FS-0408-C 08050058-002A Antimony 
LL2-003-FS-0408-C 08050058-003A Antimony 
LL2-005-FS-0408-C 08050058-004A Antimony 
LL2-006-FS-0408-C 08050058-005A Antimony 
LL2-007-FS-0408-C 08050058-006A Antimony 
LL2-008-FS-0408-C 08050058-008A Antimony 
LL2-009-FS-0408-C 08050058-009A Antimony 
LL2-010-FS-0408-C 08050058-010A Antimony 
LL2-011-FS-0408-C 08050058-011A Antimony 
LL2-012-FS-0408-C 08050058-012A Antimony 
LL2-013-FS-0408-C 08050058-013A Antimony 
LL2-014-FS-0408-C 08050058-014A Antimony 
LL2-015-FS-0408-C 08050058-007A Antimony 

   
LL4-001-FS-0408-C 08041087-001A Antimony 
LL4-002-FS-0408-C 08041087-002A Antimony 
LL4-003-FS-0408-C 08041087-003A Antimony 
LL4-005-FS-0408-C 08041087-004A Antimony 
LL4-006-FS-0408-C 08041087-005A Antimony 
LL4-007-FS-0408-C 08041087-006A Antimony 
LL4-008-FS-0408-C 08041087-008A Antimony 
LL4-009-FS-0408-C 08041087-007A Antimony 
LL4-010-FS-0508-C 08050456-001A Antimony 
LL4-011-FS-0508-C 08050456-002A Antimony 
LL4-012-FS-0508-C 08050456-003A Antimony 

   
PLA-001-FS-0408-C 08040667-001A Antimony 
PLA-002-FS-0408-C 08040667-002A Antimony 
PLA-003-FS-0408-C 08040667-003A Antimony 
PLA-004-FS-0408-C 08040667-004A Antimony 
PLA-005-FS-0408-C 08040667-005A Antimony 
PLA-006-FS-0408-C 08040667-007A Antimony 
PLA-007-FS-0408-C 08040667-008A Antimony 
PLA-008-FS-0408-C 08040667-009A Antimony 
PLA-009-FS-0408-C 08040667-010A Antimony 
PLA-010-FS-0408-C 08040667-006A Antimony 
PLA-011-FS-0508-C 08050060-001A Antimony 



TABLE 2-1
Field Sampling Activities
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08050058-013AMS 5/2/2008 5/2/2008
08050058-013AMSD 5/2/2008 5/2/2008

LCS-44573 5/2/2008 5/2/2008
LL2-001-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-002-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-003-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-005-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-006-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-007-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-008-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-009-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-010-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-011-FS-0408-C 8050058 4/30/2008 5/2/2008
LL2-012-FS-0408-C 8050058 5/1/2008 5/2/2008
LL2-013-FS-0408-C 8050058 5/1/2008 5/2/2008
LL2-014-FS-0408-C 8050058 5/1/2008 5/2/2008
LL2-015-FS-0408-C 8050058 4/30/2008 5/2/2008

MB-44573
08041087-005AMS 4/30/2008 4/30/2008

08041087-005AMSD 4/30/2008 4/30/2008
LCS-44522 4/30/2008 4/30/2008

LL4-001-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-002-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-003-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-005-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-006-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-007-FS-0408-C 8041087 4/29/2008 4/30/2008
LL4-008-FS-0408-C 8041087 4/29/2008 4/30/2008

Requested Analyses

Field Sample ID Collection Date Lab Receive DateCOC Number

Page 1 of 2
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Field Sampling Activities
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LL4-009-FS-0408-C 8041087 4/29/2008 4/30/2008
MB-44522

08050456-003AMS 5/13/2008 5/13/2008
08050456-003AMSD 5/13/2008 5/13/2008

LCS-44830 5/13/2008 5/13/2008
LL4-010-FS-0508-C 8050456 5/12/2008 5/13/2008
LL4-011-FS-0508-C 8050456 5/12/2008 5/13/2008
LL4-012-FS-0508-C 8050456 5/12/2008 5/13/2008

MB-44830 5/13/2008 5/13/2008
08040667-010AMS 4/17/2008 4/17/2008

08040667-010AMSD 4/17/2008 4/17/2008
LCS-44190 4/17/2008 4/17/2008
MB-44190 4/17/2008 4/17/2008

PLA-001-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-002-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-003-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-004-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-005-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-006-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-007-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-008-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-009-FS-0408-C 8040667 4/16/2008 4/17/2008
PLA-010-FS-0408-C 8040667 4/16/2008 4/17/2008
08050060-001AMS 5/2/2008 5/2/2008

08050060-001AMSD 5/2/2008 5/2/2008
LCS-44573 5/2/2008 5/2/2008
MB-44573 5/2/2008 5/2/2008

PLA-011-FS-0508-C 8050060 5/1/2008 5/2/2008

Field Sample ID COC Number Collection Date Lab Receive Date

Requested Analyses
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TABLE 2-2
Field Sampling Activities

08050058-013AMS 08050058-013AMS 107676 8050058
08050058-013AMSD 08050058-013AMSD 107676 8050058

LCS-44573 LCS-44573 107676 8050058
LL2-001-FS-0408-C 8050058 08050058-001A 107676 8050058
LL2-002-FS-0408-C 8050058 08050058-002A 107676 8050058
LL2-003-FS-0408-C 8050058 08050058-003A 107676 8050058
LL2-005-FS-0408-C 8050058 08050058-004A 107676 8050058
LL2-006-FS-0408-C 8050058 08050058-005A 107676 8050058
LL2-007-FS-0408-C 8050058 08050058-006A 107676 8050058
LL2-008-FS-0408-C 8050058 08050058-008A 107676 8050058
LL2-009-FS-0408-C 8050058 08050058-009A 107676 8050058
LL2-010-FS-0408-C 8050058 08050058-010A 107676 8050058
LL2-011-FS-0408-C 8050058 08050058-011A 107676 8050058
LL2-012-FS-0408-C 8050058 08050058-012A 107676 8050058
LL2-013-FS-0408-C 8050058 08050058-013A 107676 8050058 MS/MSD collected
LL2-014-FS-0408-C 8050058 08050058-014A 107676 8050058
LL2-015-FS-0408-C 8050058 08050058-007A 107676 8050058 Duplicate of LL2-007-FS-0408-C

MB-44573 MB-44573 107676 8050058
08041087-005AMS 08041087-005AMS 107569 8041087

08041087-005AMSD 08041087-005AMSD 107569 8041087
LCS-44522 LCS-44522 107569 8041087

LL4-001-FS-0408-C 8041087 08041087-001A 107569 8041087
LL4-002-FS-0408-C 8041087 08041087-002A 107569 8041087
LL4-003-FS-0408-C 8041087 08041087-003A 107569 8041087
LL4-005-FS-0408-C 8041087 08041087-004A 107569 8041087
LL4-006-FS-0408-C 8041087 08041087-005A 107569 8041087 MS/MSD collected
LL4-007-FS-0408-C 8041087 08041087-006A 107569 8041087
LL4-008-FS-0408-C 8041087 08041087-008A 107569 8041087
LL4-009-FS-0408-C 8041087 08041087-007A 107569 8041087 Duplicate of LL4-007-FS-0408-C

MB-44522 MB-44522 107569 8041087
08050456-003AMS 08050456-003AMS 108113 44830

08050456-003AMSD 08050456-003AMSD 108113 44830
LCS-44830 LCS-44830 108113 44830

LL4-010-FS-0508-C 8050456 08050456-001A 108113 44830
LL4-011-FS-0508-C 8050456 08050456-002A 108113 44830

Field ID Sample 
Blanks Sample Spikes Lab ID Run 

Batch
Lab 

Reporting QC NotesCOC 
Number
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TABLE 2-2
Field Sampling Activities

LL4-012-FS-0508-C 8050456 08050456-003A 108113 44830 MS/MSD collected
MB-44830 MB-44830 108113 44830

08040667-010AMS 08040667-010AMS 106983 8040667
08040667-010AMSD 08040667-010AMSD 106983 8040667

LCS-44190 LCS-44190 106983 8040667
MB-44190 MB-44190 106983 8040667

PLA-001-FS-0408-C 8040667 08040667-001A 106983 8040667
PLA-002-FS-0408-C 8040667 08040667-002A 106983 8040667
PLA-003-FS-0408-C 8040667 08040667-003A 106983 8040667
PLA-004-FS-0408-C 8040667 08040667-004A 106983 8040667
PLA-005-FS-0408-C 8040667 08040667-005A 106983 8040667
PLA-006-FS-0408-C 8040667 08040667-007A 106983 8040667
PLA-007-FS-0408-C 8040667 08040667-008A 106983 8040667
PLA-008-FS-0408-C 8040667 08040667-009A 106983 8040667
PLA-009-FS-0408-C 8040667 08040667-010A 106983 8040667 MS/MSD collected
PLA-010-FS-0408-C 8040667 08040667-006A 106983 8040667 Duplicate of PLA-005-FS-0408-C

08050060-001AMS 08050060-001AMS 107676 8050060
08050060-001AMSD 08050060-001AMSD 107676 8050060

LCS-44573 LCS-44573 107676 8050060
MB-44573 MB-44573 107676 8050060

PLA-011-FS-0508-C 8050060 08050060-001A 107676 8050060

Field ID Sample 
Blanks Sample Spikes COC 

Number Lab ID Run 
Batch

Lab 
Reporting QC Notes
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Table 3-1
Analytical Results

Client Sample ID
Lab 

Method 
ID

Analysis 
Type Lab Sample ID Lab ID

Client 
Analyte 

ID

Analyte 
Name Result Result 

Units
Lab 

Qualifier
Detect 
Limit

Detect 
Limit 
Type

Analyte 
Type

% 
Recov RPD Report 

Limit

Report 
Limit 
Type

Rep 
Result

08050058-013AMS 7041 1RES 08050058-013AMS Teklab 7440-36-0 Antimony 2.49 mg/Kg S 0.16 MDL SPK 51.2 0.48 PQL YES
08050058-013AMSD 7041 1RES 08050058-013AMSD Teklab 7440-36-0 Antimony 2.51 mg/Kg S 0.16 MDL SPK 51.9 0.714 0.48 PQL YES

LCS-44573 7041 1RES LCS-44573 Teklab 7440-36-0 Antimony 3.26 mg/Kg 0.17 MDL SPK 108.8 0.5 PQL YES
LL2-001-FS-0408-C 7041 1RES 08050058-001A Teklab 7440-36-0 Antimony 1.28 mg/Kg 0.16 MDL TRG 0.47 PQL YES
LL2-002-FS-0408-C 7041 1RES 08050058-002A Teklab 7440-36-0 Antimony 11 mg/Kg 0.85 MDL TRG 2.5 PQL YES
LL2-003-FS-0408-C 7041 1RES 08050058-003A Teklab 7440-36-0 Antimony 1.16 mg/Kg 0.16 MDL TRG 0.48 PQL YES
LL2-005-FS-0408-C 7041 1RES 08050058-004A Teklab 7440-36-0 Antimony 1.06 mg/Kg 0.16 MDL TRG 0.46 PQL YES
LL2-006-FS-0408-C 7041 1RES 08050058-005A Teklab 7440-36-0 Antimony 1.06 mg/Kg 0.16 MDL TRG 0.46 PQL YES
LL2-007-FS-0408-C 7041 1RES 08050058-006A Teklab 7440-36-0 Antimony 5.37 mg/Kg 0.31 MDL TRG 0.91 PQL YES
LL2-008-FS-0408-C 7041 1RES 08050058-008A Teklab 7440-36-0 Antimony 2.22 mg/Kg 0.17 MDL TRG 0.49 PQL YES
LL2-009-FS-0408-C 7041 1RES 08050058-009A Teklab 7440-36-0 Antimony 6.43 mg/Kg 0.33 MDL TRG 0.98 PQL YES
LL2-010-FS-0408-C 7041 1RES 08050058-010A Teklab 7440-36-0 Antimony 9.72 mg/Kg 0.77 MDL TRG 2.27 PQL YES
LL2-011-FS-0408-C 7041 1RES 08050058-011A Teklab 7440-36-0 Antimony 13.8 mg/Kg 0.85 MDL TRG 2.5 PQL YES
LL2-012-FS-0408-C 7041 1RES 08050058-012A Teklab 7440-36-0 Antimony 1.97 mg/Kg 0.17 MDL TRG 0.5 PQL YES
LL2-013-FS-0408-C 7041 1RES 08050058-013A Teklab 7440-36-0 Antimony 1.01 mg/Kg S 0.16 MDL TRG 0.48 PQL YES
LL2-014-FS-0408-C 7041 1RES 08050058-014A Teklab 7440-36-0 Antimony 1.11 mg/Kg 0.16 MDL TRG 0.48 PQL YES
LL2-015-FS-0408-C 7041 1RES 08050058-007A Teklab 7440-36-0 Antimony 7.23 mg/Kg 0.31 MDL TRG 0.93 PQL YES

MB-44573 7041 1RES MB-44573 Teklab 7440-36-0 Antimony 0.5 mg/Kg 0.17 MDL MB 0 0.5 PQL YES
08041087-005AMS 7041 1RES 08041087-005AMS Teklab 7440-36-0 Antimony 24.7 mg/Kg S 3.4 MDL SPK 207.3 10 PQL YES

08041087-005AMSD 7041 1RES 08041087-005AMSD Teklab 7440-36-0 Antimony 24.1 mg/Kg S 3.4 MDL SPK 185.8 2.64 10 PQL YES
LCS-44522 7041 1RES LCS-44522 Teklab 7440-36-0 Antimony 3.26 mg/Kg 0.17 MDL SPK 108.7 0.5 PQL YES

LL4-001-FS-0408-C 7041 1RES 08041087-001A Teklab 7440-36-0 Antimony 19.4 mg/Kg 1.63 MDL TRG 4.81 PQL YES
LL4-002-FS-0408-C 7041 1RES 08041087-002A Teklab 7440-36-0 Antimony 1.57 mg/Kg 0.16 MDL TRG 0.48 PQL YES
LL4-003-FS-0408-C 7041 1RES 08041087-003A Teklab 7440-36-0 Antimony 25.7 mg/Kg 3.21 MDL TRG 9.43 PQL YES
LL4-005-FS-0408-C 7041 1RES 08041087-004A Teklab 7440-36-0 Antimony 34.4 mg/Kg 3.4 MDL TRG 10 PQL YES
LL4-006-FS-0408-C 7041 1RES 08041087-005A Teklab 7440-36-0 Antimony 18.5 mg/Kg S 3.4 MDL TRG 10 PQL YES
LL4-007-FS-0408-C 7041 1RES 08041087-006A Teklab 7440-36-0 Antimony 29.2 mg/Kg 1.63 MDL TRG 4.81 PQL YES
LL4-008-FS-0408-C 7041 1RES 08041087-008A Teklab 7440-36-0 Antimony 83.8 mg/Kg 6.42 MDL TRG 18.9 PQL YES
LL4-009-FS-0408-C 7041 1RES 08041087-007A Teklab 7440-36-0 Antimony 34.5 mg/Kg 3.4 MDL TRG 10 PQL YES

MB-44522 7041 1RES MB-44522 Teklab 7440-36-0 Antimony 0.5 mg/Kg 0.17 MDL MB 0 0.5 PQL YES
08050456-003AMS 7041 1RES 08050456-003AMS Teklab 7440-36-0 Antimony 18700 ug/Kg S 0.85 MDL SPK 165.6 2.5 PQL YES

08050456-003AMSD 7041 1RES 08050456-003AMSD Teklab 7440-36-0 Antimony 18500 ug/Kg S 0.85 MDL SPK 159 1.08 2.5 PQL YES
LCS-44830 7041 1RES LCS-44830 Teklab 7440-36-0 Antimony 3160 ug/Kg 0.17 MDL SPK 105.3 0.5 PQL YES

LL4-010-FS-0508-C 7041 1RES 08050456-001A Teklab 7440-36-0 Antimony 1.02 mg/Kg 0.17 MDL TRG 0.49 PQL YES
LL4-011-FS-0508-C 7041 1RES 08050456-002A Teklab 7440-36-0 Antimony 1.54 mg/Kg 0.16 MDL TRG 0.47 PQL YES
LL4-012-FS-0508-C 7041 1RES 08050456-003A Teklab 7440-36-0 Antimony 13.7 mg/Kg S 0.85 MDL TRG 2.5 PQL YES

MB-44830 7041 1RES MB-44830 Teklab 7440-36-0 Antimony 500 ug/Kg 0.17 MDL MB 0 0.5 PQL YES
08040667-010AMS 7041 1RES 08040667-010AMS Teklab 7440-36-0 Antimony 5.24 mg/Kg S 0.33 MDL SPK 145 0.98 PQL YES
08040667-010AMSD 7041 1RES 08040667-010AMSD Teklab 7440-36-0 Antimony 4.83 mg/Kg S 0.33 MDL SPK 131.3 8.03 0.98 PQL YES
LCS-44190 7041 1RES LCS-44190 Teklab 7440-36-0 Antimony 3.53 mg/Kg 0.17 MDL SPK 117.5 0.5 PQL YES
MB-44190 7041 1RES MB-44190 Teklab 7440-36-0 Antimony 0.5 mg/Kg 0.17 MDL MB 0 0.5 PQL YES
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Table 3-1
Analytical Results

Client Sample ID
Lab 

Method 
ID

Analysis 
Type Lab Sample ID Lab ID

Client 
Analyte 

ID

Analyte 
Name Result Result 

Units
Lab 

Qualifier
Detect 
Limit

Detect 
Limit 
Type

Analyte 
Type

% 
Recov RPD Report 

Limit

Report 
Limit 
Type

Rep 
Result

PLA-001-FS-0408-C 7041 1RES 08040667-001A Teklab 7440-36-0 Antimony 0.47 mg/Kg J 0.16 MDL TRG 0.48 PQL YES
PLA-002-FS-0408-C 7041 1RES 08040667-002A Teklab 7440-36-0 Antimony 1.21 mg/Kg 0.15 MDL TRG 0.45 PQL YES
PLA-003-FS-0408-C 7041 1RES 08040667-003A Teklab 7440-36-0 Antimony 1.1 mg/Kg 0.17 MDL TRG 0.49 PQL YES
PLA-004-FS-0408-C 7041 1RES 08040667-004A Teklab 7440-36-0 Antimony 41.7 mg/Kg 3.4 MDL TRG 10 PQL YES
PLA-005-FS-0408-C 7041 1RES 08040667-005A Teklab 7440-36-0 Antimony 0.97 mg/Kg 0.17 MDL TRG 0.49 PQL YES
PLA-006-FS-0408-C 7041 1RES 08040667-007A Teklab 7440-36-0 Antimony 2.89 mg/Kg 0.16 MDL TRG 0.46 PQL YES
PLA-007-FS-0408-C 7041 1RES 08040667-008A Teklab 7440-36-0 Antimony 1.52 mg/Kg 0.31 MDL TRG 0.93 PQL YES
PLA-008-FS-0408-C 7041 1RES 08040667-009A Teklab 7440-36-0 Antimony 2.85 mg/Kg 0.17 MDL TRG 0.5 PQL YES
PLA-009-FS-0408-C 7041 1RES 08040667-010A Teklab 7440-36-0 Antimony 0.97 mg/Kg S 0.17 MDL TRG 0.49 PQL YES
PLA-010-FS-0408-C 7041 1RES 08040667-006A Teklab 7440-36-0 Antimony 0.85 mg/Kg 0.16 MDL TRG 0.47 PQL YES

08050060-001AMS 7041 1RES 08050060-001AMS Teklab 7440-36-0 Antimony 1.99 mg/Kg S 0.17 MDL SPK 47.6 0.5 PQL YES
08050060-001AMSD 7041 1RES 08050060-001AMSD Teklab 7440-36-0 Antimony 2.07 mg/Kg S 0.17 MDL SPK 50.4 4.25 0.5 PQL YES

LCS-44573 7041 1RES LCS-44573 Teklab 7440-36-0 Antimony 3.26 mg/Kg 0.17 MDL SPK 108.8 0.5 PQL YES
MB-44573 7041 1RES MB-44573 Teklab 7440-36-0 Antimony 0.5 mg/Kg 0.17 MDL MB 0 0.5 PQL YES

PLA-011-FS-0508-C 7041 1RES 08050060-001A Teklab 7440-36-0 Antimony 0.56 mg/Kg S 0.17 MDL TRG 0.5 PQL YES
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Table 3-2
Analytical Results

Client Sample ID Sample Date Sample 
Matrix Lab Sample ID QC 

Type Temp
Lab 

Method 
ID

Prep 
Type

Analysis 
Type Prep Date Analysis Date QC 

Level
Result 
Basis

Total / 
Dissolved Dilution Prep 

Batch
Run 

Batch

Lab 
Report 
Batch

Lab Receipt 
Date

Lab Report 
Date

08050058-013AMS 5/2/2008 14:19 SO 08050058-013AMS MS 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:57 2a Dry Total 1 44573 107676 8050058 5/2/2008 14:19 5/5/2008
08050058-013AMSD 5/2/2008 14:19 SO 08050058-013AMSD MSD 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:00 2a Dry Total 1 44573 107676 8050058 5/2/2008 14:19 5/5/2008

LCS-44573 5/2/2008 14:19 SO LCS-44573 LCS 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:38 2a Dry Total 1 44573 107676 8050058 5/2/2008 14:19 5/5/2008
LL2-001-FS-0408-C 4/30/2008 15:20 SO 08050058-001A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:41 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-002-FS-0408-C 4/30/2008 15:42 SO 08050058-002A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:44 2a Dry Total 5 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-003-FS-0408-C 4/30/2008 15:50 SO 08050058-003A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:48 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-005-FS-0408-C 4/30/2008 16:18 SO 08050058-004A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:51 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-006-FS-0408-C 4/30/2008 16:20 SO 08050058-005A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:54 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-007-FS-0408-C 4/30/2008 17:07 SO 08050058-006A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:57 2a Dry Total 2 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-008-FS-0408-C 4/30/2008 17:10 SO 08050058-008A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:14 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-009-FS-0408-C 4/30/2008 17:15 SO 08050058-009A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:21 2a Dry Total 2 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-010-FS-0408-C 4/30/2008 17:40 SO 08050058-010A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:17 2a Dry Total 5 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-011-FS-0408-C 4/30/2008 17:47 SO 08050058-011A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:20 2a Dry Total 5 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-012-FS-0408-C 5/1/2008 8:48 SO 08050058-012A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:44 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-013-FS-0408-C 5/1/2008 9 01 SO 08050058-013A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:54 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-014-FS-0408-C 5/1/2008 9:14 SO 08050058-014A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:04 2a Dry Total 1 44573 107676 8050058 5/2/2008 8:02 5/5/2008
LL2-015-FS-0408-C 4/30/2008 17:07 SO 08050058-007A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 11:04 2a Dry Total 2 44573 107676 8050058 5/2/2008 8:02 5/5/2008

MB-44573 SO MB-44573 MB 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:35 2a Dry Total 1 44573 107676 8050058 5/5/2008
08041087-005AMS 4/30/2008 15:48 SO 08041087-005AMS MS 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:47 2a Dry Total 20 44522 107569 8041087 4/30/2008 15:48 5/5/2008

08041087-005AMSD 4/30/2008 15:48 SO 08041087-005AMSD MSD 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:50 2a Dry Total 20 44522 107569 8041087 4/30/2008 15:48 5/5/2008
LCS-44522 4/30/2008 15:48 SO LCS-44522 LCS 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:11 2a Dry Total 1 44522 107569 8041087 4/30/2008 15:48 5/5/2008

LL4-001-FS-0408-C 4/29/2008 14:30 SO 08041087-001A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:07 2a Dry Total 10 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-002-FS-0408-C 4/29/2008 14:40 SO 08041087-002A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:17 2a Dry Total 1 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-003-FS-0408-C 4/29/2008 14:50 SO 08041087-003A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:20 2a Dry Total 20 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-005-FS-0408-C 4/29/2008 14:57 SO 08041087-004A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 14:17 2a Dry Total 20 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-006-FS-0408-C 4/29/2008 15:05 SO 08041087-005A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:37 2a Dry Total 20 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-007-FS-0408-C 4/29/2008 15:17 SO 08041087-006A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:53 2a Dry Total 10 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-008-FS-0408-C 4/29/2008 15:30 SO 08041087-008A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 14:14 2a Dry Total 40 44522 107569 8041087 4/30/2008 8:05 5/5/2008
LL4-009-FS-0408-C 4/29/2008 15:17 SO 08041087-007A 5.8 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 14:27 2a Dry Total 20 44522 107569 8041087 4/30/2008 8:05 5/5/2008

MB-44522 SO MB-44522 MB 7041 Gen Prep 1RES 4/30/2008 15:48 5/1/2008 13:14 2a Dry Total 1 44522 107569 8041087 5/5/2008
08050456-003AMS 5/13/2008 14:10 SO 08050456-003AMS MS 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 10:32 2a Dry Total 5 44830 108113 8050456 5/13/2008 8:20 5/16/2008

08050456-003AMSD 5/13/2008 14:10 SO 08050456-003AMSD MSD 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 10:42 2a Dry Total 5 44830 108113 8050456 5/13/2008 8:20 5/16/2008
LCS-44830 5/13/2008 14:10 SO LCS-44830 LCS 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 9:59 2a Dry Total 1 44830 108113 8050456 5/13/2008 8:20 5/16/2008

LL4-010-FS-0508-C 5/12/2008 16:00 SO 08050456-001A 2.8 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 10:02 2a Dry Total 1 44830 108113 8050456 5/13/2008 8:20 5/16/2008
LL4-011-FS-0508-C 5/12/2008 16:20 SO 08050456-002A 2.8 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 10:12 2a Dry Total 1 44830 108113 8050456 5/13/2008 8:20 5/16/2008
LL4-012-FS-0508-C 5/12/2008 16:40 SO 08050456-003A 2.8 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 10:22 2a Dry Total 5 44830 108113 8050456 5/13/2008 8:20 5/16/2008

MB-44830 5/13/2008 14:10 SO MB-44830 MB 7041 Gen Prep 1RES 5/13/2008 14:10 5/14/2008 9:56 2a Dry Total 1 44830 108113 8050456 5/13/2008 8:20 5/16/2008
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Table 3-2
Analytical Results
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Matrix Lab Sample ID QC 

Type Temp
Lab 

Method 
ID

Prep 
Type

Analysis 
Type Prep Date Analysis Date QC 

Level
Result 
Basis

Total / 
Dissolved Dilution Prep 

Batch
Run 

Batch

Lab 
Report 
Batch

Lab Receipt 
Date

Lab Report 
Date

08040667-010AMS 4/17/2008 14:32 SO 08040667-010AMS MS 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:58 2a Dry Total 2 44190 106983 8040667 4/17/2008 14:32 4/18/2008
08040667-010AMSD 4/17/2008 14:32 SO 08040667-010AMSD MSD 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 9:01 2a Dry Total 2 44190 106983 8040667 4/17/2008 14:32 4/18/2008

LCS-44190 4/17/2008 14:32 SO LCS-44190 LCS 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 7:56 2a Dry Total 1 44190 106983 8040667 4/17/2008 14:32 4/18/2008
MB-44190 4/17/2008 14:32 SO MB-44190 MB 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 7:53 2a Dry Total 1 44190 106983 8040667 4/17/2008 14:32 4/18/2008

PLA-001-FS-0408-C 4/16/2008 14:55 SO 08040667-001A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 9:05 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-002-FS-0408-C 4/16/2008 15:03 SO 08040667-002A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:03 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-003-FS-0408-C 4/16/2008 15:13 SO 08040667-003A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:06 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-004-FS-0408-C 4/16/2008 15:22 SO 08040667-004A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:14 2a Dry Total 20 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-005-FS-0408-C 4/16/2008 15:34 SO 08040667-005A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:17 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-006-FS-0408-C 4/16/2008 15:55 SO 08040667-007A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:24 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-007-FS-0408-C 4/16/2008 16:10 SO 08040667-008A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 9:18 2a Dry Total 2 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-008-FS-0408-C 4/16/2008 16:20 SO 08040667-009A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:49 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-009-FS-0408-C 4/16/2008 16:35 SO 08040667-010A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 9:11 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
PLA-010-FS-0408-C 4/16/2008 15:34 SO 08040667-006A 5.4 7041 Gen Prep 1RES 4/17/2008 14:32 4/18/2008 8:21 2a Dry Total 1 44190 106983 8040667 4/17/2008 8:00 4/18/2008
08050060-001AMS 5/2/2008 14:19 SO 08050060-001AMS MS 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:10 2a Dry Total 1 44573 107676 8050060 5/2/2008 14:19 5/5/2008

08050060-001AMSD 5/2/2008 14:19 SO 08050060-001AMSD MSD 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:13 2a Dry Total 1 44573 107676 8050060 5/2/2008 14:19 5/5/2008
LCS-44573 5/2/2008 14:19 SO LCS-44573 LCS 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:38 2a Dry Total 1 44573 107676 8050060 5/2/2008 14:19 5/5/2008
MB-44573 5/2/2008 14:19 SO MB-44573 MB 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 10:35 2a Dry Total 1 44573 107676 8050060 5/2/2008 14:19 5/5/2008

PLA-011-FS-0508-C 5/1/2008 10:40 SO 08050060-001A 5.6 7041 Gen Prep 1RES 5/2/2008 14:19 5/5/2008 12:33 2a Dry Total 1 44573 107676 8050060 5/2/2008 8:02 5/5/2008
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TABLE 4-1 
Acceptable and Quality Data Completeness 

 
Matrix Soil      

Analytical 
Group  

Antimony      

Concentration 
 Level 

 

Low      

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  

Indicators 
(DQIs)  

 
Measurement  
Performance 

Criteria  

 
Overall quality 

data completeness 

QC Sample 
and/or Activity 
Used to Assess 
Measurement 
Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or Both 

(S&A) 

Precision RPD ±30%           Acceptable Field Duplicates S 

Precision RPD ±15% or laboratory 
generated control chart 
limits, whichever are 
more stringent          

Acceptable Laboratory Duplicates A 

Accuracy/Bias  ±15% Recovery     Acceptable LCS A 

Accuracy/Bias  ±30% Recovery          Acceptable Matrix Spike 
(inorganics) 

A 

Accuracy/Bias No target compound 
greater than reporting 
limit 

Acceptable Method Blanks, 
Instrument Blanks 

A 

Sensitivity ±10% for initial 
calibration, ±20% for 
continuing calibration        

Acceptable Laboratory Fortified 
Blank 

A 

See FSP Section 
2.7.2 
      
      
      
      
      
      

EPA Method 
7041/ SOP3040      
      
      
      
      
      
      

Completeness >95% sample collection, 
>90% per analytical 
method, >95% overall 
analytical data, >80% 
overall completeness 

100% Data Completeness 
Check 

S & A 

 



TABLE 5-1 
Field Completeness 

 
Analysis 
 

Number of Critical 
Composite Samples 
Planned 1 

Number of Samples 
Collected 

Field Completeness 
 

Antimony  352 332 100% 2 

Antimony Additional samples:  
None 

Additional samples3: 4  N/A 

Totals = 352 37 100% 
 

Goal = 95% 
 

   

 
 
 
 
 
Notes: 
1 = Number of samples includes field samples and duplicate samples. 
2 = Two confirmation samples from Load Line 2 and Load Line 4 could not be collected due to unexpected obstacles (concrete pad on 
West wall). However, the two samples are not considered as critical samples, since our goal was the removal of the contaminated soil. 
3= Three additional samples were collected from Load Line 4 and one additional sample from the Potential Landfill Area after 
additional excavation was conducted. 
 



 



 

 

 
 
 
 
 
 
 
 

APPENDIX A – CHAIN OF CUSTODIES  
 





















 

 

 
 
 
 
 
 
 
 

APPENDIX B – DAILY FIELD QUALITY CONTROL REPORTS 















































































































 



 

 

 
 
 
 
 
 
 
 

APPENDIX C – ANALYTICAL DATA CD 
 



 



 

 

 
 
 
 
 
 
 
 

APPENDIX J – MANIFESTS, WEIGH TICKETS, AND 
CERTIFICATION OF DISPOSAL 

 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LOAD LINE 2  
MANIFESTS AND WEIGH TICKETS 

 
(534.37 Tons Total)



 



























































































 
 
 
 
 
 
 
 
 
 
 
 
 

LOAD LINE 4  
MANIFESTS AND WEIGH TICKETS 

 
(268.1 Tons Total)



 































































 
 
 
 
 
 
 
 
 
 
 
 
 

POTENTIAL LANDFILL AREA  
MANIFESTS AND WEIGH TICKETS 

 
(798.78 Tons Total) 



 



































































































































 
 
 
 
 
 
 
 
 
 
 
 

CERTIFICATION OF DISPOSAL 
 



 





 



 

 

 
 
 
 
 
 
 
 

APPENDIX K – BACKFILL/TOPSOIL WEIGH TICKETS 
 

 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LOAD LINE 2 BACKFILL TICKETS 
 

(673.29 Tons Total)



 



































































 
 
 
 
 
 
 
 
 
 
 
 
 

LOAD LINE 4 BACKFILL TICKETS 
 

(321.79 Tons Total)



 

































 



 
 
 
 
 
 
 
 
 
 
 
 
 

POTENTIAL LANDFILL AREA BACKFILL TICKETS 
 

(798.78 Tons Total) 
 



 

































































 



 

 

 
 
 
 
 
 
 
 

APPENDIX L – WASTEWATER SAMPLE RESULTS 
 

 



 







































From: Ed Southwick

To: Baer, Kurt H NWK

cc: Jennifer Shimamoto

Subject: RE: Mead NOP OU3 IDW water disposal
Date: 05-19-2008 13:58

Kurt 
Yes, NDEQ concurs. 
Ed 
 
Edward Southwick 
Remediation Section 
Nebraska Dept. of Environmental Quality 
1200 N. Street, Suite 400, Box 98922 
Lincoln, Nebraska  68509-8922 
Phone: 402-471-4875   Fax: -2909 
Ed.Southwick@NDEQ.state.ne.us 
www.DEQ.State.ne.us 
 
▼ "Baer, Kurt H NWK" <Kurt.H.Baer@usace.army.mil> 
 
 
"Baer, Kurt H NWK" 
<Kurt.H.Baer@usace.
army.mil>  
 
 
05-19-08 14:00 

 

To "Baer, Kurt H NWK" <Kurt.H.Baer@usace.army.mil>, 
<Ed.Southwick@NDEQ.State.NE.US> 

cc "Jennifer Shimamoto" <Jennifer.
Shimamoto@kingstonenv.com> 

Subject RE: Mead NOP OU3 IDW water disposal 
 
  

 
 
Ed, 
 
I just from out that ECC (USACE's Treatment Plant's Contractor) has 
accepted 
the waste water. 
 
Do you concur with diposal of the waste water there? 
 
Kurt  
 

mailto:CN=Ed Southwick/O=NDEQ
mailto:Kurt.H.Baer@usace.army.mil
mailto:Jennifer.Shimamoto@kingstonenv.com
mailto:Ed.Southwick@NDEQ.state.ne.us
http://www.deq.state.ne.us/


-----Original Message----- 
From: Baer, Kurt H NWK  
Sent: Monday, May 19, 2008 1:58 PM 
To: 'Ed.Southwick@NDEQ.State.NE.US' 
Cc: Jennifer Shimamoto 
Subject: FW: Mead NOP OU3 IDW water disposal 
 
Ed, 
 
I may be jusmping ahead before I need to, but assuming the USACE 
Treatment 
Plant at Mead accepts the waste I still need your approval (I am working 
on 
the plants approval now).  See the FSP Section 6.1.   
 
Please review the attachment and let me know you position. 
 
Kurt  
 
-----Original Message----- 
From: Jennifer Shimamoto [mailto:Jennifer.Shimamoto@kingstonenv.com] 
Sent: Friday, May 16, 2008 4:06 PM 
To: Brady Bigelow; David Dander 
Cc: Ganesh Subramaniam; Tim Thares; Vince Stallbaumer; Baer, Kurt H 
NWK 
Subject: RE: Mead NOP OU3 IDW water disposal 
 
My apologies.  Here is the attachment. 
 
Jennifer 
 
-----Original Message----- 
From: Brady Bigelow [mailto:bbigelow@ecc.net] 
Sent: Friday, May 16, 2008 4:06 PM 
To: David Dander; Jennifer Shimamoto 
Cc: Ganesh Subramaniam; Tim Thares; Vince Stallbaumer; Kurt H NWK 
Baer 
Subject: RE: Mead NOP OU3 IDW water disposal 
 
Jennifer, 
 
The attachment didn't make it through. I forwarded your previous e-mail to 



the project engineer, Ganesh Subramaniam, and he is reviewing the 
information.  As soon as I receive the additional information, we will make 
a 
decision regarding our capability to dispose of this material. 
 
Thanks, 
 
Brady 
 
 
 
>>> Jennifer Shimamoto <Jennifer.Shimamoto@kingstonenv.com> 
5/16/2008 
>>> 2:54 PM >>> 
David/Brady, 
As a followup to my email yesterday, attached are the final wastewater 
results (on page 7) including the mercury analysis.  Please let me know if 
these results are acceptable or if we need to collect a filtered sample or do 
something else.  We would like to be able to get rid of this wastewater on 
Wednesday, May 21.  If you would like to discuss these results, please feel 
free to call me at (816)524-8811 or (816)935-8533. 
 
Thank you, 
Jennifer Shimamoto, R.G. 
KINGSTON ENVIRONMENTAL SERVICES 
15450 Hangar Road 
Kansas City, MO 64147 
Office:  (816)524-8811 / (800)249-8811 
Fax:  (816)525-5027 
Cell:  (816)935-8533 
http://www.kingstonenv.com/ 
 
 
-----Original Message----- 
From: Jennifer Shimamoto 
Sent: Thursday, May 15, 2008 2:28 PM 
To: 'David Dander'; Brady Bigelow 
Cc: Tim Thares; Vince Stallbaumer; Baer, Kurt H NWK 
Subject: RE: Mead NOP OU3 IDW water disposal 
 
David/Brady, 
 



I'm not sure if you'll remember, but we talked quite awhile back about 
getting rid of our decon water from the Mead NOP OU3 antimony soil 
removal at 
your water treatment plant.  We are just finishing up the removals and are 
hoping to dispose of our water soon.  We will have approximately 350 
gallons 
of water.  I've attached some preliminary data here for you to review - it's 
a total metals analysis and is still preliminary primarily because I don't 
have the mercury results yet (the lab's mercury analyzer was broken).  I 
wanted to get this to you quickly though in case there is a problem.  Note 
this analysis was for total metals and the water was moderately turbid, 
which 
is why the metals results are somewhat high.  Please review the results 
and 
let me know what you think. 
 
Thank you, 
Jennifer Shimamoto, R.G. 
KINGSTON ENVIRONMENTAL SERVICES 
15450 Hangar Road 
Kansas City, MO 64147 
Office:  (816)524-8811 / (800)249-8811 
Fax:  (816)525-5027 
Cell:  (816)935-8533 
http://www.kingstonenv.com/ 
 
 
-----Original Message----- 
From: David Dander [mailto:ddander@ecc.net] 
Sent: Wednesday, January 09, 2008 12:12 AM 
To: Jennifer Shimamoto 
Cc: Brady Bigelow; Ganesh Subramaniam; Tim Thares; Vince Stallbaumer 
Subject: RE: Mead NOP OU3 IDW water disposal 
 
Jennifer, 
 
Aside from the metals analysis, our only other concern was that 1,4 
dioxane 
and I think RAD constituents are present in some parts of the landfill. 
If your IDW is generated from one of those areas within the landfill you 
would likely already know and want to profile for such. 



 
Otherwise myself, the plant operator, and project engineer from ECC don't 
see 
any problems accepting your IDW pending metals analysis. 
Please coordinate with Tim Thares or let us know of further questions or 
needs. 
 
thank you, 
 
 
 
 
David Dander, CHMM, PMP 
Project Manager/Hydrogeologist 
ECC 
1746 Cole Blvd., Bldg. 21, Suite 350 
Lakewood, CO 80401 
Office: 303-590-1188 
Cell: 303-518-9920 
 
>>> Jennifer Shimamoto <Jennifer.Shimamoto@kingstonenv.com> 
12/31/2007 
>>> 8:28 AM >>> 
Brady, 
Thank you.  I talked to Kurt Baer and got some clarification on what you 
had 
discussed earlier with him.  We will definitely analyze our IDW water for 
metals (SW6010B/7470A) and submit the results to you for approval before 
bringing the water to the treatment plant.  However, should we be 
analyzing 
for anything else as well?  There have been some explosives, VOCs, and a 
few 
SVOCs detected at these sites in soil, but not at levels of concern.  Since I 
believe the treatment plant is treating for VOCs and explosives I wasn't 
sure 
if analyzing for them in the IDW would matter or not.  We could analyze 
for 
SVOCs as well, but they're very unlikely to get in the IDW water at a level 
that would pose a problem since the previous levels detected in soil were 
quite low.  But we will do whatever analyses you think best. 
 
Thank you, 



Jennifer Shimamoto, R.G. 
KINGSTON ENVIRONMENTAL SERVICES 
15450 Hangar Road 
Kansas City, MO 64147 
Office:  (816)524-8811 / (800)249-8811 
Fax:  (816)525-5027 
Cell:  (816)935-8533 
www.kingstonenv.com 
 
 
-----Original Message----- 
From: Brady Bigelow [mailto:bbigelow@ecc.net] 
Sent: Wednesday, December 26, 2007 9:56 AM 
To: Jennifer Shimamoto 
Cc: Tim Thares; Vince Stallbaumer 
Subject: Re: Mead NOP OU3 IDW water disposal 
 
Jennifer, 
 
You would simply need to verify the data you supplied earlier.  If the 
concentrations do not vary greatly, we should be fine.  You would then 
need 
to coordinate with our plant operators.  They are copied on this e-mail. 
 
Thanks 
 
Brady 
 
>>> Jennifer Shimamoto <Jennifer.Shimamoto@kingstonenv.com> 
12/26/2007 
>>> 8:33 AM >>> 
Brady, 
I left you a voicemail last week, but thought it might be easier to catch you 
by email, especially with the holidays.  Kurt Baer with USACE told us to 
contact you regarding disposal of our IDW water from the OU3 antimony 
removal 
at the Mead NOP, per the emails below.  We are still in the process of 
finalizing our work plan and won't be in the field until March most likely. 
However, I need to find out what parameters we will need to analyze for 
and 
anything else we may need to do before we can dispose of our IDW water 
at the 



treatment plant, so I can put that information in the work plan and have 
the 
laboratory lined up. 
 
Thank you for your help, 
 
Jennifer Shimamoto, R.G. 
KINGSTON ENVIRONMENTAL SERVICES 
15450 Hangar Road 
Kansas City, MO 64147 
Office: (816)524-8811 / (800)249-8811 
Fax: (816)525-5027 
Cell: (816)935-8533 
www.kingstonenv.com 
 
 
 
-----Original Message----- 
From: Baer, Kurt H NWK [mailto:Kurt.H.Baer@usace.army.mil] 
Sent: Wednesday, October 31, 2007 11:52 AM 
To: Chad Tipton 
Cc: Anderson, H Garth NWK; Boese, Kirk D NWK 
Subject: FW: FW: NPDES 
 
Good news.   Our contractor says that you all can treat your IDW at the 
treatment plant. 
 
Recommend that you coordinate directly with Brady at ECC for the disposal 
parameters. 
 
Brady's phone number is 303 298 7607 x1146 
 
-----Original Message----- 
From: Brady Bigelow [mailto:bbigelow@ecc.net] 
Sent: Wednesday, October 31, 2007 11:47 AM 
To: Baer, Kurt H NWK 
Cc: Tim Thares; Vince Stallbaumer 
Subject: Re: FW: NPDES 
 
Kurt, 
 
With the dilution effect, we should be just fine.  We will need to coordinate 



with Tim and Vince at the treatment plant.  They are copied on this e-mail. 
 
Thanks 
 
Brady 
 
>>> "Baer, Kurt H NWK" <Kurt.H.Baer@usace.army.mil> 10/30/2007 
9:06 AM 
>>> >>> 
Brady, 
 
I work with Dave and Sandeep on Mead, but on the OU3 soil removal. 
 
Attached is the latest info we have on the discharge parameters at the 
waste 
water treatment plant.   I hope it is your latest version also. 
 
My OU3 contractor will be generating decon-water and rinse water from its 
antimony contaminated soil removal at Load Lines 2 & 4, and the Potential 
Landfill. 
 
The question is, will you accept the decon/rinse-water at the treatment 
plant 
and what sampling parameter do you require prior to recieving the water?  
Of 
course you have the option to just not accept the water. 
 
Thanks 
 
Kurt 
 
-----Original Message----- 
From: Mehta, Sandeep NWK 
Sent: Tuesday, October 30, 2007 9:46 AM 
To: Baer, Kurt H NWK; Nelson, David C NWK 
Subject: NPDES 
 
 



 

 

 
 
 
 
 
 
 
 

APPENDIX M – LOGBOOK 
 



 





















































 



 

 

 
 
 
 
 
 
 
 

APPENDIX N – VERIFICATION SAMPLING PLAN  
 



 



DRAFT FNAL 

WORK PLAN ADDENDUM 
VERIFICATION SAMPLING PLAN 

for the 

NON-TIME CRITICAL REMOVAL ACTION 

FOR 

OPERATIONAL UNIT (OU) #3 

NEBRASKA ORDNANCE PLANT 

MEAD, NEBRASKA 

Prepared by 

U.S. ARMY CORPS OF ENGINEERS 

KANSAS CITY DISTRICT 

KANSAS CITY, MISSOURI 

 

October 2008 
 

As part of the post excavation work at the OU#3 antimony removal verification sampling will be 
completed.  Verification sampling will be limited to native soils beneath the soil stockpile areas, 
decontamination areas, and truck loading areas.  Where non-native soil is present then the 
verification sampling will be limited to perimeter/native soil locations.  Verification sampling 
will be per sample area and the sample depth will be limited to the top 6 inches of native soil.  
Up to 5 sample aliquots will collected/ composited per 5000 square feet or 300 linear feet.  Soil 
sample procedures will follow the original Field Sampling Plan of the OU#3 Work Plan. 

All verification samples will be analyzed for antimony through U.S. Environmental Protection 
Agency (EPA) method 7041.  Table 2.1 of the original Field Sampling Plan of the OU#3 Work 
Plan lists the analytical requirement for verification sampling, EPA approved analytical methods, 
sample containers to be used, sample preservation requirements, and the maximum holding time 
allowable before samples are extracted and/or analyzed.  A Quality Assurance/Quality Control, 
Matrix Spike, and Matrix Spike Duplicate sample will not be necessary. 

Sampling location are described below and identified in Figures A-1, A-2, and A-3. 

Potential Landfill Area 

Soil Stockpile Areas – Main Stockpile 

The main stockpile is the larger of two piles set up at the Potential Landfill Area.  The dimension 
of this pile is approximately 90 foot by 50 foot pile or 4,500 square feet.  A 5 aliquot composite 
sample will be collected with one aliquot from each corner and one aliquot from the center of the 
stockpile. 









Additionally, one composite verification sample will be collected to the east side of the main 
stockpile and one composite verification sample will be collected to the west side of the main 
stockpile.  These east and west verification samples will be collected in an area parallel to and an 
area approximately half the size of the main stockpile.  Each side verification sample will be a 5 
aliquot composite sample that will be collected from each corner and one aliquot from the center. 

There is no need for a verification sample to the north of the main stockpile as that area was 
excavated and replaced with clean soil.  The area to the south of the main stockpile will be 
sampled as part of the decontamination/truck loading area verification sampling 

The following sample designation will be used: 

PLA-VS-Main  Potential Landfill Area – Verification Sample – Main Stockpile 

PLA-VS-Main-E Potential Landfill Area - Verification Sample - Main Stockpile - East Side 

PLA-VS-Main-W Potential Landfill Area - Verification Sample - Main Stockpile –West Side 

Soil Stockpile Areas – Asbestos Stockpile 

The asbestos stockpile is the smaller of two piles set up at the Potential Landfill Area and was set 
up to separate the antimony contaminated soil with asbestos containing material (ACM) from the 
main stockpile.  The dimension of this pile is approximately 25 foot square or 625 square feet.  A 
5 aliquot composite sample will be collected with one aliquot from the center of the stockpile 
and one aliquot from each corner just beyond the extent of the stockpile.  The following sample 
designation will be used: 

PLA-VS-ASB  Potential Landfill Area – Verification Sample – Asbestos Stockpile 

Decontamination Area 

The decontamination area is approximately 25 foot square or 625 square feet.  A 5 aliquot 
composite sample will be collected with one aliquot from the center of the decontamination area 
and one aliquot from each corner just beyond the extent of the decontamination area.  The 
following sample designation will be used: 

PLA-VS-Decon Potential Landfill Area – Verification Sample – Decontamination Area 

Truck Loading Area 

The truck loading area is approximately 50 feet long by 15 feet wide or 750 square feet.  The 
orientation of the truck loading area is approximately east – west.  A 5 aliquot composite sample 
will be collected.  Three aliquots will be collected from beneath the truck loading area and two 
aliquots will be collected south of the truck loading area. 

There is no need to sample to the west, north, and east of the truck loading area as any soil 
concerns will be captured by the main stockpile verification sampling. 

The following sample designation will be used: 

PLA-VS-TLA Potential Landfill Area - Verification Sample - Truck Loading Area 

Load Line 2 
Soil Stockpile Area 

At this area soil was directly loaded onto trucks; hence, there was no soil stockpiling. 



Decontamination Area 

The decontamination area is approximately 25 foot square or 625 square feet.  A 5 aliquot 
composite sample will be collected with one aliquot from the center of the decontamination area 
and one aliquot from each corner just beyond the extent of the decontamination area.  The 
following sample designation will be used: 

LL2-VS-Decon Load Line 2 – Verification Sample – Decontamination Area 

Truck Loading Area 

The truck loading area is approximately 300 feet long by 15 feet wide.  The orientation of the 
truck loading area is approximately north – south and on top of a gravel road bed.  The north and 
south ends of the truck loading area is a gravel roadbed or non-native material; hence, soil 
samples will not be collected.  The east side of the truck loading area is adjacent to the 
excavation and its native soils have been replaced with clean backfill; hence, soil samples will 
not be collected.  The west side of the truck loading area will be sampled beyond the roadbed in 
native soil.  A 5 aliquot composite sample will be collected along the length of the truck loading 
area and evenly spaced.  The following sample designation will be used: 

LL2-VS-TLA- Load Line 2 - Verification Sample - Truck Loading Area 

Load Line 4 
Soil Stockpile Area 

At this area soil was directly loaded onto trucks; hence, there was no soil stockpiling. 

Decontamination Area 

The decontamination area is approximately 25 foot square or 625 square feet.  A 5 aliquot 
composite sample will be collected with one aliquot from the center of the decontamination area 
and one aliquot from each corner just beyond the extent of the decontamination area.  The 
following sample designation will be used: 

LL4-VS-Decon Load Line 4 – Verification Sample – Decontamination Area 

Truck Loading Area 

The truck loading area was on the concrete foundation of a demolished building.  The loading 
area was adjacent to the excavation area and its native soils have been replaced with clean 
backfill.  Soil sampling is not necessary at this area. 



 

 

 
 
 
 
 
 
 
 

APPENDIX O – VERIFICATION SAMPLING QUALITY  
CONTROL SUMMARY REPORT 

 
 



 



Quality Control Summary Report 
 

Confirmation Samples 
Non-Time Critical Removal Action 

Operable Unit 3 
Former Nebraska Ordnance Plant 

Mead, Nebraska 
AML SDG: 0810022 

 
 
 
 
 
 
 
 
 
 
 
 

Kansas City District 
Corps of Engineers 

 
November 2008 



 



Introduction and organization 
The sampling for this event was performed in accordance with Field Sampling Plan, 
Engineering Evaluation/Cost Analyses Non-Time Critical Removal Action for Operable 
Unit 3, Nebraska Ordnance Plant Mead, Nebraska.  Samples collected for this event and 
analyses performed are listed in the Sample Status and Receipt Report on page 9 in the 
case narrative. Primary and quality control samples are listed on the quality control 
Association form on page 22 in the case narrative.  Primary field samples were analyzed 
by Analytical Management Laboratory (AML), in Olathe, Kansas.  Data was reviewed 
using the ADR 8.1 from LDC Inc and the Mead Data Review Guide.  Data was compiled 
for this report from EDMS 7.0 from LDC Inc. Analytical results are in Table 1 of this 
report. 
 
Laboratory data packages and Case Narratives are in Appendix A.  

Chain-of-Custody 
Chain-of-Custody was complete.  Samples were received in good condition and 
appropriately preserved. See sample receiving reports in Appendix A. 
 

Holding Times 
Holding time of 180 days was met.  These samples were under an expedited (one week) 
turnaround time which was met. 

Method Blank  
Antimony was not detected in the method Blank 

Laboratory Control Sample Recoveries 
LCS/LCSD results were within the acceptable limits. 
 
Post Digestion Spike 
The PDS was within acceptable limits. 
 
Serial Dilution 
Serial dilution results were within acceptable limits. 

Matrix Spike/Matrix Spike Duplicate 
MS/MSD results were below acceptable limits, with 71.9% and 72.9% recoveries with 
the acceptable range of 80%-120%.  The relative percent difference (RPD) was very 
close at 1.36%.  With acceptable LCS/LCSD, PDS, and serial dilution results this would 
be indicative of a matrix effect.  The parent sample, PLA-VS-Decon, was flagged as 
estimated and these results indicate a low bias for the sample.  As the sample had 3.54 
mg/kg of antimony detected, it is unlikely that this small bias would impact the action 
limit of 30 mg/kg. 
 
Equipment Blanks 



There was no equipment blank submitted with this SDG. 
 
Field Duplicates 
There was no field duplicate submitted with this SDG 
 
Conclusion 
The data is acceptable as presented and is usable within the limitations of the 
qualifications supplied. 



 
Table 1 

Analytical Results 
 
 
ClientSampleId Collected LabID LabSampleID MatrixID Method AnalyteName CAS Result Qualifier Units LOQ LOD 

LL2-VS-Decon 10/8/2008 AML 0810022-07 SO 
6010B-
Sb Antimony 

7440-36-
0 0.888 U mg/kg 0.888 0.444 

LL2-VS-TLA 10/8/2008 AML 0810022-08 SO 
6010B-
Sb Antimony 

7440-36-
0 0.830 J mg/kg 0.988 0.494 

LL4-VS-Decon 10/8/2008 AML 0810022-09 SO 
6010B-
Sb Antimony 

7440-36-
0 2.06  mg/kg 0.998 0.499 

PLA-VS-ABS 10/8/2008 AML 0810022-04 SO 
6010B-
Sb Antimony 

7440-36-
0 15.1  mg/kg 0.968 0.484 

PLA-VS-Decon 10/8/2008 AML 0810022-05 SO 
6010B-
Sb Antimony 

7440-36-
0 3.54 J mg/kg 0.927 0.464 

PLA-VS-Main 10/8/2008 AML 0810022-01 SO 
6010B-
Sb Antimony 

7440-36-
0 0.592 J mg/kg 0.952 0.476 

PLA-VS-Main 
E 10/8/2008 AML 0810022-02 SO 

6010B-
Sb Antimony 

7440-36-
0 9.82  mg/kg 1.04 0.518 

PLA-VS-Main 
W 10/8/2008 AML 0810022-03 SO 

6010B-
Sb Antimony 

7440-36-
0 3.66  mg/kg 0.954 0.477 

PLA-VS-TLA 10/8/2008 AML 0810022-06 SO 
6010B-
Sb Antimony 

7440-36-
0 0.992 U mg/kg 0.992 0.496 

  



 



Appendix A 
 

Case Narrative 
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

        
October 16, 2008 
 
 
Mr. Jerry A. Montgomery 
Project Chemist, CENWK-EC-EF 
U.S. Army Corps of Engineers, Kansas City District 
Federal Building, Suite 610 
601 East 12th Street 
Kansas City, MO 64106-2896 
Phone: 816-389-3904 
Fax: 816-389-2008 
 
Dear Mr. Montgomery: 
 
 RE: Mead OU3 

W912DQ-04-D-0018  
AML Work Order Number: 0810022 

 
Attached, please find the hardcopy analytical report (________ total pages) for 
environmental samples submitted by CENWK for the project described above. The 
analytical results included in this report relate only to the samples received by Analytical 
Management Laboratories (AML) and meet NELAC compliance, except as noted in the 
case narrative.  Problems encountered in the analysis of these samples are documented in 
the laboratory case narrative observations and non-conformances and/or data qualifiers. 
The case narrative is an integral part of this report.  This report has been paginated and 
my not be reproduced for distribution, except in full, without the written approval of 
AML. Results are reported to three significant figures; the third significant figure may be 
estimated.  Please feel free to contact me by phone (913-829-0101 ext. 23), fax (913-829-
1181) or email (mharris@amlabinc.com) if you have any questions. 
 
 
Respectfully Submitted, 
Analytical Management Laboratories, Inc. _____________________________ 

Melania Harris 
Project Manager 
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

 Case Narrative 
 

Project and Sample Information 
Task order information, completed copies of the chain of custody form(s), and Analytical 
Management Laboratories (AML) sample condition upon receipt form (s) are included in 
the Project and Sample Information section.  The AML laboratory information 
management system (LIMS)-generated sample status and receipt report, showing field 
sample identifiers and corresponding laboratory identifiers is also included.  
 
Reports 
The hardcopy laboratory reports and electronic data deliverables (EDDs) were prepared 
using the Promium Element Data System (LIMS). Under the procedure used by the 
laboratory, the hardcopy reports are generated using information contained in a database, 
which is also used to generate electronic deliverables to assure data integrity between the 
two media.  The attached report is organized as follows: 
  
Cover Letter 
Laboratory Case Narrative 
Sample Information 
Sample Result Forms, organized in the following order: by test and by sample. 
 
Quality Control (QC) Summary Reports, organized in the following order: by test, by 
matrix, and by QC batch number.  The QC Summary for each analytical batch contains 
the following, when applicable: 
 
1. QC Association Form  
2. Surrogate Recovery Summary, when applicable   
3. Method Blank (MB) Results 
4. Laboratory Control Sample (LCS) Results 
5. LCS duplicate (LCSD) Results, when available 
6. LCS Recoveries Summary 
7. LCSD (when applicable) Recoveries and RPD Summary  
8. Matrix Spike (MS) Results 
9. MS duplicate (MSD) Results  
10. MS Recoveries Summary  
11. MSD Recoveries and RPD Summary 
 
Sample Result Forms 
Sample results are shown on modified Form 1 equivalents with the following qualifiers: 
U = Not detected or detected below method detection limit (MDL) or the limit of 
detection (LOD). 
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

J = Detected above MDL or LOD but below the limit of quantitation (LOQ). 
P = RPD >40% between primary and confirmation column results for dual column 
chromatographic methods (e.g. GC and HPLC methods).  
E = Detected at levels in excess of the upper calibration limit. 
B = Detected in the associated method blank 
Q1 = The %D or %Drift for the associated CCV is outside the method QC limit.  
* = Exceeds QC limits 
ME = Marginal exceedence of the 3-sigma QC limits 
ME* = Exceedence of the 4-sigma QC limits 
X = as defined in the case narrative when utilized 
  
The LODs and LOQs have been adjusted for sample weight or volume, dilution, and 
percent solids, when applicable.  MDLs are statistically defined, instrument-specific 
quantities, which are used as LODs for some tests.  For situations when multiple MDLs 
exist for a test (e.g. several instruments running the same test on a given matrix) or when 
MDLs are unachievable on a routine basis, LODs, which may be greater than MDL but 
typically one-half of the applicable LOQs are used to define cut-off points for reporting 
positive results.  The LOQs are typically the lowest point on the initial calibration curve.  
 
Quantitative results for analytes detected in the sample (positive results) are shown under 
the column labeled "Result".  Results coded with the qualifier E should not be used 
unless additional analyses were unavailable due to other limitations.  Data coded as E 
should not be compared to other data since non-linearity in calibration may be a severe 
problem for some analytes.  Multiple sample result forms may be provided for one or 
more of the following reasons: 
Sample was reanalyzed for surrogate or internal standard recovery outliers; 
Sample was reanalyzed at a dilution; 
One of the analyses was performed outside holding times; 
A replicate analysis was performed for other quality control purposes; 
Client requirements 
 
QC Association Forms 
The list consisting of MB, LCS, LCSD (if any), MS (whenever available), MSD 
(whenever available), and field samples from the reported AML work order that are 
associated with each QC batch are shown on QC Association Forms.  Additional items 
such as PDS, SD may be included for some parameters (e.g. metals). Separate forms are 
included for each QC batch, for each matrix and test.   
 
Surrogate Recovery Forms 
A summary of the system monitoring compound recoveries for organic analyses is 
included in this section.  The QC limits from the Department of Defense Quality Systems 
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

Manual for Environmental Laboratories, Final Version 3, January 2006 is used in the 
reports, when available. Method-specified limits or in-house limits are used as applicable.   
Corrective action involving re-extraction and/or reanalysis is performed for samples that 
exceed the surrogate QC limits.   
 
Method Blank Result Forms 
The QC limit for the Method Blank is set at one half of the applicable LOQ for each 
target analyte with the exception of common laboratory contaminants, which is set at the 
LOQ.   
 
Laboratory Control Sample (LCS) Report Forms 
Laboratory control samples were analyzed with each QC batch as described in the QC 
Association Form.  Laboratory Control sample limits are set as a default to the DOD 
QSM limits when available.   When the 3-sigma control limit is exceeded for any analyte, 
the LCS report is flagged “ME”.  The total number of method analytes, and the number 
of ME analytes are tracked and compared against the number allowed per NELAC and 
the DOD QSM.  This information is summarized at the bottom of the recoveries 
summary reports.  Analytes with LCS recoveries that exceed the 4-sigma limits are 
flagged ME* and reanalysis may be required for the affected analyte if it is a contaminant 
of concern.   The relative percent differences (RPDs) for the LCS duplicates, a voluntary 
laboratory QC parameter, are computed to track in-house precision for method 
duplicates.  
 
Matrix Spike/Matrix Spike Duplicate Recoveries Report Forms 
The MS/MSD results are shown in Form-1 equivalents.  See section on LCS for 
additional details.  The RPDs for MS duplicates that are outside the applicable QC limits 
are flagged with an asterisk (*).  The effect of matrix is taken into account in determining 
corrective action procedures based on MS and MSD results, recoveries, and RPD.  
 
Calibration 
Instruments were calibrated in accordance with applicable method.  Deviations are noted 
as a non-conformance.  Copies of initial calibration and calibration verification 
summaries and associated raw data will be maintained in laboratory files and made 
available for detailed client review.  
 
Test Methods and Holding Times 
Analyses were performed within applicable holding times except as noted on sample 
reports.  See parameter specific non-conformances for more information.     
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

 
Batch-specific Quality Control Procedures 
Quality control data from method blanks and laboratory control samples are used as batch 
QC elements.  In accordance with EPA, USACE, and DoD guidelines, QC data from 
matrix spikes are used as matrix-specific QC elements and QC data from surrogates, 
internal standard areas, etc. are used as sample-specific QC elements.  When the batch 
QC elements are outside their QC limits, results for associated samples are evaluated and 
corrective actions that affect the entire sample set are performed. 
 
Matrix-specific or Sample-specific Quality Control Procedures 
Sample concentrations exceeding the upper calibration limit, surrogate recoveries outside 
the QC limits, calibration parameters not within QC limits, etc. are used as sample-
specific and/or sample-group specific QC elements for one or more associated samples 
during instrumental analysis.  Serial dilution, standard addition, MS recoveries, etc. are 
used as matrix-specific QC elements for one or more associated samples.  When these 
QC elements are outside their QC limits, associated individual sample results are 
evaluated and appropriate corrective actions are performed.   
 
Manual Integration 
Manual integration operations that have potential to improve accuracy of analysis are 
performed, as necessary (shown with an “M” flag on raw data) based on visual inspection 
of peak shapes for each target analyte.  Such operations are technically defensible and 
they are not aimed at meeting the minimum technical requirements of the analytical 
procedure. 
 
Statement 
To the best of our knowledge, this data package is in compliance with the client terms 
and conditions, both technically and for completeness. Non-conformances are listed in 
the case narrative and/or data qualifiers for each parameter tested.  
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15130 South Keeler, Olathe, Kansas 66062 
Phone: (913) 829-0101 Fax: (913) 829-1181 

Project Information 
Nine (9) samples were received by AML on October 9, 2008 and logged in according to 
the Sample Status and Receipt Report included in this report.  Reference the chain of 
custody and Sample Condition upon receipt Report for any non-conformances on receipt 
condition and temperature upon receipt.  
 
Observations and Non-Conformances 
 

Metals (Antimony) by 6010B 
Batch P810081 – MS/MSD was outside QC limits biased low for Antimony, the Post 
Digestion Spike and Serial Dilution were within QC limits for Antimony.  
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Field Sample Information
(Chain of Custody Record, Sample Receipt Report, Condition Upon 

Receipt Report)

0810022
(Sample Delivery Group, SDG)

AML Work Order/Report Number: Printed: 10/16/20080810022
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Field Sample Analysis Data Sheets
(Form I equivalents)

0810022
(Sample Delivery Group, SDG)

6010B
(Parameter)

P810081
(Analytical Batch)

AML Work Order/Report Number: Printed: 10/16/20080810022
11 of 35



INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-01

Date Analyzed:

10/08/08 17:00

10/15/08 02:17

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-Main

83.38

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 0.592 J 0.476 0.952 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
12 of 35



INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-02

Date Analyzed:

10/08/08 17:00

10/15/08 02:26

Preparation:

Initial/Final:

EPA 3050B

P810081

1.23 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-Main E

78.55

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 9.82 0.518 1.04 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-03

Date Analyzed:

10/08/08 17:00

10/15/08 02:36

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-Main W

83.19

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 3.66 0.477 0.954 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-04

Date Analyzed:

10/08/08 17:00

10/15/08 02:45

Preparation:

Initial/Final:

EPA 3050B

P810081

1.31 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-ABS

78.83

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 15.1 0.484 0.968 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-05

Date Analyzed:

10/08/08 17:00

10/15/08 02:54

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-Decon

85.59

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 3.54 0.464 0.927 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-06

Date Analyzed:

10/08/08 17:00

10/15/08 04:01

Preparation:

Initial/Final:

EPA 3050B

P810081

1.2 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

PLA-VS-TLA

84.03

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 U 0.496 0.992 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-07

Date Analyzed:

10/08/08 18:30

10/15/08 04:10

Preparation:

Initial/Final:

EPA 3050B

P810081

1.28 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

LL2-VS-Decon

87.93

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 U 0.444 0.888 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-08

Date Analyzed:

10/08/08 18:30

10/15/08 04:19

Preparation:

Initial/Final:

EPA 3050B

P810081

1.23 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

LL2-VS-TLA

82.25

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 0.830 J 0.494 0.988 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Soil

Lab Sample ID: 0810022-09

Date Analyzed:

10/08/08 18:10

10/15/08 04:28

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010BAnalytical Method:

Sample ID:

Project Num:

Date Received:

0810022

Leach Method:

Date Leached:

10/11/08 09:53Date Prepared:

NA

LL4-VS-Decon

79.54

10/09/08 13:33

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 2.06 0.499 0.998 1mg/kgAntimony

Note:

AML Work Order/Report Number: Printed: 10/16/20080810022
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QAQC Analysis Data Sheets
(Form I equivalents, QCAF Form, Recovery Forms)

0810022
(Sample Delivery Group, SDG)

6010B
(Parameter)

P810081
(Analytical Batch)

AML Work Order/Report Number: Printed: 10/16/20080810022
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Quality Control Association Form

Lab Name: Analytical Management Laboratories, Inc. Fraction:

P810081QC Batch: 6010BMethod:

METALS

Date

Analyzed

Date

Prepared Lab Sample ID

Original

Sample Sample Type Project Number
0810022-0110/15/08 0810022SAMPLE10/11/08

0810022-0210/15/08 0810022SAMPLE10/11/08

0810022-0310/15/08 0810022SAMPLE10/11/08

0810022-0410/15/08 0810022SAMPLE10/11/08

0810022-0510/15/08 0810022SAMPLE10/11/08

0810022-0610/15/08 0810022SAMPLE10/11/08

0810022-0710/15/08 0810022SAMPLE10/11/08

0810022-0810/15/08 0810022SAMPLE10/11/08

0810022-0910/15/08 0810022SAMPLE10/11/08

8J14009-SRD110/15/08 08100220810022-05 Serial Dilution10/14/08

P810081-BLK110/15/08 0810022Method Blank10/11/08

P810081-BS110/15/08 0810022LCS10/11/08

P810081-BSD110/15/08 0810022LCS Dup10/11/08

P810081-MS110/15/08 08100220810022-05 Matrix Spike10/11/08

P810081-MSD110/15/08 08100220810022-05 Matrix Spike Dup10/11/08

P810081-PS110/15/08 08100220810022-05 Post Spike10/11/08

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

Form 1  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-BLK1

Date Analyzed: 10/15/08 01:37

Preparation:

Initial/Final:

EPA 3050B

P810081

1.25 g / 50 mL

6010BAnalytical Methdod:

Sample ID:

Project Num:

Date Received:

Soil

Method Blank

10/11/08 09:53Date Prepared:

0810022

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 0.400 0.800 1mg/kgAntimony U

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-BS1

Date Analyzed:

Preparation:

Initial/Final:

EPA 3050B

P810081

1.25 g / 50 mL

6010B

LCS

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

Soil 0810022

10/15/08  01:59

10/11/08 09:53Date Prepared:

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 82.2 0.400 0.800 1mg/kgAntimony

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-BSD1

Date Analyzed:

Preparation:

Initial/Final:

EPA 3050B

P810081

1.25 g / 50 mL

6010B

LCS Dup

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

Soil 0810022

10/15/08  02:08

10/11/08 09:53Date Prepared:

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 80.9 0.400 0.800 1mg/kgAntimony

AML Work Order/Report Number: Printed: 10/16/20080810022
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Analytical Management Laboratories, Inc.

Form 7 - Equivalent

Batch:

Matrix:

Lab Name: P810081

SoilMETALSFraction:

Units: mg/kg

LABORATORY CONTROL SAMPLE RECOVERY

Lab Sample ID:

Analyte

SPIKE

ADDED %REC

QC

FLAG

% REC QC. LIMITS

LCL UCL

P810081-BS1

LCS

AMOUNT

1208010382.280.0Antimony

Actual Number of Marginal Exceedences:  0

Number of Exceedences (ME) Allowed:  0

Total Number of Analytes:  1

AML Work Order/Report Number: Printed: 10/16/20080810022
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Analytical Management Laboratories, Inc.

Form 7 - Equivalent

Batch:

Matrix:

Lab Name: P810081

SoilMETALSFraction:

Units: mg/kg

LABORATORY CONTROL SAMPLE DUPLICATE RECOVERY AND RPD

Lab Sample ID:

Analyte

SPIKE

ADDED %REC

QC

FLAG

% REC QC. LIMITS

LCL UCL

P810081-BSD1

LCSD

AMOUNT

LCS/LCSD

RPD

1208010180.980.0Antimony 1.59

Actual Number of Marginal Exceedences:  0

Number of Exceedences (ME) Allowed:  0

Total Number of Analytes:  1

AML Work Order/Report Number: Printed: 10/16/20080810022
27 of 35



INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-MS1

Date Analyzed: 10/15/08 03:12

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010B

Matrix Spike

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

0810022Soil

10/08/08  17:00

10/09/08  13:33

10/11/08 09:53Date Prepared:

85.59

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 70.2 0.464 0.927 1mg/kgAntimony

AML Work Order/Report Number: Printed: 10/16/20080810022
28 of 35



INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:% Solids:

Batch:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-MSD1

Date Analyzed: 10/15/08 03:42

Preparation:

Initial/Final:

EPA 3050B

P810081

1.26 g / 50 mL

6010B

Matrix Spike Dup

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

0810022Soil

10/08/08  17:00

10/09/08  13:33

10/11/08 09:53Date Prepared:

85.59

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 71.1 0.464 0.927 1mg/kgAntimony

AML Work Order/Report Number: Printed: 10/16/20080810022
29 of 35



Analytical Management Laboratories, Inc. Batch:

Matrix:

Lab Name: P810081

SoilMETALSFraction:

Units: mg/kg

MATRIX SPIKE RECOVERY

Form 5A - Equivalent

Original Sample 

Analyte

SPIKE

ADDED %REC

% REC QC. LIMITS

LCL UCL

QC

FLAG

Original

Amount

0810022-05 Lab Sample ID for MS :

MS

Amount

P810081-MS1

ME*71.992.7Antimony 3.54 80 12070 2

AML Work Order/Report Number: Printed: 10/16/20080810022
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Analytical Management Laboratories, Inc. Batch:

Matrix:

Lab Name: P810081

SoilMETALSFraction:

Units: mg/kg

MATRIX SPIKE DUPLICATE RECOVERY AND RPD

Form 5A - Equivalent

Original Sample 

Analyte

SPIKE

ADDED %REC

QC

FLAG

% REC QC. LIMITS

LCL UCL RPD

MS/MSD

RPD

RPD

FLAG

Original

Amount

0810022-05 Lab Sample ID for MSD 

MSD

Amount

P810081-MSD1

ME*72.992.7Antimony 1.36 203.54 80 12071.1

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:

% Solids:

Batch:

Instrument ID:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: P810081-PS1

Date Analyzed: 10/15/08 03:51Preparation:

Initial/Final:

EPA 3050B

P810081

ICP

1.26 g / 50 mL

6010B

Post Spike

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

0810022Soil

10/08/08  17:00

10/09/08  13:33

85.59

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 86.9 0.464 0.927mg/kgAntimony 1

AML Work Order/Report Number: Printed: 10/16/20080810022
32 of 35



POST DIGESTION SPIKE SAMPLE RECOVERY

Form 5B - Equivalent

Lab Name:

Prep Batch:

Fraction:

Analytical Management Laboratories, Inc.

P810081
METALS

8J14009Analytical Batch:

COMPOUND
Original

Amount

SPIKE

ADDED

PDS

Amount

PDS %

REC

FLAG

QC. LIMITS

LCL UCL

PDS %

REC

86.93.54 89.992.7Antimony 75 125

* Values outside of QC limits

AML Work Order/Report Number: Printed: 10/16/20080810022
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INORGANIC ANALYSIS DATA SHEET

1A  Equivalent

Lab Name:

Client ID:

Matrix:

Date Collected:

% Solids:

Batch:

Instrument ID:

Analytical Management Laboratories, Inc.

USACE KANSAS CITY DISTRICT Project: Mead OU3

Lab Sample ID: 8J14009-SRD1

Date Analyzed: 10/15/08 03:03Preparation:

Initial/Final:

P810081

8J14009

ICP

6010B

Serial Dilution

Analytical Methdod:

Sample ID:

Project Num:

Date Received:

0810022Soil

10/08/08  17:00

10/09/08  13:33

85.59

1.26 g / 50 mL

CAS NO. FlagCOMPOUND RESULT Units LOD LOQ DIL
7440-36-0 3.35 J 2.32 4.64Antimony mg/kg 5

AML Work Order/Report Number: Printed: 10/16/20080810022
34 of 35



Form 8 - Equivalent

PERCENT DIFFERENCE FOR SERIAL DILUTION SAMPLE

Lab Name: Analytical Management Laboratories, Inc.

Fraction: METALS

Analytical Batch: 8J14009

0810022-05Orig HSN:

Orig Dil:

SD HSN:

SD Dil: 5

8J14009-SRD1

1

QC. LIMIT

UCLCOMPOUND

Original

Amount SD Amount %D
QC

FLAG

3.35Antimony 3.54 105.37

* Values outside of QC limits

NA = Not Applicable

AML Work Order/Report Number: Printed: 10/16/20080810022
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