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Executive Summary 

 

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste 

sites at previously owned U.S. Department of Defense properties. This investigation is being 

conducted for the Pentolite Road Red Water Pond (PRRWP) Area at the former Plum Brook 

Ordnance Works (PBOW) in Sandusky, Erie County, Ohio. PBOW is being investigated under 

the Defense Environmental Restoration Program for Formerly Used Defense Sites. The 

investigation is being managed and technically overseen by the Nashville and Huntington 

Districts of the U.S. Army Corps of Engineers (USACE). This 9,000-acre facility was used for 

the manufacture of explosives during World War II. The site is currently maintained by the 

National Aeronautics and Space Administration and is operated as the Plum Brook Station of the 

John H. Glenn Research Center at Lewis Field. 

 

This site delineation report has been prepared by Shaw Environmental, Inc. (Shaw) for the 

fieldwork conducted in 2009 and 2010 in support of the feasibility study (FS) addendum planned 

for the PRRWP Area. This work was performed under Delivery Order DX03 of Contract 

Number W912QR-08-D-0013. The field activities completed by Shaw were conducted pursuant 

to the site-specific sampling and analysis plan, which was developed in accordance with the 

PBOW site-wide sampling and analysis plan and the quality assurance project plan to ensure that 

work performed at the subject site will be of the quality required to satisfy the overall and site-

specific project objectives. A site-wide accident prevention/site-wide safety and health plan was 

also prepared for this investigation to help provide a safe work environment. 

 

The PRRWP was an unlined pond that received waste process water from Waste Water 

Treatment Plant 1 from 1942 to 1945 via an elevated discharge pipe. This waste originated from 

the trinitrotoluene (TNT) manufacturing processes at TNT Area A and TNT Area B. The pond 

was reported to have covered an area of 1 to 2 acres during plant operations. In 1977, retention 

dikes and sump pits were installed at the PRRWP Area in response to reddish-brown water that 

was observed in an adjacent surface ditch. In April and May 1977, approximately 60,000 gallons 

of the reddish-brown water were removed, and the original basin was then backfilled. The 

original pond area was backfilled to a higher elevation than the surrounding area to prevent 

ponding in the original PRRWP footprint. 

 

Focused remedial investigation (RI) sampling at the Red Water Ponds was performed in 1994. A 

total of 104 soil samples, 7 overburden groundwater samples, and 4 bedrock groundwater 

samples were collected from both Red Water Pond Areas, the PRRWP Area and the West Area 

Red Water Pond Area.  
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Soil, sediment, surface water, and groundwater sampling was conducted as part of a 1998 direct-

push investigation. This included the collection and analysis of 20 surface soil, 39 subsurface 

soil, 20 overburden groundwater, 4 surface water, and 4 sediment samples from the PRRWP 

Area. In addition to the samples collected during the focused RI and direct-push investigation, 

groundwater samples have been collected from overburden and bedrock monitoring wells 

associated with the PRRWP Area since 1997. 

 

Based on the results of the previous investigations, a focused FS was completed in December 

2002 that described a requirement for remediation of soils contaminated with nitroaromatics 

within the PRRWP Area. The focused FS developed and evaluated remedial alternatives for the 

PRRWP Area, with 2,4,6-TNT being the only chemical of concern identified based on the RI 

results. An action memorandum for a non-time-critical removal action (NTCRA) for PRRWP 

soils was presented to the public in September 2002 to remediate the area of contamination 

described in the focused FS as being contaminated with TNT to a residential risk-based cleanup 

goal of 13.8 milligrams per kilogram. The NTCRA subsequently began in January 2003, and the 

action memorandum was finalized in June 2003. This NTCRA included excavation, windrow 

composting, and backfilling the excavation with clean soil and composted material that met 

cleanup criteria. During the NTCRA soil removal, a dark seam of impacted soil was discovered, 

prompting the need for additional excavation. USACE conducted field-scale and laboratory-scale 

treatability studies to determine the best approach to address the newly discovered additional 

contamination at the PRRWP Area. An action that included excavation, windrow composting, 

off-site disposal, and backfilling the excavation with clean soil and composted material that met 

cleanup criteria was selected. This action commenced in July 2007 and was completed in March 

2009. This project was returned to the Comprehensive Environmental Response, Compensation, 

and Liability Act process (RI/FS phase) at the end of the NTCRA.  

 

The soil analytical results from the test pits along the extent of the NTCRA excavation at the 

PRRWP Area were reviewed. During this review, it was discovered that the noncancer hazard 

index (HI) associated with residual soil along the walls of the test pits exceeded a value of 1 

based on future residential land use. In the field of risk assessment, HI values greater than 1 are 

indicative of potential adverse noncancer health effects. These HI values were calculated based 

on a comparison of the average nitroaromatics concentrations in the residual soil samples along 

the excavation walls to U.S. Environmental Protection Agency Region 9 preliminary remedial 

goals for residential soil. This noncancer hazard was based on unexpectedly high concentrations 

of TNT and other PBOW-related nitroaromatics that were not identified as chemicals of concern 

based on the RI. Therefore, USACE deemed that further delineation of this contamination was 
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necessary. Initial delineation sampling at approximately 100 locations was conducted by McTech 

Corp. in May and June 2009, and data gaps were still identified.  

 

The field program conducted by Shaw in 2009 and 2010 was designed to use on-site field 

screening analysis of soil samples to fully delineate the extent of contamination at the PRRWP. 

Additional delineation sampling was conducted by Shaw in July through November 2009 and 

June and November 2010 to supplement the earlier McTech Corp field investigation. The 

additional delineation consisted of sampling and analysis of 173 locations.  

 

Based on visual observations coupled with analytical data, the PRRWP boundary is generally 

limited to the historical footprint of the PRRWP with the exception of subsurface contamination 

immediately to the west of the pond. This interpretation is based on the presence of the dark 

brown to black seam of silty clay interpreted to be the pond bottom. Based on the concentration 

of nitroaromatics and the risk evaluation, the extent of the contamination from the PRRWP has 

been delineated during this investigation.  

 

The reasons for the greater extent of subsurface contamination to the north of the original 

NTCRA excavation appears to be related to either the transport of waste water through 

agricultural drain tile, advective transport in groundwater, or a combination of these 

mechanisms. Another possible explanation is that the extent of the pond was actually greater 

than initially interpreted. The contamination detected to the west of the PRRWP footprint may 

also be the result of the same contaminant transport mechanisms since this area is outside of the 

pond footprint. The apparent limitation of contamination to the subsurface soil implies that soil 

volumes may be significantly reduced by segregating clean and contaminated soil should 

remediation be required. 

 

Soil data collected during this investigation adequately define the extent of the contamination 

associated with the PRRWP Area. The following recommendations are based on all data 

collected during PRRWP Area investigations: 

 

 The extent of the original PRRWP footprint and associated soil contamination has 

been adequately delineated, and an FS addendum should be completed to evaluate 

cleanup options for site soil. 

 The findings suggest that should additional soil remediation be required for the 

PRRWP Area, significant cost savings may be realized through segregation of the 

potentially uncontaminated surface soil (0 to 3 feet). Remedial designs, if required, 

should account for this segregation of soil. 
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1.0  Introduction 

 

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste 

sites at previously owned U.S. Department of Defense properties. This investigation is being 

conducted for the Pentolite Road Red Water Pond (PRRWP) Area at the former Plum Brook 

Ordnance Works (PBOW) in Sandusky, Erie County, Ohio (Figure 1-1). PBOW is being 

investigated under the Defense Environmental Restoration Program for Formerly Used Defense 

Sites. The investigation is being managed and technically overseen by the Nashville and 

Huntington Districts of the U.S. Army Corps of Engineers (USACE). This 9,000-acre facility 

was used for the manufacture of explosives during World War II. The site is currently 

maintained by the National Aeronautics and Space Administration (NASA) and is operated as 

the Plum Brook Station of the John H. Glenn Research Center at Lewis Field. 

 

This delineation report has been prepared by Shaw Environmental, Inc. (Shaw) for the fieldwork 

conducted in 2009 in support of the feasibility study (FS) addendum planned for the PRRWP 

Area. This work was performed under Delivery Order DX03 of Contract Number W912QR-08-

D-0013. The field activities completed by Shaw were conducted pursuant to the site-specific 

sampling and analysis plan (SSAP) (Shaw, 2009). The SSAP was developed in accordance with 

the PBOW site-wide sampling and analysis plan (SWSAP) (Shaw, 2008a) and the quality 

assurance project plan (QAPP) (Shaw, 2008b) to ensure that work performed at the subject site 

will be of the quality required to satisfy the overall and site-specific project objectives. A site-

wide accident prevention/site-wide safety and health plan (Shaw, 2008c) was also prepared for 

this investigation to help provide a safe work environment. 

 

1.1  PBOW Facility History 

The PBOW site was built in early 1941 and manufactured 2,4,6-trinitrotoluene (TNT), 

dinitrotoluene (DNT), and pentolite. Production of explosives began in December 1941 and 

continued until 1945. After the plant was shut down, decontamination of TNT, acid, pentolite, 

and DNT processing lines began; decontamination was completed by the Army during the last 

quarter of 1945. The property was under the supervision of the Army Ordnance Department. The 

War Assets Administration accepted custody of the property (3,230 acres) except for the retained 

area known as the magazine area (2,800 acres) in 1946. The Department of the Army reacquired 

the 3,230 acres in 1954 and performed cleanup efforts during the 1950s through 1963. Two 

property use agreements were entered into by the National Advisory Committee of Aeronautics, 

the predecessor of NASA, and the Army in 1956 and 1958, respectively. In 1963, accountability 

and custody of the entire PBOW property (6,030 acres) was transferred to NASA by the 
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Department of the Army. NASA has operated and maintained PBOW since 1963, and it is 

currently the NASA Glenn Research Center, Plum Brook Station.  

 

Figure 1-2 shows various PBOW areas of concern, including the PRRWP Area. The two Red 

Water Pond Areas are the PRRWP Area and the West Area Red Water Pond (WARWP) Area.  

 

1.2  Pentolite Road Red Water Pond Description and History 

The PRRWP is an unlined pond that received waste process water from Waste Water Treatment 

Plant 1 from 1942 to 1945 via an elevated discharge pipe. This waste originated from the TNT 

manufacturing processes at TNT Area A and TNT Area B. The pond covered an area of 1 to 2 

acres during plant operations. In 1977, retention dikes and sump pits were installed at the 

PRRWP Area in response to reddish-brown water that was observed in an adjacent surface ditch. 

In April and May 1977, approximately 60,000 gallons of the reddish-brown water were removed, 

and the original basin was backfilled. The original pond area was backfilled to a higher elevation 

than the surrounding area to prevent ponding in the original PRRWP footprint (Dames and 

Moore, Inc. [D&M], 1997a). 

 

The areas outside of the PRRWP footprint are covered in old field vegetation, scrub/shrub, and 

moderate forest, with isolated areas of standing water with emergent wetland vegetation. 

Currently, the area encompassing the original PRRWP footprint is sparsely vegetated with grass 

due to recent soil remediation completed in 2009 (McTech Corp. [McTech], 2009). Seasonally 

ponded areas, which have been observed since the pond was regraded, are present near the 

PRRWP but outside of the original PRRWP footprint. A drainage ditch, which has been 

observed as algae covered and containing a few inches of flowing water, is located along the 

eastern edge of the PRRWP Area. No buildings are present, and the PRRWP Area is not used by 

NASA. 

 

Focused remedial investigation (RI) sampling at the Red Water Ponds was performed in 1994. A 

total of 104 soil samples, 7 overburden groundwater samples, and 4 bedrock groundwater 

samples were collected from both Red Water Pond Areas. Additional samples were collected 

from only the WARWP Area.  

 

Soil, sediment, surface water, and groundwater sampling was conducted as part of a direct-push 

investigation in 1998. In the PRRWP Area, 20 surface soil, 39 subsurface soil, 20 overburden 

groundwater, 4 surface water, and 4 sediment samples were collected.  
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In addition to the samples collected during the focused RI and direct-push investigation, 

groundwater samples have been collected from overburden and bedrock monitoring wells 

associated with the PRRWP Area since 1997. 

 

Based on the results of the previous investigations, a focused FS was completed in December 

2002 that described a requirement for remediation of soils contaminated with nitroaromatics 

within the PRRWP Area. The focused FS developed and evaluated remedial alternatives for the 

PRRWP Area. An action memorandum for a non-time-critical removal action (NTCRA) for 

PRRWP soils was presented to the public in September 2002. The NTCRA subsequently began 

in January 2003, and the action memorandum was finalized in June 2003 (USACE, 2003). This 

NTCRA included excavation of TNT-contaminated soil, windrow composting, and backfilling of 

the excavation with clean soil and composted material that met cleanup criteria. During the 

NTCRA soil removal, a dark seam of impacted soil was discovered, prompting the need for 

additional excavation. USACE conducted field-scale and laboratory-scale treatability studies to 

determine the best approach to address the newly discovered additional contamination at the 

PRRWP Area. A composting action was selected and began in 2007 and was completed in 

March 2009. This project was returned to the normal Comprehensive, Environmental Response, 

Compensation, and Liability Act process (RI/FS phase) at the end of the NTCRA. The extent of 

the NTCRA excavation is shown on Figure 1-3.  

 

The soil analytical results from the test pits along the extent of the NTCRA excavation at the 

PRRWP Area were reviewed. During this review, it was discovered that the noncancer hazard 

index (HI) associated with residual soil sampled from along the walls of the test pits was at an 

unacceptably high level (i.e., more than 1) based on future residential land use. Therefore, the 

USACE deemed further delineation of this contamination was necessary. Initial delineation 

sampling was conducted by McTech in May and June 2009, and data gaps were still identified.  

 

Groundwater underlying the PRRWP Area, along with groundwater underlying the WARWP 

Area and the TNT Areas, is being addressed as a separate Defense Environmental Restoration 

Program-Formerly Used Defense Sites site. Thus, PRRWP Area groundwater is not further 

discussed in this report.  

 

1.3  Objectives and Scope of Work 

As previously noted, during a recent review of the analytical results of the test pit soil samples 

which represent the extent of the NTCRA excavation at the PRRWP Area, it was discovered that 

the noncancer HI associated with residual soil along the walls of the test pits was at an 

unacceptably high level based on potential future residential land use. Further delineation was 
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required to determine the extent of the residual contamination so that the site may be remediated 

for this potential use.  

 

The primary objective of the PRRWP Area soil delineation investigation was to delineate the 

extent of contamination outside the NTCRA excavation at the PRRWP Area. Specific objectives 

of the delineation investigation are summarized as follows: 

 

 Define site physical features and characteristics. 

 

 Determine nature and extent of U.S. Department of Defense-related contamination in 

soil outside the NTCRA excavation in the PRRWP Area. 

 

 Determine chemical characteristics of contamination. 

 

 Obtain site data of quality, quantity, and distribution appropriate for site 

characterization, risk assessment, and FS. 

 

As specified in the scope of work (SOW), field activities consisted of the following tasks: 

 

 Clearing brush necessary to access sampling locations 

 Excavating test pits and completing direct-push technology and hand auger soil borings 

 Sampling soil from test pits and soil borings  

 Field screening soil samples from all test pits and select soil borings 

 Laboratory analysis of soil samples from selected test pits and soil borings 

 Managing and disposing of investigation-derived waste (IDW) 

 Preparing and submitting a geographic information system deliverable 

 Preparing an electronic data deliverable 

 Preparing and submitting a delineation sampling report. 

 

The above activities, analytical data, and evaluation are presented in this delineation sampling 

report. 

 

1.4  Report Organization 

Chapter 2.0 of this report describes PBOW and the PRRWP site, its physical setting, geology, 

and hydrogeology features. Sampling strategy and field procedures are described in Chapter 3.0. 

The analytical program and background comparison data are presented in Chapter 4.0. Chapter 

5.0 describes specific-site information, historical and current analytical data, and the risk-based 

evaluation of this information and data. Chapter 6.0 presents media conclusions and 

recommendations. References that were used in preparing the report are listed in Chapter 7.0. 
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Soil boring logs, test pit logs, and sample collection logs are provided in Appendix A. 

Appendix B contains land survey data. Appendix C presents the risk-based evaluation for the soil 

contamination delineation. Appendices D through F contain the data validation summary, the 

analytical data summary, and data quality evaluations.  
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2.0  Physical Setting 

 

2.1  Geography, Topography, and Surface Drainage 

PBOW is located within the Eastern Lake Region of the Central Lowland Province (Soil 

Conservation Service, 1971). Erie County is overlain by lacustrine sediment, glacial outwash, 

and glacial till. The surface is a plain with a slight slope of approximately 25 feet per mile to the 

north-northeast toward Lake Erie. Elevations at PBOW range from 680 feet above mean sea 

level at the intersection of Taylor Road and Patrol Road on the southwestern side of the site to 

625 feet above mean sea level at the northern portion of the installation. In general, the 

topography of PBOW is characterized by a flat ground surface with occasional low hummocks 

caused primarily by glacial scouring and deposition. A low escarpment trends from the western 

to the northeastern portion of the site (Shaw, 2005).  

 

PBOW lies in the eastern region of the Pickeral Creek-Pipe Creek Basin, which is part of the St. 

Lawrence River drainage basin (D&M, 1997a). Eleven streams exist within PBOW and flow 

north-northeast toward Lake Erie, which is located approximately 3.5 miles north of the site. The 

site is part of four drainage areas: (1) Sawmill Creek (southern PBOW), (2) Plum Brook (central 

PBOW), (3) Pipe Creek (western PBOW), and (4) Storrs-Hemminger Ditch (north-central 

PBOW). All four drainage areas flow into Sandusky Bay (D&M, 1997b). Overall, surface water 

drainage of PBOW is controlled by site topography. The streams are incised into bedrock and are 

poorly developed where they have not yet eroded to the bedrock. Two drainages at the site, 

Kuebler Ditch and Plum Brook, are monitored by NASA Plum Brook Station for National 

Pollutant Discharge Elimination System outfall permits. In addition to the streams, 17 isolated 

ponds and reservoirs and former red water ponds are located at PBOW (U.S. Geological Survey, 

1992; D&M, 1997b). 

 

Seasonally ponded areas are present within the PRRWP Area but outside of the original PRRWP 

footprint. A drainage ditch, which has been observed as algae covered and containing a few 

inches of flowing water, is located along the eastern edge of the PRRWP Area. 

 

2.2  Geology  

 

2.2.1  Regional Geology 

The bedrock in northern Ohio consists of Devonian and Silurian carbonates (limestone and 

dolomite) and clastics (shale, siltstone, and sandstone). These units unconformably overlie older 

sedimentary sequences of Ordovician and Cambrian Age rocks, which in turn unconformably 

overlie pre-Cambrian basement rocks (D&M, 1997a). The local bedrock is situated on the 
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eastern flank of the Findlay Arch. In the Devonian and Silurian of northern and western Erie 

County, weathering of the carbonates has produced cavernous porosity and karst topography. 

 

2.2.2 Local Geology 

At PBOW, three bedrock units are present:  the Delaware Limestone, the Olentangy Shale, and 

the Ohio Shale. The Delaware Limestone is the lowermost formation screened by PBOW site 

wells. It is characterized as a hard, dense, finely crystalline limestone and dolomite. The unit is 

typically buff colored, hard, and massive, and usually is described as fossiliferous with pyrite 

crystals. In the vicinity of PBOW, quarries (Hanson Aggregates to the north, Hanson-Sandusky 

Crushed Stone to the southwest, and abandoned Castalia quarry to the west) mine limestone from 

the Delaware. Traces of natural petroleum-derived hydrocarbons and hydrogen sulfide are 

common in all three quarries. Overlying the Delaware Limestone is the Olentangy Shale. Two 

members of the Olentangy Shale have been characterized at the site: the Plum Brook Shale and 

the overlying Prout Limestone. The Plum Brook Shale is interpreted to consist of approximately 

35 feet of bluish-gray, soft, fossiliferous shale containing thin layers of dark, hard, fossiliferous 

limestone. The Prout Limestone has been described as an approximately 15- to 50-foot-thick unit 

which occasionally outcrops in a 1,000-2,000-foot-wide, northeast-striking band across the 

middle portion of PBOW. It is described as a dark gray to blue, very hard, siliceous, fossiliferous 

limestone or dolomitic mudstone. Olentangy Shale of PBOW dips to the southeast at a slope of 

approximately 21.1 feet per mile. The uppermost formation at the site is the Ohio Shale. 

Geographic information system data show that the Ohio Shale dips to the southeast at a slope of 

approximately 26.4 feet per mile (Shaw, 2005). Only one member of the Ohio Shale is present in 

the PBOW area: the Huron Shale. This unit is described as black and thinly bedded, with 

abundant carbonaceous matter. Some large pyrite/carbonate concretions are also present in the 

Huron Shale, some as large as 6 feet in diameter (D&M, 1997a). 
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3.0  Field Activities 

 

3.1  Introduction 

To conduct studies of the environmental impact of suspected hazardous waste at the former 

PBOW TNT manufacturing facility in Sandusky, Ohio, an SOW was issued by the Nashville 

USACE for RI efforts to be conducted at the PRRWP. The SOW included test pit excavation, 

soil sampling, on-site analysis using colorimetric test kits, laboratory analysis, and disposal of 

IDW. Field activities at each of the investigation areas were performed in accordance with the 

site-wide safety and health plan (Shaw, 2008c), SWSAP (Shaw, 2008a) and site-specific work 

plan, as noted in Chapter 1.0.  

 

Prior to any intrusive work, to comply with NASA regulations, a NASA authorized dig permit 

was obtained for the PRRWP Area. The dig permit included review of utility maps for the 

investigative area for any underground utility locations. Storm water, sewer, electrical, natural 

gas, telephone, cable, and fiber optic lines were included with this review.  

 

The fieldwork was completed in an iterative approach, with six separate sampling events 

conducted to delineate the subsurface soil contamination at the site. A combination of test pit 

excavation, direct-push drilling, and hand auger sampling were used to complete the 

investigation.  

 

3.2  Investigation Approach 

The field program was designed to use on-site field screening analysis of soil samples to fully 

delineate the extent of contamination at the PRRWP. The following sections describe the general 

approach to the investigation, including sample planning, sampling, field screening, and 

confirmation analysis carried out by McTech and Shaw.  

 

3.2.1  Initial Sampling Grid Layout 

During the initial delineation sampling by McTech (2009), approximately 225 potential sampling 

locations were staked and surveyed in a concentric ring pattern around the earlier NTCRA 

excavation and in east-west-trending linear patterns north and south of the NTCRA excavation 

(Figure 3-1). The concentric pattern, consisting of three rings, is defined by the 10,000-series 

numbers, as shown on Figure 3-1. Each ring represents an approximate 30-foot stepout from 

either the NTCRA excavation boundary or each subsequent ring. Because the NTCRA 

excavation had been backfilled and no longer provided visual evidence to the excavation 

boundaries, these presurveyed locations provided accurate starting points for delineation 

sampling. Note that not all of these presurveyed locations were sampled because the final 
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delineation was based on field screening and confirmation data collected in an iterative fashion. 

In addition, some locations were sampled and field screened but not sent off for confirmation 

analysis (Section 3.2.2). Typically, this was the case where field screening showed relatively 

high concentrations of nitroaromatics. 

 

Similar to the rationale for the layout of the concentric ring pattern,  east-west linear patterns 

were presurveyed to the north (defined by location numbers 393 through 425) and to the south 

(defined by location numbers 426 through 463). These two linear areas were added based on 

review of the historical aerial photographs, suggesting the PRRWP may extend further to the 

north/south than previously thought. McTech collected approximately 100 samples for off-site 

analysis from these potential locations. As previously noted, not all of the presurveyed locations 

were sampled during this initial effort.  

 

3.2.2  Delineation Grid Layout 

Based on the initial analytical results from the McTech sampling, additional delineation 

sampling was conducted by Shaw from July through November 2009 and in June and November 

2010 to address existing data gaps in the delineation effort. Where available, existing 

presurveyed locations completed by McTech were used (Section 3.2.1). This included additional 

samples collected from the concentric ring layout south of the PRRWP Area (bounded by 

locations 10157 to 10129), east of the PRRWP Area (bounded by locations 10174 and 10184), 

and northwest of the PRRWP Area (bounded by locations 10146 through 10149). To complete 

the delineation, additional locations were staked in the field in a grid pattern, consistent with 

previous sampling (locations 464 through 516 [2009]) and locations PRWP-SO010 through 

PRWP-SO079 [2010]). These latter locations were all sampled since they were located based on 

either confirmation samples and/or field screening results.  All new locations were surveyed 

upon completion of the sampling.    

 

3.3  Soil Sampling 

As previously noted, three methods of soil sampling were used during the investigation:  test pit 

excavations, direct-push drilling, and hand augering. Figure 3-1 shows locations of all test pits, 

soil borings, and hand auger locations.  

 

During the initial test pit excavations (June 2009) completed by MHM Services, Inc. of 

Huntsville, Alabama, composite soil samples were collected from 1 to approximately 10 feet 

below ground surface (bgs) using a mini-excavator and submitted for field screening analysis of 

nitroaromatics content. Select samples were also sent to the off-site laboratory for nitroaromatic 
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analysis. Because the depth of the test pits precluded entry by sampling personnel, composite 

samples were collected from the excavator bucket.  

 

Direct-push drilling activities were conducted by Tri-State Drilling, LLC of Chattanooga, 

Tennessee, during the second phase of the investigation in August 2009. A track-mounted CME 

55 direct-push rig was used at all boring locations during this sampling event. Soil boring 

locations at PRRWP were selected using the confirmation data collected from test pits during the 

initial phase of the investigation. (The direct-push rig was mobilized to the site primarily for soil 

boring and piezometer installation at the TNT Area B sewer line but was utilized on this site as a 

cost-saving measure.) Composite soil samples were collected from ground surface to 10 feet bgs 

from each soil boring. It should be noted that a few of the borings were completed through 

existing berms, resulting in the borings being advanced deeper than 10 feet bgs so that the 

sample could be collected from original ground surface to 10 feet bgs. The soil samples were 

analyzed for nitroaromatics in the off-site laboratory.  

 

The third phase of the investigation was completed in October 2009 by Envirocore, Inc. of Plain 

City, Ohio, using a track-mounted Geoprobe 6610 DT direct-push rig. Again, soil boring 

locations were selected using the confirmation data collected during the previous phases of the 

investigation. The direct-push rig was mobilized to the site primarily for soil boring and 

monitoring well installation at the TNT Area B sewer line but was again utilized on this site as a 

cost-saving measure. As with the previous investigation, composite soil samples were collected 

from ground surface to 10 feet bgs from each boring. The soil samples were analyzed for 

nitroaromatics in the off-site laboratory. 

 

Hand auger samples were collected by the Shaw field sampling team during the fourth phase of 

soil sampling in November 2009. Soil boring locations were selected using the confirmation data 

collected during the previous phases of the investigation. A stainless-steel bucket auger was used 

to collect composite soil samples from ground surface to 10 feet bgs from each boring. The soil 

samples were analyzed for nitroaromatics in the off-site laboratory.  

 

The fifth phase of sampling (June 2010) was completed by the Shaw field sampling team using a 

mini-excavator. Soil boring locations were selected using the confirmation data collected during 

the previous phases of the investigation. Composite soil samples were collected from ground 

surface to 10 feet bgs from each excavation except for three samples collected from a more 

shallow depth, ranging from ground surface to 3 feet bgs. The shallow soil samples were 

collected in the areas where contamination appeared to be associated with the drainage tiles. 

Based on field observations, it was thought that soil overlying the vicinity of these drainage tiles 
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was unlikely to be impacted by nitroaromatic contamination since contaminant transport 

appeared to be the result of water movement within the drain tiles; these 0- to 3-foot samples 

were collected to determine whether or not these shallower soils were appreciably impacted. The 

soil samples were analyzed for nitroaromatics in the off-site laboratory. 

 

The final phase of sampling was completed in November 2010 by Envirocore, LLC using a 

track-mounted Geoprobe 6610 DT direct-push rig. Soil boring locations were selected using the 

confirmation data collected during the previous phases of the investigation. Composite soil 

samples were collected from 1 to 10 feet bgs from each soil boring and submitted for field 

screening analysis of nitroaromatics. Select samples were also submitted to the off-site 

laboratory for nitroaromatic analysis. 

 

Continuous lithologic logs were recorded for all test pits and soil borings and are included in 

Appendix A.  

 

3.4  Field Screening 

All soil samples collected during the initial and final phases of the investigation were screened 

using EnSys
®
 TNT field screening kits (U.S. Environmental Protection Agency [EPA] Method 

8515). These test kits provide quantitative results for two groups of nitroaromatics:  

 

 2,4,6-TNT, 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2-nitrotoluene 

(NT), 3-NT, 4-NT, 4-amino-2,6-dinitrotoluene, and nitrobenzene 

 

 Total DNT. 

 

Note that the test kits may not be adequately sensitive for environmentally relevant 

concentrations of 2-NT, 3-NT, 4-NT, nitrobenzene, and 4-amino-2,6-dinitrotoluene. However, of 

these five compounds, only 4-NT and 4-amino-2,6-dinitrotoluene were detected in the samples 

sent for laboratory analysis, and these were detected at low concentrations in comparison to the 

other nitroaromatics. This information suggests that the lack of sensitivity for these five 

compounds does not preclude the usefulness of the test kits for field screening in the PRRWP 

Area..  

 

The field program was designed to use on-site field screening analysis of soil samples to fully 

delineate the extent of contamination at the PRRWP Area. However, residual human health risks 

must be considered in the delineation process. Evaluation of the field screening data alone is 

insufficient for risk evaluation for a number of reasons. Usually, only data of definitive quality 

are used for risk evaluation because the field screening results do not yield chemical-specific 

results. Use of these field screening data could yield extremely high uncertainties with respect to 
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risk factors resulting from the different toxicities associated with the various nitroaromatics. For 

example, both DNB and TNB have been detected at relatively high concentrations as a 

proportion of total detected nitroaromatics in a number of the laboratory samples. Because the 

noncancer hazard of DNB is regarded as being 300 times greater than that of TNB on a per-

weight basis, the uncertainty of the chemicals responsible for the screening-level detections 

would alone add orders of magnitude of uncertainty to an evaluation of risks. Therefore, based 

on discussions with the USACE on-site representative, it was decided that selected soil samples 

would be sent for laboratory confirmation analysis, the data evaluated, and a determination made 

whether follow-on field sampling would be necessary at a given location. This resulted in 

additional phases of the investigation, consisting of sample collection, on-site/off-site sample 

analysis, and evaluation of the data. The sampling techniques were modified to avoid costly 

mobilization of additional equipment to the site. These modifications included direct-push soil 

sampling during periods when a direct-push rig was on site for other activities and hand augering 

when equipment was not readily available and only a limited number of samples were to be 

collected. The modification of sampling does not impact the data quality.  

 

3.5  Decontamination Procedures 

Decontamination of the excavator, drill rig, and sampling equipment was performed in 

accordance with Section 5.0 of the SWSAP (Shaw, 2008a). Specifically, the excavator and drill 

rigs were cleaned at the decontamination pad using high-pressure hot water from a steam cleaner 

before entering the drilling site, between sites, and after completion of the last excavation or 

borehole. Other sampling equipment was decontaminated by rinsing in sequence with phosphate-

free soapy water, tap water, methanol, and finally with deionized water. Equipment was then air 

dried before use, provided that the air temperature was sufficiently warm to allow for drying. In 

some instances, hand augers were used prior to drying because the ambient temperature was too 

low to allow drying.   

 

3.6  Land Survey 

An Ohio-registered professional land surveyor surveyed the excavations and direct-push soil 

boring locations. Horizontal coordinates were surveyed to the closest 0.1 foot and referenced to 

the Ohio State Plane Coordinate System. Vertical coordinates (land surface elevation) were 

surveyed to the nearest 0.01 foot and referenced to the 1929 National Geodetic Vertical Datum. 

Land survey data reports are included in Appendix B. 

 

3.7  Investigation-Derived Waste Management 

IDW generated during investigation activities included soil, decontamination water, and personal 

protective equipment. All IDW was managed and handled in accordance with procedures 

described in the SWSAP (Shaw, 2008a). Personal protective equipment (Tyvek
®
, latex gloves) 



 

 

KN11\PBOW\PRRP SDR\F\F-PRRP SDR.docx\9/14/2011 (3:14 PM) 3-6 

was double-bagged and disposed of in an on-site industrial dumpster. Decontamination water 

and soil generated during field activities were stored in labeled 55-gallon drums.  

 

All IDW was sampled and found to be nonhazardous. Soil and liquid IDW was transported to a 

registered disposal facility. All fluids and solids were transported by Triad Transport, Inc. to the 

Environmental Quality Company in Detroit, Michigan, for disposal.  
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4.0  Analytical Program 

 

4.1  Analytical Program and Methodologies 

The following subsections present all employed analytical programs and methodologies. 

  

4.1.1  Sample Analysis and Data Validation 

Soil samples were collected in two steps as part of this investigation. Initially, soil samples were 

collected from each test pit excavation and the sample was screened for nitroaromatics using 

EnSys
®
 field test kits for nitroaromatics. A determination was made based on professional 

judgment as to whether or not the results of each screening sample were likely to be indicative of 

nitroaromatics concentrations that would result in exceedances of the risk management levels 

(incremental lifetime cancer risk [ILCR] exceeding 1E-5 or noncancer HI exceeding a value of 1 

[Appendix C]). This judgment was based on a comparison, to date, of screening data to 

laboratory data along with a comparison of screening results to those of adjacent samples. If the 

field screening results for a given sample were regarded as indicative of nitroaromatics 

concentrations that are unlikely to result in exceedances of the risk management levels, an 

additional soil sample was collected from the corresponding test pit and submitted for fixed-

based laboratory confirmation analysis. As described in Appendix C, rather than conducting a 

formal risk assessment on the residual PRRWP Area soil, risk evaluation is used as a tool for 

delineating soil contamination in support of the FS for remediation volume estimates and 

remedial alternative development.  

 

Accutest Laboratories of Orlando, Florida, served as the fixed-base laboratory for primary and 

field-duplicate project samples. Nitroaromatic field split samples were shipped to Test America 

of North Canton, Ohio. Test America of Denver, Colorado, analyzed the field split nitroaromatic 

samples. Shaw performed the data validation; summaries are presented in Appendix D. 

Analytical results are summarized in Appendix E. A data quality evaluation is presented in 

Appendix F.  

 

All data were reviewed for accuracy and completeness. One hundred percent of the data 

analyzed were subjected to data validation following the guidelines in the EPA Contract 

Laboratory Program National Functional Guidelines for Organic Methods Data Review (EPA, 

2008), EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review (EPA, 2004), the QAPP (Shaw, 2008b), and specific analytical method requirements. 

Data were evaluated against specific criteria to verify precision, accuracy, representativeness, 

completeness, and comparability goals established to meet the project data quality objectives 

(DQO). The criteria for blank evaluation were based on those detailed in Region 3 Modifications 
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to the Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses 

(EPA, 1994) and Region 3 Modifications to the Laboratory Data Validation Functional 

Guidelines for Evaluating Inorganic Analyses (EPA, 1993).  

 

4.1.2  Analytical Methods 

Chemical analyses were performed in accordance with guidelines detailed in EPA’s Test 

Methods for Evaluating Solid Waste (SW-846), Physical/Chemical Methods (EPA, 1986) and 

subsequent revisions. Method 8330 was used for nitroaromatic analysis. 

 

4.1.3  Data Quality Evaluation 

The project-specific quality assurance procedures specified in the SWSAP (Shaw, 2008a) and 

QAPP (Shaw, 2008b) and its site-specific attachments demonstrate reliability of sampling and 

analytical procedures employed. Application of these procedures assures that the data are 

representative of the areas under investigation.  

 

The DQOs for this project have the goal of ensuring that all data will be useful for its intended 

purposes. Criteria used in meeting these DQOs are listed below. 

 

 All data will be scientifically valid and of known accuracy and precision. 

 All data will be complete with respect to identified critical samples. 

 All data will be comparable to similar data types. 

 All data will be representative of the medium sampled. 

 

Evaluation of the data using the DQO criteria and the validation process resulted in the 

determination that the data set is valid and of sufficient quality to meet the objectives of the 

investigation. A complete evaluation of the analytical results is presented in the data quality 

evaluation (Appendix F).  

 

4.1.4  Blank Evaluation 

The purpose of blank analysis is to detect contamination resulting from laboratory and field 

activities. Blank analysis evaluation includes data qualification based on associated field bank, 

trip blank, equipment rinsate, and laboratory method blank analysis results. The criteria for blank 

evaluation are listed below. 

 

 If a parameter is found in a blank but not detected in the sample, no action is taken. 
 

 For organics, if the sample result is greater than the contract-required quantitation 

limit but less than 5 times (most analytes) or 10 times (common laboratory 

contaminants) that of the blank result, the sample result is qualified “B.” 
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 For organics, if the sample result is less than the contract-required quantitation limit 

and less than 5 times (most analytes) or 10 times (common laboratory contaminants) 

the blank result, the sample result is qualified "B." The "J" qualifier is not used. 

 

 For inorganics, if the sample result is greater than the instrument detection limit but 

less than 5 times the blank result, the sample result is qualified "B."  

 

 If the sample result is greater than 5 times (most analytes) or 10 times (common 

laboratory contaminants) the blank result, the sample result is not qualified. 

 

In instances where more than one blank is associated with a given sample, qualification is based 

upon a comparison with the associated blank found to have the highest concentration of a 

contaminant. Blank results are not subtracted from sample concentrations. No qualification of 

PRRWP sample data was required based on the associated blanks.  

 

4.2  Comparison to Delineation Criteria 

The analytical result tables presented in Chapter 5.0 include a comparison to risk-based 

delineation levels (RBDL), which are described in Appendix C. Concentrations of analytes that 

exceed the RBDLs are highlighted in the tables. RBDLs do not infer a regulatory limit or 

mandated cleanup level, nor is the identification of an exceedance intended to necessarily 

represent an unacceptable human health risk or a need for remedial action for soils represented 

by that exceedance. Instead, comparisons to RBDLs are used, along with other site information, 

to guide delineation of soil contamination in support of the FS.
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5.0   Investigation Results 

 

5.1  Local Physical Setting 

 

PRRWP Site-Specific Soils. As noted in Section 1.2, the PRRWP was an unlined pond that 

received waste process water from Wastewater Treatment Plant 1 from 1942 to 1945 via an 

elevated discharge pipe. The pond is thought to have covered an area of 1 to 2 acres during plant 

operations. In 1977, retention dikes and sump pits were installed at the PRRWP Area in response 

to reddish-brown water that was observed in an adjacent surface ditch. In April and May 1977, 

approximately 60,000 gallons of the reddish-brown water were removed, and the original basin 

was backfilled. The original pond area was backfilled to a higher elevation than the surrounding 

area and regraded to prevent ponding in the original PRRWP footprint.  

 

During this investigation, lithologic logging of the test pits showed variability in the geologic 

material at the site. As previously discussed, a dark brown to black seam of silty clay was 

identified during the NTCRA and was interpreted as the original pond bottom. This dark brown 

to black silty clay was observed in most of the excavations north of the pond during the current 

investigation (i.e., locations 464 through 501). In test pits to the south (e.g., 10158 through 

10164), soil borings to the northwest (502 through 516), excavations to the west (PRWP-SO010 

through PRWP-SO019), and soil borings to the west (PRWP-SO020 through PRWP-SO079), the 

soils consisted of sands and silts with some clay in deeper horizons, but the brown to black seam 

was not present. This sand likely represents fill material brought into the site. Similar sandy 

material was used to cover building foundations at the TNT manufacturing areas. Test pits to the 

north had sands, silts, and clays overlying the dark brown to black silty clay seam (where 

present). This apparent fill material may have been derived from berms surrounding the pond, 

although this is speculative.  

 

Based on these observations, the pond may have been more extensive than originally reported, 

extending approximately 200 feet further to the north than shown on Figure 3-1. The pond may 

have been slightly larger to the east as well, based on observations from test pits 10104, 10138, 

10139, and 10140. Two soil berms were also observed during the investigation. The berms to the 

northeast (near location 501) and the west (near locations 10194 and 10195) are interpreted to be 

unrelated to the original PRRWP, but their actual origins are unclear and may be related to 

runoff control. During the investigation, a historical map was located that was not consistent with 

other available historic drawings and showed the pond extending further to the north, more 

consistent with field observations.  
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Drain Tiles/Wood Staves/Corrugated Pipe. During this investigation, as well as that 

completed by McTech (2009), clay drain tile was observed in excavations (419, 468, 492, 10035, 

and 10126). These 4-inch terracotta pipes appear to have been oriented north to south and east to 

west. Discussions with members of the Restoration Advisory Board suggest these drain tiles are 

associated with pre-World War II agricultural activities. When broken open, these drain tiles 

were found to contain red water with high concentrations of nitroaromatics. The extent of this 

piping was not specifically delineated during this investigation, which focused only on the pond 

itself. However, based on test pit observations and analytical data, the extent of the drain tile was 

limited to the area investigated. In addition to the terracotta pipe, a black plastic corrugated pipe 

(4-inch diameter) was observed at location 492. Red water was observed draining from the pipe. 

This plastic pipe is interpreted to have been installed more recently (after World War II and 

likely much later) as part of efforts to contain or drain water from this area. A larger diameter (8-

inch) clay pipe was also observed at location 10194A, which may have been a main trunk for the 

drain tile network. A wood-stave pipe approximately 12 inches in diameter was observed at 

location 10037, although field screening analyses of the soil and black sand around the pipe did 

not detect any contamination. 

 

5.2  Soil 

Test pit excavations were completed during this investigation to supplement existing data 

collected by McTech. Field screening data were evaluated daily to determine the necessity for 

additional test pit excavation (Table 5-1). During the initial phases of the investigation, these 

include locations 464 through 501 as well as selected locations to the south and east sides of the 

pond (Figure 5-1). The test pit pattern of excavations followed that set up by McTech (2009), 

with test pits spaced 30 to 60 feet apart. Excavations were completed in an iterative manner 

based on the field screening data until the area was delineated.  

 

Results of the field screening data collected during this phase of investigation ranged from 

nondetect to >84.1 milligrams per kilogram (mg/kg) for total nitroaromatics. Based on the initial 

sampling during July 2009, selected samples were sent for laboratory confirmation analysis 

(Table 5-2). This initial off-site analysis included delineation samples with low levels of 

nitroaromatics based on field screening data as well as selected locations with elevated 

concentrations. The samples with elevated concentrations of nitroaromatics were sent to confirm 

the field screening method was accurate for detections and to verify the accuracy of the field 

screening techniques.  

 

The field screening technique was judged to generally be an effective qualitative tool at 

determining where levels of elevated nitroaromatics exist. A total of 85 screening samples were 

sent for laboratory analysis and could thus be evaluated using the risk-based tool described in 



 

 

KN11\PBOW\PRRP SDR\F\F-PRRP SDR.docx\9/14/2011 (3:14 PM) 5-3 

Appendix C. A majority (7 of 13 or 54 percent) of the screening values that exceeded 10 mg/kg 

total nitroaromatics also exceeded an ILCR value of 5E-6, whereas only 11 of 72 samples (13 

percent) with screening sample concentrations of 10 mg/kg or less had a corresponding ILCR 

exceeding 5E-6. Please note that the 5E-6 value is used as a point of reference for comparing the 

overall effectiveness of the screening results versus laboratory analytical data and is not a 

cleanup goal. Although the screening tests are regarded as a useful, economical tool in the field, 

they were not relied upon to assume a particular concentration, nor were they used to identify the 

outer boundary of contamination without the collection of a quantitative laboratory sample. 

 

After receipt and evaluation of the analytical data during the first phase, it was determined that 

data gaps existed to the east near location 10183 and to the northwest near location 499. Two 

additional sampling events were conducted in these areas (locations 502 through 512). Elevated 

detections of nitroaromatics at locations 503, 504, 508, and 509 prompted a fourth phase of 

sampling (locations 513 through 516). These detections in the vicinity of locations 513, 514, and 

515 were interpreted to be the result of the drain tiles extending beyond the pond limits and 

prompted the fifth sampling event (locations 010 through 019). During the fifth sampling event, 

one boring (010) was placed at the northeast corner of the investigation area to define the extent 

of contamination to the northeast of location 480. Observations during the investigation 

suggested that the contaminant distribution in this northern area may be due to transport within 

the drain tile or advective transport in groundwater. To evaluate the contaminant distribution, 

three borings (011, 012, and 013) were advanced from 0 to 3 feet bgs to confirm that the upper 3 

feet of soil in the vicinity of the encountered drain tiles were not impacted. The remaining 

borings (014 through 019) were placed northwest, west, and south, respectively, of location 513 

to define the extent of contamination. Detections in the vicinity of locations 014 and 019 resulted 

in the sixth and final sampling event. Locations 020 through 079 were advanced to the south and 

west of 014 and 019 to define the extent of contamination suspected to be the result of the 

discovered drain tiles that extended beyond the limits of the pond. 

 

The total nitroaromatic data shown on Figure 5-1 are useful for a qualitative evaluation of the 

extent of the pond and associated contamination. The extent is further delineated by the risk-

based evaluation presented in the following section.  

 

5.3  Risk-Based Evaluation  

As previously noted, a risk-based evaluation was completed using the confirmation data 

(Appendix C). Initial samples were collected by McTech approximately 30 feet beyond the 

NTCRA excavation (Section 1.2). These samples appear to have bounded the contamination 

west of the NTCRA excavation, but ILCR values were as high as 3.5E-2 north of the NTCRA 

excavation and as high as 2.4E-3 southeast of the NTCRA excavation (Figure 5-2). Similarly, the 



 

 

KN11\PBOW\PRRP SDR\F\F-PRRP SDR.docx\9/14/2011 (3:14 PM) 5-4 

HI values of the initial step-out samples were as high as 1,690 east of the NTCRA excavation 

and as high as 118 southeast of the excavation (Figure 5-3). Note that these values far exceed the 

PBOW cancer risk (ILCR ≤ 1E5) and noncancer hazard (HI ≤ 1) goals.  

 

After an additional 30-foot step-out was made, test pits were again sampled by McTech during 

May and June 2009. This additional step-out, shown as the second concentric band outside of the 

NTCRA excavation boundary on Figures 5-2 and 5-3, appears to have delineated the 

contamination along the south and east of the NTCRA excavation. Further contamination is 

indicated north of the NTCRA excavation from near samples 401 and 402 northward to samples 

477, 480, and 481, and also westward to sample location 416. However, east-west and north-

south tile drain lines containing water with detections of DNT were discovered while digging the 

test pit for sample 420. Although the dark brown to black seam of silty clay interpreted to be the 

pond bottom was present in this area, drain tiles were also observed in this area. Therefore, at 

least some of the subsurface soil contamination in this area may be the result of preferential 

transport of PRRWP contaminants through the drain tiles. Conversely, this subsurface 

contamination may also be the result of limited lateral movement of subsurface contamination in 

the saturated soil or simply backfilling of the pond with clean soil. Regardless of the mechanism 

of contaminant transport (drain tiles, advective transport in the saturated zone, or simple 

backfilling), sampling results for the upper 3 feet of soil in this area indicates that potentially 

uncontaminated soil is present overlying the PRRWP contamination.  

 

Residual contamination with ILCR values exceeding the PBOW goal of 1E-5 was found in 

several samples extending well north of the NTCRA excavation. Contamination was also found 

northwest of the NTCRA excavation, on the other side of the berm (Figure 5-2). This area 

extends from sample PRWP-SO028 north-northeast to sample 499. Tile drains were also found 

in this area. Because this area is on the opposite side of the berm from the PRRWP Area and 

because it contains tile drains, it is likely that the contamination in this area is most directly 

associated with the tile drains. However, the contamination which apparently travelled via the 

tile drains is interpreted as originating from the PRRWP itself. 
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6.0  Conclusions and Recommendations 

 

This chapter presents conclusions and recommendations of the delineation activities conducted at 

the PRRWP Area. Activities were conducted from July through November 2009 and in July and 

November 2010 and included test pit excavations, soil borehole drilling, field screening analysis, 

and confirmation analysis of soil samples.  

 

6.1  Conclusions 

Based on visual observations coupled with analytical data, the PRRWP boundary is generally 

limited to the historical footprint of the PRRWP, with the exception of subsurface contamination 

immediately to the west of the pond (Figure 6-1). This interpretation is based on the presence of 

the dark brown to black seam of silty clay interpreted to be the pond bottom. Based on the 

concentration of nitroaromatics and the risk evaluation presented in Appendix C, the extent of 

the contamination from the PRRWP has been delineated during this investigation.  

 

The reasons for the greater extent of subsurface contamination to the north of the original 

NTCRA excavation appears to be related to transport of wastewater through agricultural drain 

tile, advective transport in groundwater, or a combination of these mechanisms. As previously 

noted, the pond may have extended this far north based on historical documents located during 

the investigation and this northern extent may simply represent the original pond footprint. This 

seems plausible, given that the upper 3 feet of material in this area may represent clean fill 

placed after operations ceased. The contamination detected to the west of the PRRWP footprint 

may also be the result of the same contaminant transport mechanisms since this area is outside of 

the pond footprint. The observation that contamination is limited to the subsurface soil (i.e., more 

than 3 feet bgs) in these areas implies that soil volumes may be significantly reduced by 

segregating clean and contaminated soil should remediation be required. 

 

6.2  Recommendations 

Soil data collected during this investigation adequately define the extent of the contamination 

associated with the PRRWP Area. The following recommendations are based on all data 

collected during PRRWP Area investigations: 

 

 The extent of the original PRRWP footprint and associated soil contamination has 

been adequately delineated, and an FS addendum should be completed to evaluate 

cleanup options for site soil. 

 

 The findings suggest that should additional soil remediation be required for the 

PRRWP Area, significant cost savings may be realized through segregation of the 
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potentially uncontaminated surface soil (0 to 3 feet). Remedial designs, if required, 

should account for this segregation of soil. 
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TABLES 



Table 5-1

Field Screening Results

Pentolite Road Red Water Pond Delineation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

Test Pit Northing Easting
Total 

Nitroaromatics 

10 625280.08 1919476.18 NSD

11 625212.42 1919424.59 NSD

12 625246.29 1919259.57 NSD

13 625068.97 1919104.89 NSD

14 625044.03 1919087.80 NSD

15 625123.41 1919075.40 NSD

16 625105.64 1919051.51 NSD

17 625089.75 1919075.86 NSD

18 625079.36 1919033.09 NSD

19 625055.50 1919055.71 NSD

20 625021.62 1919069.91 15.2

21 625002.18 1919058.60 11.7

22 625029.05 1919043.02 14.3

23 625002.19 1919030.97 9.4

24 625037.56 1919015.94 3.4

25 625013.21 1919004.02 6.9

26 624970.28 1919039.23 10.1

27 624976.81 1919015.64 8.1

28 624986.03 1918990.83 6.1

29 624992.81 1918962.06 4.5

30 625021.49 1918973.68 4.5

31 625046.90 1918988.15 0.6

32 624942.48 1919029.09 8.3

33 624948.81 1919001.91 6.2

34 624957.95 1918976.33 3.8

35 624965.86 1918945.84 4.1

36 624978.23 1918917.91 9.5

37 625001.67 1918934.14 ND

38 625030.97 1918946.94 5.2

39 625055.88 1918960.14 4.6

40 624913.78 1919021.07 4.2

41 624920.54 1918993.21 2.7

42 624935.52 1918957.64 1.2

43 624944.53 1918932.69 4.2

44 624954.51 1918899.33 ND

45 624990.70 1918888.40 ND

46 625012.72 1918906.66 3.7

47 625034.58 1918918.91 0.3

48 625064.59 1918931.27 2.4
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Table 5-1

Field Screening Results

Pentolite Road Red Water Pond Delineation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Test Pit Northing Easting
Total 

Nitroaromatics 

49 624888.15 1919005.48 6.1

50 624896.68 1918974.42 1.5

51 624906.32 1918949.88 1.4

52 624917.39 1918923.11 2.5

53 624931.07 1918879.42 ND

54 624860.81 1918991.82 9.1

55 624872.37 1918959.92 1.9

56 625022.88 1918879.09 1.2

57 625043.40 1918891.34 6.8

58 625072.26 1918902.26 1.2

59 625087.10 1918948.82 9.3

60 625080.01 1918978.93 6.9

61 625070.84 1919001.71 5.1

62 624879.63 1918934.86 2.5

63 624891.83 1918907.24 2.2

64 624833.77 1918979.84 1.0

65 624845.03 1918942.15 1.3

66 625027.47 1918846.66 0.6

67 625051.82 1918862.35 4.1

68 625080.04 1918875.07 0.7

69 625100.60 1918910.51 17.6

70 625114.87 1918960.08 1.5

71 625107.21 1918990.76 2.4

72 625095.94 1919019.17 2.0

73 625113.26 1918883.44 ND

74 625129.07 1918919.79 1.9

75 625016.86 1919100.60 3.9

76 624999.99 1919088.11 1.1

77 624965.24 1919068.93 6.4

78 624937.37 1919059.20 0.9

79 624909.99 1919049.63 1.3

464 625229.83 1919226.67 12.7

465 625231.52 1919251.94 44.7

466 625233.10 1919274.62 47.2

467 625230.09 1919303.09 35.6

468 625229.64 1919328.36 ND

469 625230.02 1919354.71 ND

470 625230.10 1919376.76 52.1

471 625229.97 1919400.65 >84.1
a
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Table 5-1

Field Screening Results

Pentolite Road Red Water Pond Delineation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Test Pit Northing Easting
Total 

Nitroaromatics 

472 625229.40 1919425.18 45.8

473 625230.66 1919451.27 23.2

474 625230.95 1919193.20 18.9

475 625261.94 1919245.00 68.0

476 625299.81 1919236.06 19.8

477 625257.65 1919366.44 1.2

478 625293.45 1919367.70 3.0

479 625230.06 1919472.47 ND

480 625256.61 1919423.10 21.3

481 625259.08 1919399.88 6.7

482 625261.94 1919350.01 13.8

483 625258.71 1919323.85 22.6

484 625257.63 1919299.13 9.8

485 625258.78 1919273.41 53.0

486 625296.24 1919268.04 21.2

487 625326.91 1919238.87 1.9

488 625298.85 1919206.08 5.8

489 625267.74 1919212.31 29.5

490 625265.35 1919188.32 41.9

491 625233.43 1919160.17 31.0

492 625291.06 1919347.51 12.2

493 625290.21 1919319.80 16.5

494 625293.21 1919291.88 9.2

495 625327.07 1919265.27 3.8

496 625292.98 1919181.91 0.5

497 625262.63 1919156.20 6.7

498 625234.94 1919132.77 ND

499 625193.38 1919158.92 13.7

500 625292.00 1919429.33 8.5

501 625290.01 1919397.16 14.1

10035 624771.79 1919364.71 8.3

10036 624786.10 1919432.43 1.8

10037 624800.31 1919468.83 0.6

10060 624797.06 1919194.45 ND

10125 624776.66 1919387.27 5.6

10126 624781.33 1919409.86 ND

10127 624793.30 1919450.58 3.7

10128 624814.43 1919481.61 ND

10134 624959.70 1919527.45 0.6
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Table 5-1

Field Screening Results

Pentolite Road Red Water Pond Delineation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Test Pit Northing Easting
Total 

Nitroaromatics 

10135 624975.01 1919511.23 1.7

10136 624990.32 1919495.10 0.9

10138 625020.94 1919462.85 12.3

10139 625036.30 1919446.78 11.1

10140 625051.68 1919430.71 11.3

10144 625094.45 1919306.51 14.7

10146 625070.08 1919271.46 32.6

10147 625057.96 1919253.85 21.2

10148 625045.67 1919236.42 39.8

10149 625033.45 1919218.91 0.2

10158 624793.90 1919215.71 ND

10159 624790.76 1919237.00 ND

10160 624787.66 1919258.31 ND

10161 624784.49 1919279.57 ND

10162 624781.38 1919300.87 ND

10163 624778.20 1919322.14 1.2

10164 624774.95 1919343.41 4.2

10174 624896.91 1919561.82 0.7

10175 624918.32 1919570.00 0.2

10176 624940.59 1919578.16 1.7

10184 625074.94 1919455.41 9.4

10188 625125.53 1919355.89 77.1

10189 625134.63 1919335.11 51.5

10190 625131.95 1919298.19 4.4

10194A 625084.58 1919233.72 3.4

10195A 625072.40 1919201.00 62.4

ND - Not detected.

NSD - No screening data.
a 
"> 84.1" indicates that the result was outside of the test kit

  calibration range after one dilution.
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 11)

Parameter Units RBDL Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 - - - - - - 0.385  0.0577 J J - - - - - - - - - 0.0503 J J

Amino-4,6-dinitrotoluene, 2- mg/kg 12 - - - - - - 0.33  - - - - - - - - - - - - - - -

Dinitrobenzene, 1,3- mg/kg 6 0.362  - - - - - - - - - - - - - - - - - - - - -

Dinitrotoluene, 2,4- mg/kg 0.72 0.298  - - - 0.364  - - - 0.121 J J 0.363  0.159 J J 0.0675 J J

Dinitrotoluene, 2,6- mg/kg 0.72 - - - - - - - - - - - - - - - - - - - - - - - -

Nitrotoluene, 4- mg/kg 23 - - - - - - 0.0892 J J - - - - - - - - - - - - - - -

RDX mg/kg 4.4 - - - - - - - - - - - - - - - - - - - - - - - -

Trinitrobenzene, 1,3,5- mg/kg 1800 1.47  1.66  0.628  - - - 0.235  0.236  - - - 0.19  

Trinitrotoluene, 2,4,6- mg/kg 16 - - - - - - 1.99  0.167  - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name: PR-10040

PR0068

19-Aug-09

2 - 12 Ft

REG

PR-10035

PR0025

24-Jul-09

0 - 0 Ft

REG

PR-10037

PR0030

24-Jul-09

0 - 0 Ft

REG

PR-10036

PR0028

24-Jul-09

0 - 0 Ft

REG

PR-10125

PR0026

24-Jul-09

0 - 0 Ft

REG

PR-10060

PR0017

24-Jul-09

0 - 0 Ft

REG

PR-10127

PR0029

24-Jul-09

0 - 0 Ft

REG

PR-10126

PR0027

23-Jul-09

0 - 0 Ft

REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - - - - - - - - - - - - - 0.112 J J

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - 0.0508 J J

- - - - - - - - - 0.888  0.185  - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PR-10128

PR0032

24-Jul-09

0 - 0 Ft

FD

PR-10128

PR0031

24-Jul-09

0 - 0 Ft

REG

PR-10132

PR0060

19-Aug-09

1 - 11 Ft

REG

PR-10128

PR0033

24-Jul-09

0 - 0 Ft

FS

PR-10134

PR0062

19-Aug-09

0 - 10 Ft

REG

PR-10133

PR0061

19-Aug-09

4 - 14 Ft

REG

PR-10136

PR0072

19-Aug-09

0 - 10 Ft

REG

PR-10135

PR0063

19-Aug-09

0 - 10 Ft

REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - - - - - - - - - - - - - - - -

0.35  - - - - - - 0.0923 J J - - - - - - - - - - - -

1.93  4.07  - - - 0.813  - - - - - - - - - - - -

5.44  9.65  3.89  2.02  - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

3.58  9.16  3.58  1.47  0.0433 J J 0.0583 J J - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PR-10139

PR0058

19-Aug-09

0 - 10 Ft

REG

PR-10138

PR0057

19-Aug-09

0 - 10 Ft

REG

PR-10149

PR0016

22-Jul-09

0 - 0 Ft

REG

PR-10140

PR0059

19-Aug-09

0 - 10 Ft

REG

PR-10158

PR0034

24-Jul-09

0 - 0 Ft

FD

PR-10158

PR0018

24-Jul-09

0 - 0 Ft

REG

PR-10159

PR0019

24-Jul-09

0 - 0 Ft

REG

PR-10158

PR0035

24-Jul-09

0 - 0 Ft

FS
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - 0.116 J J 0.322  - - - - - - 0.343  

- - - - - - - - - - - - 0.214  0.229  - - - - - -

- - - - - - - - - - - - 0.241  4.38  - - - 0.291  

- - - - - - - - - 0.0737 J J 0.802  8.77  - - - 1.38  

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - 0.138 J J - - - 0.345  0.468  9.07  - - - 0.214  

- - - - - - - - - - - - 0.0459 J J - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PR-10161

PR0021

24-Jul-09

0 - 0 Ft

REG

PR-10160

PR0020

24-Jul-09

0 - 0 Ft

REG

PR-10163

PR0023

24-Jul-09

0 - 0 Ft

REG

PR-10162

PR0022

24-Jul-09

0 - 0 Ft

REG

PR-10184

PR0007

23-Jul-09

0 - 0 Ft

REG

PR-10164

PR0024

24-Jul-09

0 - 0 Ft

REG

PRWP-SO010

PR0075

16-Jun-10

1 - 10 Ft

REG

PRWP-SO011

PR0076

16-Jun-10

1 - 10 Ft

REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - 0.889  - - - 0.104 J J 0.182  - - - 0.768  - - -

- - - - - - - - - - - - - - - - - - - - - - - -

4.68  0.72  3.95  - - - 0.448  0.175  1.3  5.57  

8.24  5.77  21.2  0.803  1.28  2.9  3.36  18  

- - - - - - - - - 0.16 J J - - - 0.551  - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

3.55  0.435  15.8  1.66  1.61  3.29  3.53  18.7  

- - - - - - 6.37  - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

REG

PRWP-SO016

PR0081

16-Jun-10

1 - 10 Ft

REG

PRWP-SO015

PR0080

16-Jun-10

1 - 10 Ft

REG

PRWP-SO019

PR0084

16-Jun-10

1 - 10 Ft

REG

PRWP-SO018

PR0083

16-Jun-10

1 - 10 Ft

REG

PRWP-SO017

PR0082

16-Jun-10

1 - 10 Ft

PRWP-SO012

PR0077

16-Jun-10

1 - 10 Ft

REG

PRWP-SO014

PR0079

16-Jun-10

1 - 10 Ft

REG

PRWP-SO013

PR0078

16-Jun-10

1 - 10 Ft

REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

3.57  21.7  8.25  0.175 J J 12.6  3.61  1.62  1.61  

12.3  50.1  16.4  - - - 36.3  9.28  2.37  3.58  

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - 21.3  J 8.37  J 0.21  J 9.81  J 1.52  J 0.714  J 1.21  J

13.1  74  28.9  1.72  43.4  J 11.4  6.29  7.27  

- - - 9.74  J - - - - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PRWP-SO020

PR0085

16-Jun-10

1 - 10 Ft

REG

PRWP-SO020 PRWP-SO022 PRWP-SO024 PRWP-SO026 PRWP-SO027 PRWP-SO028 PRWP-SO029

PR0200 PR0201 PR0202 PR0203 PR0204 PR0205 PR0206

8-Nov-10 8-Nov-10 8-Nov-10 9-Nov-10 9-Nov-10 9-Nov-10 9-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

REG REG REG REG REG REG REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - 0.152 J J - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

1.13  0.497  0.131 J J 0.658  J - - - 3.08  1.46  0.558  

2.05  0.492  5.08  J 1.02  J 0.31  J 5.51  1.69  0.518  

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

1.57  J 0.47  J 0.801  J 0.351  J - - - 2.35  J 0.321  J 0.449  J

5.67  2.55  5.31  J 2.27  J 1.6  J 10.5  3.52  4  

- - - - - - - - - - - - 0.76 PG J - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PRWP-SO030 PRWP-SO031 PRWP-SO035 PRWP-SO035 PRWP-SO035 PRWP-SO040 PRWP-SO041 PRWP-SO042

PR0207 PR0208 PR0209 PR0210 PR0211 PR0212 PR0213 PR0214

9-Nov-10 9-Nov-10 10-Nov-10 10-Nov-10 10-Nov-10 10-Nov-10 10-Nov-10 10-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

REG REG REG FD FS REG REG REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.118 J J - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

0.431  0.204  - - - - - - - - - - - - - - - 0.602  

2.52  0.725  - - - - - - 0.72  J 0.402  J 0.81  0.777  

- - - - - - - - - - - - - - - - - - - - - 0.115 J J

- - - - - - - - - - - - - - - - - - - - - - - -

0.7  J 0.308  J 0.11 J J 0.118 J J - - - 0.298  J - - - - - -

6.01  1.34  0.437  0.407  2.13  1.42  2.4  2.69  

- - - - - - - - - - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PRWP-SO043 PRWP-SO044 PRWP-SO045 PRWP-SO053 PRWP-SO055 PRWP-SO055 PRWP-SO055 PRWP-SO056

PR0215 PR0216 PR0217 PR0218 PR0219 PR0220 PR0221 PR0222

10-Nov-10 10-Nov-10 10-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

REG REG REG REG REG FD FS REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - 0.186  - - - 0.259  - - -

1.15  0.557  1.43  0.279  - - - - - - - - - 0.185  

3.58  1.66  1.81  - - - 0.101 J J 1.19  0.789  2.26  

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - -

3.35  1.91  3.62  0.843  1.11  3.19  3.02  2.17  

- - - - - - - - - - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PRWP-SO057 PRWP-SO058 PRWP-SO061 PRWP-SO062 PRWP-SO063 PRWP-SO064 PRWP-SO065 PRWP-SO066

PR0223 PR0224 PR0225 PR0226 PR0227 PR0228 PR0229 PR0230

11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10 11-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

REG REG REG REG REG REG REG REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -

0.624  J 0.388  1.05  1.25  0.258  - - - - - -

5.35  0.629  J 2.41  7.3  0.638  - - - - - -

- - - - - - - - - 1.44  - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -

6.26  1.74  4.2  8.27  1.1  0.231  0.334  

- - - - - - - - - 0.317  - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

PRWP-SO067 PRWP-SO068 PRWP-SO070 PRWP-SO071 PRWP-SO072 PRWP-SO073 PRWP-SO073

PR0231 PR0232 PR0233 PR0234 PR0235 PR0236 PR0237

11-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

FDREG REG REG REG REG REG
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Table 5-2

Detected Constituents in Soil Samples

Pentolite Road Red Water Pond Delineation Report

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 11 of 11)

Parameter Units RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12

Amino-4,6-dinitrotoluene, 2- mg/kg 12

Dinitrobenzene, 1,3- mg/kg 6

Dinitrotoluene, 2,4- mg/kg 0.72

Dinitrotoluene, 2,6- mg/kg 0.72

Nitrotoluene, 4- mg/kg 23

RDX mg/kg 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800

Trinitrotoluene, 2,4,6- mg/kg 16

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

Sample Purpose:

Sample Depth:

Sample Date:

Sample Number:

Site Name:

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

- - - - - - 1.78  J - - - - - - 1.03  J

- - - - - - - - - - - - - - - - - -

- - - - - - 4.83  5.37  3.87  1.79  

- - - - - - 10.5  11.1  4.33  3.88  

- - - - - - 1.1  1.25  0.511  J - - -

- - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - -

- - - 1.54  22.1  27.2  12.3  7.58  

- - - - - - - - - - - - - - - - - -

Laboratory Qualifiers (LQ)

J - Estimated result detected above method detection limit but below reporting limit.

P - Greater than 40 percent difference between the two GC columns.

Validation Qualifiers (VQ)

mg/kg - Milligrams per kilogram.

RBDL - Risk-based delineation level. (Refer to Appendix C for description.)

REG - Regular sample.

RDX - Cyclotrimethylenetrinitramine.

Note:  Shading indicates that the detected concentration exceeds the RBDL.

"-" - Chemical was analyzed but not detected.
FD - Field duplicate sample.
FS - Field screening sample.

J - The compound/analyte was positively identified; the reported value is the estimated concentration of the 

compound/analyte detected in the sample analyzed.

PRWP-SO073 PRWP-SO074 PRWP-SO075 PRWP-SO076 PRWP-SO077 PRWP-SO078

PR0238 PR0239 PR0240 PR0241 PR0242 PR0243

12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10 12-Nov-10

1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft 1 - 10 Ft

FS REG REG REG REG REG
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FIGURES 



PBOW VICINITY MAP

FIGURE 1-1

SOIL DELINEATION REPORT

PENTOLITE ROAD RED WATER POND AREA

SANDUSKY, OHIO

NASA PLUM BROOK STATION

FORMER PLUM BROOK ORDNANCE WORKS
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FIGURE 3-1

4.

3.

2.

1.

COLLECTION WAS NOT NECESSARY.

THE FIELD TEAM DETERMINED THAT SAMPLE

RESULTS OF SAMPLES AT OTHER LOCATIONS,

BASED ON TEST KIT AND/OR LABORATORY

NUMEROUS LOCATIONS WERE STAKED BUT,

COLLECTED AT 0-10 FT. BGS OR 1-10 FT. BGS.

SURFACE (BGS). OTHER SAMPLES WERE

COLLECTED AT 0-3 FT. BELOW GROUND

SHALLOW SOIL BORING SAMPLES WERE

BORINGS.

SAMPLES WERE COLLECTED FROM SOIL

EXCAVATION WERE FROM TEST PITS. OTHER

CONCENTRIC RINGS ENCIRCLING THE

SAMPLES COLLECTED WITHIN THE THREE

LOCATION OF TEST PIT 10194A IS APPROXIMATE.

SOIL BERMS

(SEE NOTE 4)

LOCATION BUT NOT SAMPLED

STAKED AS POTENTIAL SAMPLING

TEST PIT AND/OR SOIL BORING LOCATION

SHALLOW SOIL BORING LOCATION

FOR NONTIME CRITICAL REMOVAL ACTION

COMPLETED TNT SOIL REMEDIATION AREA
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NON-DETECT

NITROAROMATICS - LAB DATA (mg/kg)

ANALYTICAL RESULT FOR TOTAL

(mg/kg)

NITROAROMATICS - SCREENING DATA

ANALYTICAL RESULT FOR TOTAL

(SEE NOTE 2)

LOCATION BUT NOT SAMPLED

STAKED AS POTENTIAL SAMPLING

TEST PIT AND/OR SOIL BORING LOCATION

SHALLOW SOIL BORING LOCATION

FOR NONTIME CRITICAL REMOVAL ACTION

COMPLETED TNT SOIL REMEDIATION AREA

SURFACE WATER

SURFACE DRAINAGE

GRAVEL ROAD

ON AN HISTORICAL DRAWING

INTERPRETED EXTENT OF POND BASED

5.

4.

3.

2.

1.

- 12-INCH WOOD-STAVE PIPE (10037)

- 8-INCH CLAY PIPE (10194A)

- 4-INCH PLASTIC CORRUGATED PIPE (492)

  10035, AND 10126)

- 4-INCH CLAY DRAIN TILE PIPE (419, 468, 492,

WERE FOUND AT THE ASSOCIATED TEST PITS:

ASTERISKS INDICATE THAT THE FOLLOWING

DILUTION.

OF THE FIELD SCREENING KIT AFTER ONE

THAT THE RESULT EXCEEDED THE CALIBRATION

SAMPLE 471  RESULT (>84.1 mg/kg) INDICATES

COLLECTED AT 0-10 FT. BGS OR 1-10 FT. BGS.

SURFACE (BGS). OTHER SAMPLES WERE

COLLECTED AT 0-3 FT. BELOW GROUND

SHALLOW SOIL BORING SAMPLES WERE

COLLECTION WAS NOT NECESSARY.

THE FIELD TEAM DETERMINED THAT SAMPLE

RESULTS OF SAMPLES AT OTHER LOCATIONS,

BASED ON TEST KIT AND/OR LABORATORY

NUMEROUS LOCATIONS WERE STAKED BUT,

LOCATION OF TEST PIT 10194A IS APPROXIMATE.

*

*

*

*

*

*

*
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RISK RESULTS FOR SOIL SAMPLES

INCREMENTAL LIFETIME CANCER

FIGURE 5-2

419

10195A

10194A

10190
10189

10188

10144
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10147

10148

491
474 464 465 466

467
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489

475
485 484 483

468 469 470 471 472 473

476

7.6E-06

10108

1.2E-02

SOIL BERMS

NITROAROMATICS

NON-DETECT FOR CARCINOGENIC

(SEE NOTE 2)

LOCATION BUT NOT SAMPLED

STAKED AS POTENTIAL SAMPLING

SCREENING ONLY (SEE NOTE 6)

VALUE) ANALYZED USING FIELD

SAMPLING LOCATION (WITHOUT ILCR

(RED RESULTS, SEE NOTE 5)

AND/OR SOIL BORING LOCATION

RESULTS BASED ON A SINGLE TEST PIT

ASSOCIATED ILCR VALUE OF ANALYTICAL

TEST PIT AND/OR SOIL BORING ID AND

(BLACK RESULTS, SEE NOTE 4)

AND/OR SOIL BORING LOCATION

RESULTS BASED ON A SINGLE TEST PIT

ASSOCIATED ILCR VALUE OF ANALYTICAL

TEST PIT AND/OR SOIL BORING ID AND

SHALLOW SOIL BORING LOCATION

FOR NONTIME CRITICAL REMOVAL ACTION

COMPLETED TNT SOIL REMEDIATION AREA

SURFACE WATER

SURFACE DRAINAGE

GRAVEL ROAD

ON AN HISTORICAL DRAWING

INTERPRETED EXTENT OF POND BASED

7.

6.

5.

4.

3.

2.

1.

- 12-INCH WOOD-STAVE PIPE (10037)

- 8-INCH CLAY PIPE (10194A)

- 4-INCH PLASTIC CORRUGATED PIPE (492)

  10035, AND 10126)

- 4-INCH CLAY DRAIN TILE PIPE (419, 468, 492,

WERE FOUND AT THE ASSOCIATED TEST PITS:

ASTERISKS INDICATE THAT THE FOLLOWING

VALUES BASED ON SCREENING DATA ONLY.

IT IS NOT APPROPRIATE TO CALCULATE ILCR

GOAL OF 1E-5, BASED ON RESIDENTIAL USE.

LOCATIONS SHOWN IN RED EXCEED THE ILCR

THE ANALYTICAL RESULTS OF SAMPLES FROM

FIGURE), BASED ON RESIDENTIAL USE.

GOAL OF 1E-5 (ROUNDED TO ONE SIGNIFICANT

THE INCREMENTAL LIFETIME CANCER RISK (ILCR)

LOCATIONS SHOWN IN BLACK DID NOT EXCEED

THE ANALYTICAL RESULTS OF SAMPLES FROM

COLLECTED AT 0-10 FT. BGS OR 1-10 FT. BGS.

SURFACE (BGS). OTHER SAMPLES WERE

COLLECTED AT 0-3 FT. BELOW GROUND

SHALLOW SOIL BORING SAMPLES WERE

COLLECTION WAS NOT NECESSARY.

THE FIELD TEAM DETERMINED THAT SAMPLE

RESULTS OF SAMPLES AT OTHER LOCATIONS,

BASED ON TEST KIT AND/OR LABORATORY

NUMEROUS LOCATIONS WERE STAKED BUT,

LOCATION OF TEST PIT 10194A IS APPROXIMATE.

*

*

*

*

*

*

*
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RESULTS FOR SOIL SAMPLES

NONCANCER HAZARD INDEX

FIGURE 5-3
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NOTES:

ND
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644

10108

SOIL BERMS

NITROAROMATICS

NON-DETECT FOR CARCINOGENIC

(SEE NOTE 2)

LOCATION BUT NOT SAMPLED

STAKED AS POTENTIAL SAMPLING

SCREENING ONLY (SEE NOTE 6)

VALUE) ANALYZED USING FIELD

SAMPLING LOCATION (WITHOUT HI

(RED RESULTS, SEE NOTE 5)

AND/OR SOIL BORING LOCATION

RESULTS BASED ON A SINGLE TEST PIT

ASSOCIATED HI VALUE OF ANALYTICAL

TEST PIT AND/OR SOIL BORING ID AND

(BLACK RESULTS, SEE NOTE 4)

AND/OR SOIL BORING LOCATION

RESULTS BASED ON A SINGLE TEST PIT

ASSOCIATED HI VALUE OF ANALYTICAL

TEST PIT AND/OR SOIL BORING ID AND

SHALLOW SOIL BORING LOCATION

FOR NONTIME CRITICAL REMOVAL ACTION

COMPLETED TNT SOIL REMEDIATION AREA

SURFACE WATER

SURFACE DRAINAGE

GRAVEL ROAD

ON AN HISTORICAL DRAWING

INTERPRETED EXTENT OF POND BASED

7.

6.

5.

4.

3.

2.

1.

- 12-INCH WOOD-STAVE PIPE (10037)

- 8-INCH CLAY PIPE (10194A)

- 4-INCH PLASTIC CORRUGATED PIPE (492)

  10035, AND 10126)

- 4-INCH CLAY DRAIN TILE PIPE (419, 468, 492,

WERE FOUND AT THE ASSOCIATED TEST PITS:

ASTERISKS INDICATE THAT THE FOLLOWING

VALUES BASED ON SCREENING DATA ONLY.

IT IS NOT APPROPRIATE TO CALCULATE HI

CRITERION OF 1, BASED ON RESIDENTIAL USE.

LOCATIONS SHOWN IN RED EXCEED THE HI

THE ANALYTICAL RESULTS OF SAMPLES FROM

BASED ON RESIDENTIAL USE.

(ROUNDED TO ONE SIGNIFICANT FIGURE),

THE HAZARD INDEX (HI) CRITERION OF 1

LOCATIONS SHOWN IN BLACK DID NOT EXCEED

THE ANALYTICAL RESULTS OF SAMPLES FROM

COLLECTED AT 0-10 FT. BGS OR 1-10 FT. BGS.

SURFACE (BGS). OTHER SAMPLES WERE

COLLECTED AT 0-3 FT. BELOW GROUND

SHALLOW SOIL BORING SAMPLES WERE

COLLECTION WAS NOT NECESSARY.

THE FIELD TEAM DETERMINED THAT SAMPLE

RESULTS OF SAMPLES AT OTHER LOCATIONS,

BASED ON TEST KIT AND/OR LABORATORY

NUMEROUS LOCATIONS WERE STAKED BUT,

LOCATION OF TEST PIT 10194A IS APPROXIMATE.

*

*

*

*

*

*

*
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CONTAMINATION

ESTIMATED EXTENT OF SOIL

FIGURE 6-1

CONTAMINATION

ESTIMATED EXTENT OF SOIL

SOIL BERMS

(SEE NOTE 5)

CONCENTRATION EXCEEDS 10 mg/kg

AND THE TOTAL NITROAROMATICS

ONLY SCREENING DATA WERE COLLECTED

GOAL (SEE NOTE 4)

>1E-5) AND/OR THE NONCANCER HAZARD

RESIDENTIAL CANCER RISK GOAL (ILCR

SAMPLE LOCATION THAT EXCEEDS THE

4 AND 5)

NITROAROMATICS CRITERIA (SEE NOTES

EXCEED RISK, HAZARD, OR TOTAL

SAMPLE LOCATION THAT DID NOT

(SEE NOTE 2)

LOCATION BUT NOT SAMPLED

STAKED AS POTENTIAL SAMPLING

SHALLOW SOIL BORING LOCATION

FOR NONTIME CRITICAL REMOVAL ACTION

COMPLETED TNT SOIL REMEDIATION AREA

SURFACE WATER

SURFACE DRAINAGE

GRAVEL ROAD

ON AN HISTORICAL DRAWING

INTERPRETED EXTENT OF POND BASED

5.

4.

3.

2.

1.

IS A GENERAL OBSERVATION.

REGARDED AS A "BRIGHT LINE" CRITERION, BUT

HAZARDS. THIS 10 mg/kg VALUE IS NOT

MORE LIKELY TO HAVE ELEVATED RISKS/

PER KILOGRAM (mg/kg) WERE IDENTIFIED AS

CONCENTRATIONS GREATER THAN 10 MILLIGRAMS

LAB DATA FROM THE SAME LOCATION,

TO ILCR AND HI VALUES ASSOCIATED WITH

BASED ON COMPARISON OF SCREENING DATA

AND HI  VALUES

5-2 AND 5-3 FOR THE SAMPLE-SPECIFIC ILCR

INDEX (HI) IS  1. PLEASE REFERENCE FIGURES

CANCER RISK (ILCR) IS  1E-5 AND THE HAZARD

THE PBOW GOAL FOR INCREMENTAL LIFETIME

COLLECTED AT 0-10 FT. BGS OR 1-10 FT. BGS.

SURFACE (BGS). OTHER SAMPLES WERE

COLLECTED AT 0-3 FT. BELOW GROUND

SHALLOW SOIL BORING SAMPLES WERE

COLLECTION WAS NOT NECESSARY.

THE FIELD TEAM DETERMINED THAT SAMPLE

RESULTS OF SAMPLES AT OTHER LOCATIONS,

BASED ON TEST KIT AND/OR LABORATORY

NUMEROUS LOCATIONS WERE STAKED BUT,

LOCATION OF TEST PIT 10194A IS APPROXIMATE.
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APPENDIX A 
 

SOIL BORING LOGS, TEST PIT LOGS, AND 
SAMPLE COLLECTION LOGS  
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LAND SURVEY DATA 
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RISK-BASED EVALUATION FOR 
SOIL CONTAMINATION DELINEATION 
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A risk-based approach was employed as part of the Pentolite Road Red Water Pond (PRRWP) 

Area soil contamination delineation effort. This delineation was performed in response to the 

finding of unexpected results obtained at the end of the non-time-critical removal action 

(NTCRA) performed for 2,4,6-trinitrotoluene (TNT) removal at the PRRWP Area (McTech 

Corp, 2009). Once the NTCRA goal for TNT effort was attained, the excavation perimeter 

samples were noticed to exhibit higher than expected concentrations of non-TNT nitroaromatics. 

A comparison of the individual sample results to U.S. Environmental Protection Agency (EPA) 

Region 9 preliminary remediation goals (PRG) (EPA, 2004) indicated that noncancer hazards 

associated with the NTCRA excavation perimeter wall samples generally exceeded a hazard 

index (HI) value of 1. Therefore, the U.S. Army Corps of Engineers decided that further 

delineation sampling was required in the PRRWP Area before this site could be closed out in a 

decision document.  

 

The risk-based approach described in this appendix was used for two different though related 

purposes. First, it was used iteratively to determine where additional test pits or soil borings 

should be placed for delineation sampling; and second, it was used to help determine when the 

extent of PRRWP Area contamination was adequately delineated. This type of approach is not a 

formal risk assessment used to estimate the risk of a potential receptor; instead, this approach is 

intended as a tool to help support remedial alternatives that will be developed in the feasibility 

study (FS) addendum. Estimates of areas and soil volumes that may require remediation will be 

determined in the FS addendum.  

 

Risk-Based Approach. This risk-based evaluation involves a comparison of the analytical 

results collected from each composite soil sample to risk-based delineation levels (RBDL). The 

RBDLs were derived from EPA (2004) Region 9 PRGs for residential soil to be consistent with 

prior remedial investigation/FS work at the PRRWP Area. Residential use is assumed because 

land use in areas immediately adjacent to the Plum Brook Ordnance Works (PBOW) boundary 

includes residential properties, and the assumption of residential use is consistent with the 

criteria used to remediate other PBOW sites. The PRGs reflect an incremental lifetime cancer 

risk (ILCR) of 1E-6 or a hazard quotient of 1. For a chemical such as TNT which has both 

cancer-based and non-cancer-based toxicity values, the PRG reflects the lower of the cancer-

based and non-cancer-based concentrations. The RBDLs differ from the PRGs only in that both 

cancer-based and non-cancer-based RBDLs are used for chemicals like TNT to calculate the 

cumulative ILCR and HI, respectively. The RBDL values (though not identified as “RBDLs”) 

were previously included on the PRG Web site.  
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The results of this evaluation are used to determine whether the residual human health risk 

values associated with a given soil sample are within or below the risk management levels, 

including both noncancer hazards and cancer risks. EPA (1990) describes concentrations that 

result in ILCR values within the 1E-6 to 1E-4 range as acceptable, with the lower end of this 

range being the point of departure. At PBOW, a risk management goal for cancer risks has been 

defined as a combined ILCR that does not exceed 1E-5, and the risk management goal for 

noncancer hazard is defined as a combined HI that does not exceed a value of 1 (Ohio 

Environmental Protection Agency, 2004). These goals have been used for other PBOW sites 

such as TNT Areas A, B, and C. These goals are also recognized in Ohio Environmental 

Protection Agency (2009) guidance.  

 

These soil sample-specific ILCR and HI values include the contributions of all detected site-

related nitroaromatic contaminants. Where the risk or hazard is found to exceed the respective 

risk management goal at a given location, the excavation of additional test pits, or in some cases 

soil borings, is generally performed further from the original NTCRA excavation in this 

direction. Once a soil sample or set of soil samples is identified as meeting the risk management 

goals, no further soil sampling is required for the represented area.  

 

For cancer risks, the ILCR value of a given test pit or soil boring composite sample is derived as 

follows: 

 

    ILCRn = ILCRn-a + ILCRn-b + … + ILCRn-z   Eq. C-1 

 Where:  

 

ILCRn   = combined ILCR value in sample “n” 

  ILCRn-a = ILCR value of nitroaromatic “a” in sample “n.” 

 

The ILCR value of the individual chemicals in a sample are calculated as follows: 

ILCRn-a  = (Cn-a  ÷  RBDLa(canc)) × ILCRRBDL  Eq. C-2 

 Where: 

 

  ILCRn-a = ILCR value of nitroaromatic “a” in sample “n” 

  Cn-a    = detected concentration of nitroaromatic “a” in sample “n” 

  RBDLa(canc) = cancer RBDL of nitroaromatic “a” 

  ILCRRBDL = ILCR of the RBDL (=1E-6). 
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For noncancer hazard, the HI value of a given test pit or soil boring composite sample is derived 

as follows: 

 

    HIn = HQn-a + HQn-b + … + HQn-z    Eq. C-3 

 Where:  

 

HIn  =  combined HI value in sample “n” 

  HQn-a =  hazard quotient value of nitroaromatic “a” in sample “n.” 

 

The hazard quotients of the individual chemicals in a sample are calculated as follows: 

 

    HQn-a  = Cn-a  ÷  (RBDLa(nc) × HQRBDL)   Eq. C-4 

 Where: 

 

  HQn-a  = hazard quotient value of nitroaromatic “a” in sample “n” 

  Cn-a    = detected concentration of nitroaromatic “a” in sample “n” 

  RBDLa(canc) = noncancer RBDL of nitroaromatic “a” 

  HQRBDL  = hazard quotient of the noncancer-based RBDL (= 1). 

 

Only definitive laboratory data were used in the risk-based evaluation. These definitive data are 

adequate for comparative analysis to the RBDLs and the ultimate purposes of this evaluation in 

determining the extent of contamination for the FS addendum. 

 

Note that this risk-based approach is used only as a tool to assist in the delineation of 

contamination. Therefore, the exceedance of either an HI of 1 and/or an ILCR of 1E-5 is not 

necessarily interpreted as meaning that the area represented by sample-specific analytical results 

has not been adequately delineated. The risk-based results of other adjacent samples and 

potentially other site-specific information is likewise considered (e.g., presence of a berm, 

presence of tile drain contamination) in evaluating whether additional delineation is necessary at 

a given location. As mentioned, estimates of soil volumes and areas that may require remediation 

will be determined in the FS addendum.  

 

Results. Sample-by-sample ILCR and HI values are shown on site delineation report Figures 5-

2 and 5-3, respectively. The ILCR and HI calculations are shown in Attachments C-1 (June and 

November 2010 sample ILCR and HI values) C-2 (July through November 2009 samples ILCR 
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and HI values), C-3 (May and June 2009 sample ILCR values), and C-4 (May and June sample 

HI values). 

 

As described in Section 5.2 of the site delineation report, samples were collected initially from 

test pits that were stepped out approximately 30 to 60 feet all around the original NTCRA 

excavation perimeter. This set of samples appears to have bounded the contamination west of the 

NTCRA excavation, but ILCR values were as high as 3.5E-2 north of the NTCRA excavation 

and as high as 2.4E-3 southeast of the NTCRA excavation (see Figure 5-2 of the site delineation 

report). Similarly, the HI values of the initial step-out samples were as high as 1,690 east of the 

NTCRA excavation and as high as 118 southeast of the excavation (see Figure 5-3 of the site 

delineation report). After an additional 30-foot step-out was made, test pits were again sampled. 

This additional step-out, shown as the second concentric band outside of the NTCRA excavation 

boundary on Figures 5-2 and 5-3 of the site delineation report, appears to have delineated the 

contamination along the south and east of the NTCRA excavation. Further contamination is 

indicated north of the NTCRA excavation from near samples 401 and 402, northward to samples 

477, 480, and 481, and also westward to sample location 416. However, east-west and north-

south tile drain lines containing water with detection of dinitrotoluenes were discovered while 

digging the test pit for sample 420. Therefore, some of the contamination in this northern area is 

likely to be associated with the tile drain lines rather than the PRRWP Area. Note that the 

contamination at the drain lines is being investigated separately from the PRRWP Area residual 

contamination.  

 

Residual contamination with ILCR values exceeding the 1E-5 criterion was found in several 

samples. Contamination was also found northwest of the NTCRA excavation, on the other side 

of the berm (Figure 5-2 of the site delineation report). This area extends from sample PRWP-

SO028 north-northeastward to sample 499. Tile drains were also found in this area. Because this 

area is on the opposite side of the berm from the PRRWP Area and because it contains tile 

drains, it is likely that the contamination in this area is associated with the tile drains rather than 

the PRRWP Area. 
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA - - 0.343 0.03 - - 0.889 0.07 - -

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA - - - - - - - - - -

Dinitrobenzene, 1,3- mg/kg 6.1 NA - - 0.291 0.05 4.68 0.77 0.72 0.12 3.95 0.65

Dinitrotoluene, 2,4- mg/kg 120 0.72 - - 1.38 0.01 1.9E-06 8.24 0.07 1.1E-05 5.77 0.05 8.0E-06 21.2 0.18 2.9E-05

Dinitrotoluene, 2,6- mg/kg 61 0.72 - - - - - - - - - -

RDX mg/kg NA 4.4 - - - - - - - - - -

Trinitrobenzene, 1,3,5- mg/kg 1800 NA - - 0.214 0.0001 3.55 0.002 0.435 0.0002 15.8 0.009

Trinitrotoluene, 2,4,6- mg/kg 31 16 - - - - - - - - 6.37 0.21 4.0E-07

Summed Sample HI/ILCR: 0.00 0.0E+00 0.09 1.9E-06 0.84 1.1E-05 0.24 8.0E-06 1.04 3.0E-05

CANC!

PRWP-SO013

PR0078

16-Jun-10

0 - 3 Ft

REG

PRWP-SO014

PR0079

16-Jun-10

1 - 10 Ft

REG

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

PRWP-SO010

PR0075

16-Jun-10

1 - 10 Ft

REG

PRWP-SO011

PR0076

16-Jun-10

0 - 3 Ft

REG

PRWP-SO012

PR0077

16-Jun-10

0 - 3 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

0.104 J 0.01 0.182 0.02 - - 0.768 0.06 - -

- - - - - - - - - -

- - 0.448 0.07 0.175 0.03 1.3 0.21 5.57 0.91

0.803 0.01 1.1E-06 1.28 0.01 1.8E-06 2.9 0.02 4.0E-06 3.36 0.03 4.7E-06 18 0.15 2.5E-05

0.16 J 0.00 2.2E-07 - - 0.551 0.01 7.7E-07 - - - -

- - - - - - - - - -

1.66 0.0009 1.61 0.0009 3.29 0.002 3.53 0.002 18.7 0.01

- - - - - - - - - -

0.02 1.3E-06 0.10 1.8E-06 0.06 4.8E-06 0.31 4.7E-06 1.07 2.5E-05

CANC!

PRWP-SO019

PR0084

16-Jun-10

1 - 10 Ft

REG

PR0082

16-Jun-10

1 - 10 Ft

REG

PRWP-SO018

PR0083

16-Jun-10

1 - 10 Ft

REG

PRWP-SO015

PR0080

16-Jun-10

1 - 10 Ft

REG

PRWP-SO016

PR0081

16-Jun-10

1 - 10 Ft

REG

PRWP-SO017
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - - - - -

3.57 0.59 21.7 3.56 8.25 1.35 0.175 J 0.03 12.6 2.07

12.3 0.10 1.7E-05 50.1 0.42 7.0E-05 16.4 0.14 2.3E-05 - - 36.3 0.30 5.0E-05

- - - - - - - - - -

- - 21.3 J 4.8E-06 8.37 J 1.9E-06 0.21 J 4.8E-08 9.81 J 2.2E-06

13.1 0.01 74 0.04 28.9 0.02 1.72 0.001 43.4 J 0.02

- - 9.74 J 0.31 6.1E-07 - - - - - -

0.70 1.7E-05 4.33 7.5E-05 1.51 2.5E-05 0.03 4.8E-08 2.39 5.3E-05

CANC! NC! CANC! NC! CANC! NC! CANC!

PRWP-SO024

PR0202

8-Nov-10

1 - 10 Ft

REG

PRWP-SO026

PR0203

9-Nov-10

1 - 10 Ft

REG

PRWP-SO020

PR0200

8-Nov-10

1 - 10 Ft

REG

PRWP-SO022

PR0201

8-Nov-10

1 - 10 Ft

REG

PRWP-SO019

PR0085

16-Jun-10

1 - 10 Ft

FD
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - - - - -

3.61 0.59 1.62 0.27 1.61 0.26 1.13 0.19 0.497 0.08

9.28 0.08 1.3E-05 2.37 0.02 3.3E-06 3.58 0.03 5.0E-06 2.05 0.02 2.8E-06 0.492 0.00 6.8E-07

- - - - - - - - - -

1.52 J 3.5E-07 0.714 J 1.6E-07 1.21 J 2.8E-07 1.57 J 3.6E-07 0.47 J 1.1E-07

11.4 0.006 6.29 0.003 7.27 0.004 5.67 0.003 2.55 0.001

- - - - - - - - - -

0.68 1.3E-05 0.29 3.5E-06 0.30 5.2E-06 0.21 3.2E-06 0.09 7.9E-07

PRWP-SO031

PR0208

9-Nov-10

1 - 10 Ft

REG

PRWP-SO029

PR0206

9-Nov-10

1 - 10 Ft

REG

PRWP-SO030

PR0207

9-Nov-10

1 - 10 Ft

REG

PRWP-SO027

PR0204

9-Nov-10

1 - 10 Ft

REG

PRWP-SO028

PR0205

9-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

0.152 J 0.01 - - - - - - - -

- - - - - - - - - -

0.131 J 0.02 0.658 J 0.11 - - 3.08 0.50 1.46 0.24

5.08 J 0.04 7.1E-06 1.02 J 0.01 1.4E-06 0.31 J 0.00 4.3E-07 5.51 0.05 7.7E-06 1.69 0.01 2.3E-06

- - - - - - - - - -

0.801 J 1.8E-07 0.351 J 8.0E-08 - - 2.35 J 5.3E-07 0.321 J 7.3E-08

5.31 J 0.003 2.27 J 0.001 1.6 J 0.0009 10.5 0.006 3.52 0.002

- - - - 0.76 J 0.02 4.8E-08 - - - -

0.08 7.2E-06 0.12 1.5E-06 0.03 4.8E-07 0.56 8.2E-06 0.26 2.4E-06

PRWP-SO040

PR0212

10-Nov-10

1 - 10 Ft

REG

PRWP-SO041

PR0213

10-Nov-10

1 - 10 Ft

REG

PRWP-SO035

PR0210

10-Nov-10

1 - 10 Ft

FD

PRWP-SO035

PR0211

10-Nov-10

1 - 10 Ft

FS

PRWP-SO035

PR0209

10-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - 0.118 J 0.01 - - - - - -

- - - - - - - - - -

0.558 0.09 0.431 0.07 0.204 0.03 - - - -

0.518 0.00 7.2E-07 2.52 0.02 3.5E-06 0.725 0.01 1.0E-06 - - - -

- - - - - - - - - -

0.449 J 1.0E-07 0.7 J 1.6E-07 0.308 J 7.0E-08 0.11 J 2.5E-08 0.118 J 2.7E-08

4 0.002 6.01 0.003 1.34 0.0007 0.437 0.0002 0.407 0.0002

- - - - - - - - - -

0.10 8.2E-07 0.10 3.7E-06 0.04 1.1E-06 0.0002 2.5E-08 0.0002 2.7E-08

PRWP-SO053

PR0218

11-Nov-10

1 - 10 Ft

REG

PRWP-SO044

PR0216

10-Nov-10

1 - 10 Ft

REG

PRWP-SO045

PR0217

10-Nov-10

1 - 10 Ft

REG

PRWP-SO042

PR0214

10-Nov-10

1 - 10 Ft

REG

PRWP-SO043

PR0215

10-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - - - - -

- - - - - - 0.602 0.10 1.15 0.19

0.72 J 0.01 1.0E-06 0.402 J 0.00 5.6E-07 0.81 0.01 1.1E-06 0.777 0.01 1.1E-06 3.58 0.03 5.0E-06

- - - - - - 0.115 J 0.00 1.6E-07 - -

- - 0.298 J 6.8E-08 - - - - - -

2.13 0.001 1.42 0.0008 2.4 0.001 2.69 0.001 3.35 0.002

- - - - - - - - - -

0.01 1.0E-06 0.00 6.3E-07 0.01 1.1E-06 0.11 1.2E-06 0.22 5.0E-06

PRWP-SO056

PR0222

11-Nov-10

1 - 10 Ft

REG

PRWP-SO057

PR0223

11-Nov-10

1 - 10 Ft

REG

PRWP-SO055

PR0220

11-Nov-10

1 - 10 Ft

FD

PRWP-SO055

PR0221

11-Nov-10

#NAME?

FS

PRWP-SO055

PR0219

11-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - 0.186 0.02 - -

0.557 0.09 1.43 0.23 0.279 0.05 - - - -

1.66 0.01 2.3E-06 1.81 0.02 2.5E-06 - - 0.101 J 0.00 1.4E-07 1.19 0.01 1.7E-06

- - - - - - - - - -

- - - - - - - - - -

1.91 0.001 3.62 0.002 0.843 0.0005 1.11 0.0006 3.19 0.002

- - - - - - - - - -

0.11 2.3E-06 0.25 2.5E-06 0.05 0.0E+00 0.02 1.4E-07 0.01 1.7E-06

PRWP-SO064

PR0228

11-Nov-10

1 - 10 Ft

REG

PRWP-SO062

PR0226

11-Nov-10

1 - 10 Ft

REG

PRWP-SO063

PR0227

11-Nov-10

1 - 10 Ft

REG

PRWP-SO058

PR0224

11-Nov-10

1 - 10 Ft

REG

PRWP-SO061

PR0225

11-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

0.259 0.02 - - - - - - - -

- - 0.185 0.03 0.624 J 0.10 0.388 0.06 1.05 0.17

0.789 0.01 1.1E-06 2.26 0.02 3.1E-06 5.35 0.04 7.4E-06 0.629 J 0.01 8.7E-07 2.41 0.02 3.3E-06

- - - - - - - - - -

- - - - - - - - - -

3.02 0.002 2.17 0.0012 6.26 0.003 1.74 0.001 4.2 0.002

- - - - - - - - - -

0.03 1.1E-06 0.05 3.1E-06 0.15 7.4E-06 0.07 8.7E-07 0.19 3.3E-06

PRWP-SO068

PR0232

12-Nov-10

1 - 10 Ft

REG

PRWP-SO070

PR0233

12-Nov-10

1 - 10 Ft

REG

PRWP-SO066

PR0230

11-Nov-10

1 - 10 Ft

REG

PRWP-SO067

PR0231

11-Nov-10

1 - 10 Ft

REG

PRWP-SO065

PR0229

11-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - - - - -

1.25 0.20 0.258 0.04 - - - - - -

7.3 0.06 1.0E-05 0.638 0.01 8.9E-07 - - - - - -

1.44 0.02 2.0E-06 - - - - - - - -

- - - - - - - - - -

8.27 0.005 1.1 0.0006 0.231 0.0001 0.334  0.0002 - -

0.317 0.01 2.0E-08 - - - - - - - -

0.3 1.2E-05 0.05 8.9E-07 0.0001 0.0E+00 0.0002 0.0E+00 0.0000 0.0E+00

Notes:

PRWP-SO073

PR0238

12-Nov-10

#NAME?

FS

PRWP-SO073

PR0236

12-Nov-10

1 - 10 Ft

REG

PRWP-SO073

PR0237

12-Nov-10

1 - 10 Ft

FD

PRWP-SO071

PR0234

12-Nov-10

1 - 10 Ft

REG

PRWP-SO072

PR0235

12-Nov-10

1 - 10 Ft

REG
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Attachment C-1

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

June and November 2010 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 11 of 11)

Noncancer- Cancer-

Based Based

Parameter Units RBDL RBDL

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Summed Sample HI/ILCR:

Location:

Sample No.:

Sample Date:

Sample Depth:

Sample Purpose:

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - 1.78 J 0.15 - - - - 1.03 J 0.09

- - - - - - - - - -

- - 4.83 0.79 5.37 0.88 3.87 0.63 1.79 0.29

- - 10.5 0.09 1.5E-05 11.1 0.09 1.5E-05 4.33 0.04 6.0E-06 3.88 0.03 5.4E-06

- - 1.1 0.02 1.5E-06 1.25 0.02 1.7E-06 0.511 J 0.01 7.1E-07 - -

- - - - - - - - - -

1.54  0.0009 22.1 0.0123 27.2 0.0151 12.3 0.0068 7.58 0.0042

- - - - - - - - - -

0.0009 0.0E+00 1.06 1.6E-05 1.01 1.7E-05 0.69 6.7E-06 0.42 5.4E-06

CANC! CANC!

Notes:

2. "-" indicates that the analyte was not detected in this sample.

4. A Sample HI Value with associated  "NC!" below exceeds a value of 1 (rounded to one significant figure); HI value is shaded.

5. A Sample ILCR Value with associated  "CANC!" below exceeds a value of 1E-5 (rounded to one significant figure); ILCR value is 

shaded.

PRWP-SO077

PR0242

12-Nov-10

1 - 10 Ft

REG

PRWP-SO078

PR0243

12-Nov-10

1 - 10 Ft

REG

PRWP-SO075

PR0240

12-Nov-10

1 - 10 Ft

REG

PRWP-SO076

PR0241

12-Nov-10

1 - 10 Ft

REG

PRWP-SO074

PR0239

12-Nov-10

1 - 10 Ft

REG

RBDL = risk-based delineation level; VQ = validation qualifier; HQ = hazard quotient; ILCR = incremental 

1. Sample purpose "REG" is the regular sample, "FD" is the field duplicate, and "FS" is the field split. For 

3. RDX is shown as detected in several samples at concentrations less than the reporting limits. Because RDX has no

    association with Plum Brook Ordnance Works, the contribution of RDX is not included in the ILCR value for this sample.
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA - - - - - - - - 0.102 J 0.01

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA 0.167 J 0.01 - - - - 0.413 0.03 0.102 J 0.01

Dinitrobenzene, 1,3- mg/kg 6.1 NA 0.0959 J 0.02 7.36 1.21 5.97 0.98 0.995 J 0.16 0.0904 J 0.01

Dinitrotoluene, 2,4- mg/kg 120 0.72 2.06 0.02 2.9E-06 12.9 0.11 1.8E-05 13.1 0.11 1.8E-05 6.75 J 0.06 9.4E-06 0.827 0.01 1.1E-06

Dinitrotoluene, 2,6- mg/kg 61 0.72 - - - - - - 1.12 J 0.02 1.6E-06 - -

Nitrotoluene, 4- mg/kg 120 23 - - - - - - - - - -

RDX mg/kg NA 4.4 - - - - - - - - - -

Trinitrobenzene, 1,3,5- mg/kg 1800 NA 0.75 0.0004 23.5 0.0131 32 0.0178 1.53 J 0.0009 0.16 J 0.0001

Trinitrotoluene, 2,4,6- mg/kg 31 16 0.0602 J 0.002 3.8E-09 - - - - - - - -

Sample HI and ILCR 0.0492 2.9E-06 1.3271 1.8E-05 1.1056 1.8E-05 0.27299 1.1E-05 0.0388 1.1E-06

CANC! CANC!

PR0056

18-Aug-09

0 - 10 Ft

REG

PR-00506

PR0052

18-Aug-09

0 - 10 Ft

REG

PR-00505

PR0054

18-Aug-09

0 - 10 Ft

FD

PR-00504

PR0050

18-Aug-09

0 - 10 Ft

REG

PR-00503

PR0051

18-Aug-09

0 - 10 Ft

REG

PR-00502
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - 1.4 0.12 - - - -

- - - - - - - - - -

1.09 0.18 6.09 1.00 5.32 0.87 2.78 0.46 1.25 0.20

4.09 J 0.03 5.7E-06 15.2 0.13 2.1E-05 11.6 0.10 1.6E-05 4.4 0.04 6.1E-06 4.41 0.04 6.1E-06

0.24 0.00 3.3E-07 0.973 0.02 1.4E-06 - - 0.308 0.01 4.3E-07 0.562 0.01 7.8E-07

- - - - - - - - - -

- - - - - - - - - -

2.54 0.0014 18.1 0.0101 16.9 0.0094 4.12 0.0023 3.67 0.0020

- - 0.3 0.010 1.9E-08 - - - - 0.0613 J 0.002 3.8E-09

0.2181 6.0E-06 1.16071 2.2E-05 1.09485 1.6E-05 0.49974 6.5E-06 0.2549 6.9E-06

CANC! CANC!

PR-00510

21-Oct-09

0 - 0 Ft

REG

PR-00511

PR-00511

21-Oct-09

0 - 0 Ft

REG

PR-00510

PR-00508

21-Oct-09

0 - 0 Ft

REG

PR-00509

PR-00509

21-Oct-09

0 - 0 Ft

REG

PR-00508PR-00507

PR-00507

21-Oct-09

0 - 0 Ft

REG
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - - - -

- - - - - - - - - -

0.572 0.09 9.62 J 1.58 6.86 J 1.12 6.62 J 1.09 0.919 0.15

0.538 0.00 7.5E-07 22.5 J 0.19 3.1E-05 13.5 J 0.11 1.9E-05 16.5 J 0.14 2.3E-05 2.33 0.02 3.2E-06

- - - - - - - - - -

- - - - - - - - - -

- - - - - - 8.1 J 1.8E-06 - -

0.717 0.0004 40.4 J 0.0224 31.2 J 0.0173 30.2 J 0.0168 3.29 0.0018

- - - - - - - - - -

0.09865 7.5E-07 1.78699 3.1E-05 1.25442 1.9E-05 1.23952 2.3E-05 0.1719 3.2E-06

NC! CANC! CANC! CANC!

0 - 0 Ft

REG

0 - 0 Ft

REG

PR-00516PR-00512 PR-00513 PR-00514 PR-00515

PR-00512 PR-00513 PR-00514

0 - 0 Ft 0 - 0 Ft

PR-00516

19-Nov-0921-Oct-09 19-Nov-09 19-Nov-09

PR-00515

19-Nov-09

REG REG REG

0 - 0 Ft
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - 0.385 0.03 0.0577 J 0.00 - -

- - - - 0.33 0.03 - - - -

0.362 0.06 - - - - - - - -

0.298 0.00 4.1E-07 - - 0.364 0.00 5.1E-07 - - 0.121 J 0.00 1.7E-07

- - - - - - - - - -

- - - - 0.0892 J 0.00 3.9E-09 - - - -

- - - - - - - - - -

1.47 0.0008 1.66 0.0009 0.628 0.0003 - - 0.235 0.0001

- - - - 1.99 0.064 1.2E-07 0.167 0.005 1.0E-08 - -

0.06264 4.1E-07 0.00092 0.0E+00 0.1274 6.4E-07 0.0102 1.0E-08 0.00114 1.7E-07

PR0068

19-Aug-09

2 - 12 Ft

REG

PR0017

24-Jul-09

0 - 0 Ft

REG

PR-10060PR-10035

PR0025

24-Jul-09

0 - 0 Ft

REG

PR0030

24-Jul-09

0 - 0 Ft

REG

PR-10036 PR-10037 PR-10040

24-Jul-09

PR0028

REG

0 - 0 Ft
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - 0.0503 J 0.00 - - - -

- - - - - - - - - -

- - - - - - - - - -

0.363 0.00 5.0E-07 0.159 J 0.00 2.2E-07 0.0675 J 0.00 9.4E-08 - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

0.236 0.0001 - - 0.19 0.0001 - - - -

- - - - - - 0.888 0.029 5.6E-08 0.185 0.006 1.2E-08

0.00316 5.0E-07 0.00133 2.2E-07 0.00486 9.4E-08 0.02865 5.6E-08 0.00597 1.2E-08

PR-10133

PR0060

19-Aug-09

1 - 11 Ft

REG

PR0060

19-Aug-09

1 - 11 Ft

REG

PR0027

23-Jul-09

0 - 0 Ft

REG

PR-10127

PR0029

24-Jul-09

0 - 0 Ft

REG

PR-10126 PR-10132PR-10125

PR0026

24-Jul-09

0 - 0 Ft

REG
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

0.112 J 0.01 - - - - - - - -

- - 0.35 0.03 - - - - 0.0923 J 0.01

- - 1.93 0.32 4.07 0.67 - - 0.813 0.13

- - 5.44 0.05 7.6E-06 9.65 0.08 1.3E-05 3.89 0.03 5.4E-06 2.02 0.02 2.8E-06

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

0.0508 J 0.0000 3.58 0.0020 9.16 0.0051 3.58 0.0020 1.47 0.0008

- - - - - - - - - -

0.00936 0.0E+00 0.39288 7.6E-06 0.75272 1.3E-05 0.03441 5.4E-06 0.15862 2.8E-06

PR0016

22-Jul-09

0 - 0 Ft

REG

PR0058

19-Aug-09

0 - 10 Ft

REG

PR-10140

PR0059

19-Aug-09

0 - 10 Ft

REG

PR0072

19-Aug-09

0 - 10 Ft

REG

PR-10138

PR0057

19-Aug-09

0 - 10 Ft

REG

PR-10136 PR-10139 PR-10149
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - 0.116 J 0.01 0.322 0.03 0.197 0.02

- - - - - - 0.214 0.02 0.345 0.03

- - - - - - 0.241 0.04 - -

- - - - 0.0737 J 0.00 1.0E-07 0.802 0.01 1.1E-06 0.218 0.00 3.0E-07

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

0.0583 J 0.0000 0.138 J 0.0001 0.345 0.0002 0.468 0.0003 0.0457 J 0.0000

- - - - - - 0.0459 J 0.001 2.9E-09 1.75 0.056 1.1E-07

3.24E-05 0.0E+00 7.67E-05 0.0E+00 0.01047 1.0E-07 0.0926 1.1E-06 0.10346 4.1E-07

PR0024

24-Jul-09

0 - 0 Ft

REG

PR-10176

PR0006

23-Jul-09

0 - 0 Ft

REG

PR0021

24-Jul-09

0 - 0 Ft

REG

PR-10163

PR0023

24-Jul-09

0 - 0 Ft

REG

PR-10158

PR0034

24-Jul-09

0 - 0 Ft

FD

PR-10161 PR-10164
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

0.0569 J 0.00 - - - - - - - -

- - 0.182 0.02 0.229 0.02 9.04 J 0.75 - -

- - 2.54 J 0.42 4.38 0.72 8.45 J 1.39 0.822 0.13

- - 10.6 J 0.09 1.5E-05 8.77 0.07 1.2E-05 16.7 J 0.14 2.3E-05 0.677 0.01 9.4E-07

- - 1.56 J 0.03 2.2E-06 - - - - 0.425 0.01 5.9E-07

- - - - - - - - - -

- - - - - - - - - -

- - 4.39 J 0.0024 9.07 0.0050 6.68 J 0.0037 3.62 0.0020

0.0692 J 0.002 4.3E-09 - - - - 0.121 J 0.004 7.6E-09 - -

0.00697 4.3E-09 0.54791 1.7E-05 0.81524 1.2E-05 2.28536 2.3E-05 0.14937 1.5E-06

CANC! NC! CANC!

0 - 0 Ft

PR0073

19-Aug-09

0 - 10 Ft

REG

PR-10183

PR0066

19-Aug-09

0 - 10 Ft

FD

PR-10184 PR-477 PR-478PR-10178A

23-Jul-09 22-Jul-09 22-Jul-09

PR0007

0 - 0 Ft

PR0011 PR0010

REG REG REG

0 - 0 Ft

KN11\PBOW\PRRP SDR\Final\APC\C2.xlsx\9/14/20113:54 PM



Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - 0.32 J 0.03 - - - - - -

- - 0.203 0.02 0.411 0.03 0.246 0.02 0.0953 J 0.01

0.0594 J 0.01 4.8 0.79 9.33 1.53 2.07 0.34 5.1 0.84

- - 10 0.08 1.4E-05 16.8 0.14 2.3E-05 6.29 0.05 8.7E-06 3.84 0.03 5.3E-06

- - 1 0.02 1.4E-06 - - - - - -

- - 0.34 J 0.00 1.5E-08 - - - - - -

- - - - - - - - - -

0.324 0.0002 14 0.0078 11.4 0.0063 6.64 0.0037 6.72 0.0037

- - 0.0608 J 0.002 3.8E-09 - - - - - -

0.00992 0.0E+00 0.9409 1.5E-05 1.71009 2.3E-05 0.41595 8.7E-06 0.87974 5.3E-06

CANC! NC! CANC!

PR-486

PR0013

23-Jul-09

0 - 0 Ft

REG

PR-481 PR-482

0 - 0 Ft 0 - 0 Ft0 - 0 Ft 0 - 0 Ft

PR-479 PR-480

22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09

PR0008 PR0003 PR0009 PR0012

REG FS REG REG
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - 0.0677 J 0.01 - - - - - -

- - - - 0.0981 J 0.01 - - - -

- - 0.0836 J 0.01 1.6 0.26 0.324 0.05 0.981 0.16

- - 0.348 0.00 4.8E-07 2.15 0.02 3.0E-06 1.39 0.01 1.9E-06 1.43 0.01 2.0E-06

- - - - 0.89 0.01 1.2E-06 0.453 0.01 6.3E-07 0.496 0.01 6.9E-07

- - - - - - - - - -

- - - - - - - - - -

0.212 0.0001 0.844 0.0005 3.76 0.0021 1.19 0.0007 1.58 0.0009

- - - - - - - - - -

0.00012 0.0E+00 0.02272 4.8E-07 0.30507 4.2E-06 0.07279 2.6E-06 0.18175 2.7E-06

PR0037

24-Jul-09

0 - 0 Ft

REG

PR-494

PR0040

27-Jul-09

0 - 0 Ft

REG

PR-487 PR-488 PR-492 PR-493

23-Jul-09 23-Jul-09 24-Jul-09

PR0015 PR0036PR0014

0 - 0 Ft 0 - 0 Ft 0 - 0 Ft

REG REG REG
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 11 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - - - - - - -

- - - - - - - -

- - - - 0.225 0.04 0.102 J 0.02

- - 0.262 0.00 3.6E-07 0.31 0.00 4.3E-07 0.151 J 0.00 2.1E-07

- - 0.0599 J 0.00 8.3E-08 - - - -

- - - - - - - -

- - - - - - - -

0.25 0.0001 0.391 0.0002 0.991 0.0006 0.641 0.0004

- - - - - - - -

0.00014 0.0E+00 0.00338 4.5E-07 0.04002 4.3E-07 0.01834 2.1E-07

REG

PR0044

27-Jul-09

0 - 0 Ft

REGREG

PR-496

PR0042

27-Jul-09

0 - 0 Ft

REG

PR0041 PR0043

0 - 0 Ft 0 - 0 Ft

PR-495 PR-497 PR-498

27-Jul-09 27-Jul-09
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Attachment C-2

Sample-by-Sample Cancer Risk and Noncancer Hazard Calculations

July Through November 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 12 of 12)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Parameter Units

Noncancer-

based 

RBDL

Cancer-

based 

RBDL

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4- mg/kg 12 NA

Amino-4,6-dinitrotoluene, 2- mg/kg 12 NA

Dinitrobenzene, 1,3- mg/kg 6.1 NA

Dinitrotoluene, 2,4- mg/kg 120 0.72

Dinitrotoluene, 2,6- mg/kg 61 0.72

Nitrotoluene, 4- mg/kg 120 23

RDX mg/kg NA 4.4

Trinitrobenzene, 1,3,5- mg/kg 1800 NA

Trinitrotoluene, 2,4,6- mg/kg 31 16

Sample HI and ILCR

Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR Result VQ HQ ILCR

- - 0.24 0.02 - - - -

- - 0.26 J 0.02 - - - -

4.27 0.70 5.5 0.90 - - 0.323 0.05

11.1 0.09 1.5E-05 17 0.14 2.4E-05 - - 0.349 0.00 4.8E-07

- - 1.3 0.02 1.8E-06 - - 0.194 0.00 2.7E-07

- - 0.45 J 0.00 2.0E-08 - - - -

- - - - - - - -

14.5 0.0081 18 0.0100 0.858 0.0005 1.28 0.0007

- - - - - - - -

0.80056 1.5E-05 1.12003 2.5E-05 0.00048 0.0E+00 0.05975 7.5E-07

CANC! CANC!

Notes:

2. "-" indicates that the analyte was not detected in this sample.

4. A Sample HI Value with associated  "NC!" below exceeds a value of 1 (rounded to one significant figure); HI value is shaded.

3. RDX is shown as detected in Sample PR-00515 at an estimated concentration of 8.1 mg/kg. Because RDX has no association with Plum Brook 

Ordnance Works, the contribution of RDX is not included in the ILCR value for this sample.

RBDL = risk-based delineation level; VQ = validation qualifier; HQ = hazard quotient; ILCR = incremental lifetime cancer risk; mg/kg = milligrams 

per kilogram; NA = not applicable; J = estimated concentration; HI =hazard index.

1. Sample purpose "REG" is the regular sample, "FD" is the field duplicate, and "FS" is the field split.

PR0038

24-Jul-09

0 - 0 Ft

REG

PR-501

PR0039

24-Jul-09

0 - 0 Ft

REGREG

PR-499

PR-0047

27-Jul-09

0 - 0 Ft

FS

PR-499 PR-500

PR0045

27-Jul-09

5. A Sample ILCR Value with associated  "CANC!" below exceeds a value of 1E-5 (rounded to one significant figure); ILCR value is shaded.

0 - 0 Ft
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Attachment C-3

Sample-by-Sample Cancer Risk Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

SAMPLE ILCR

May 2009 Sample Identification (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR

Cancer Risk-Based Delineation Level: NA NA 16 0.72 0.72 NA NA

Rows North and South of NTCRA Excavation

393 1.4 0.51 0 0.00E+00 0.37 5.14E-07 0 0.00E+00 0.084 0 5.1E-07

394 7.0 1.2 0 0.00E+00 5.4 7.50E-06 0.56 7.78E-07 0.38 0 8.3E-06

395 3.6 0.58 0 0.00E+00 2.9 4.03E-06 0.28 3.89E-07 0.36 0 4.4E-06

396 7.8 2.4 0.26 1.63E-08 5.5 7.64E-06 0.6 8.33E-07 0.77 0 8.5E-06

397 5.6 1.6 0.52 3.25E-08 5.8 8.06E-06 0.75 1.04E-06 0.76 0 9.1E-06

398 7.0 0 4.5 2.81E-07 19 2.64E-05 2.4 3.33E-06 0 0 3.0E-05

399 3.2 2.2 0 0.00E+00 4.1 5.69E-06 0.58 8.06E-07 0.37 0 6.5E-06

400 0.39 0 0 0.00E+00 2.1 2.92E-06 0.23 3.19E-07 0 0 3.2E-06

401 18 5.4 0 0.00E+00 17 2.36E-05 1.9 2.64E-06 1.6 0 2.6E-05

402 9.9 3.4 0 0.00E+00 9.6 1.33E-05 1.2 1.67E-06 0.74 0 1.5E-05

403 0.099 0.058 0 0.00E+00 0.8 1.11E-06 0 0.00E+00 0.098 0.11 1.1E-06

404 2.2 1.4 0 0.00E+00 2.6 3.61E-06 0.33 4.58E-07 0.39 0 4.1E-06

405 28 12 0.1 6.25E-09 33 4.58E-05 3.6 5.00E-06 2.0 0 5.1E-05

405dup 27 0 0 0.00E+00 30 4.17E-05 0 0.00E+00 0 0 4.2E-05

406 18 7.6 0 0.00E+00 18 2.50E-05 1.8 2.50E-06 0.98 0 2.8E-05

407 0.39 0.29 0.074 4.63E-09 0.88 1.22E-06 0 0.00E+00 0.21 0 1.2E-06

408 2.3 1.3 0 0.00E+00 2.8 3.89E-06 0.39 5.42E-07 0.38 0 4.4E-06

409 0.92 0.62 0.1 6.25E-09 1.5 2.08E-06 0.19 2.64E-07 0 0 2.4E-06

410 8.3 3.6 0 0.00E+00 8.7 1.21E-05 0.89 1.24E-06 0 0 1.3E-05

411 9.8 3.6 0 0.00E+00 6 8.33E-06 0.8 1.11E-06 0 0 9.4E-06

412 9.1 3.3 0 0.00E+00 5.7 7.92E-06 0.67 9.31E-07 0 0 8.8E-06

413 12 4.9 0 0.00E+00 5.7 7.92E-06 0.95 1.32E-06 1.1 0 9.2E-06

414 1.8 0.46 0 0.00E+00 1.3 1.81E-06 0.23 3.19E-07 0 0 2.1E-06

415 3.2 1.0 0 0.00E+00 4 5.56E-06 0.61 8.47E-07 0 0 6.4E-06

416 19 0 0 0.00E+00 16 2.22E-05 2.6 3.61E-06 0 0 2.6E-05

417 7.2 3.0 0 0.00E+00 7.5 1.04E-05 1.1 1.53E-06 0 0 1.2E-05

418 22 7.8 0 0.00E+00 19 2.64E-05 3.1 4.31E-06 2.0 0 3.1E-05

419 3.9 2.4 0 0.00E+00 4.6 6.39E-06 0.85 1.18E-06 0 0 7.6E-06

420 10 4.1 0 0.00E+00 10 1.39E-05 1.4 1.94E-06 0 0 1.6E-05

421 10 3.7 0 0.00E+00 9.7 1.35E-05 1.2 1.67E-06 0 0 1.5E-05

422 14 6 0.054 3.38E-09 16 2.22E-05 2.5 3.47E-06 0 0 2.6E-05

423 31 15 0.13 8.13E-09 27 3.75E-05 3.4 4.72E-06 1.9 0 4.2E-05

423dil 29 0 0 0.00E+00 26 3.61E-05 0 0.00E+00 0 0 3.6E-05

424 1.5 0.77 0.04 2.50E-09 2.9 4.03E-06 0.46 6.39E-07 0 0 4.7E-06

425 2.4 0.44 0 0.00E+00 1.8 2.50E-06 0.36 5.00E-07 0.19 0 3.0E-06

426 0 0.086 0.71 4.44E-08 0.21 2.92E-07 0.036 5.00E-08 0.23 0 3.9E-07

427 0 0.011 0.31 1.94E-08 0.12 1.67E-07 0.031 4.31E-08 0.25 0.22 2.3E-07

428 0.32 0.033 0.16 1.00E-08 0.14 1.94E-07 0.038 5.28E-08 0.25 0.31 2.6E-07

429 0.86 0 0 0.00E+00 0.062 8.61E-08 0 0.00E+00 39 0.088 8.6E-08

430 4.5 2.2 0 0.00E+00 8.9 1.24E-05 1.3 1.81E-06 0 0 1.4E-05

431 1.9 0 0 0.00E+00 4.1 5.69E-06 0.66 9.17E-07 0.49 0 6.6E-06

432 0.067 0 0 0.00E+00 0.16 2.22E-07 0 0.00E+00 0 0 2.2E-07

433 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

434 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene
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Attachment C-3

Sample-by-Sample Cancer Risk Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

SAMPLE ILCR

May 2009 Sample Identification (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR

Cancer Risk-Based Delineation Level: NA NA 16 0.72 0.72 NA NA

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene

435 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

436 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

437 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

438 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

439 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

440 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

441 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

442 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

443 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

444 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

445 0 0 0 0.00E+00 0.052 7.22E-08 0 0.00E+00 0 0 7.2E-08

446 6.7 0 0 0.00E+00 1.3 1.81E-06 0.26 3.61E-07 0.4 0 2.2E-06

447 0.3 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0.063 0.082 0.0E+00

448 0.078 0.019 0.49 3.06E-08 0.067 9.31E-08 0 0.00E+00 0.046 0.46 1.2E-07

449 0 0.036 0 0.00E+00 0.16 2.22E-07 0 0.00E+00 0.038 0 2.2E-07

450 0.071 0 0 0.00E+00 0.11 1.53E-07 0 0.00E+00 0.075 0.12 1.5E-07

451 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

452 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

453 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

454 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

455 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

456 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

457 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

458 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

459 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

460 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.060 0.0E+00

461 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

462 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

463 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

30-Foot Step-Out

10001 1800 50 0 0.00E+00 43 5.97E-05 0 0.00E+00 99 0 6.0E-05

10002 1200 77 0 0.00E+00 1400 1.94E-03 280 3.89E-04 260 0 2.3E-03

10003 660 0 0 0.00E+00 150 2.08E-04 89 1.24E-04 160 240 3.3E-04

10004 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10006 0 31 38 2.38E-06 42 5.83E-05 0 0.00E+00 0 0 6.1E-05

10014 20000 5900 560 3.50E-05 22000 3.06E-02 3000 4.17E-03 0 0 3.5E-02

10015 16 0 0 0.00E+00 7.8 1.08E-05 0.52 7.22E-07 0 0 1.2E-05

10021 1.3 0.88 0 0.00E+00 2.1 2.92E-06 0.3 4.17E-07 0 0 3.3E-06

10022 17 3.6 0 0.00E+00 8.2 1.14E-05 1.2 1.67E-06 0.56 0 1.3E-05

10023 14 4.5 0.27 1.69E-08 8.5 1.18E-05 1.1 1.53E-06 0 0 1.3E-05

10025 12 3.3 0 0.00E+00 5.7 7.92E-06 0.44 6.11E-07 0 0 8.5E-06

10026 2.5 0.46 0 0.00E+00 1.5 2.08E-06 0 0.00E+00 0 0 2.1E-06

10027 200 0 0 0.00E+00 85 1.18E-04 0 0.00E+00 160 0 1.2E-04

10096 560 530 0 0.00E+00 1500 2.08E-03 240 3.33E-04 170 0 2.4E-03

10097 600 64 170 1.06E-05 94 1.31E-04 0 0.00E+00 120 240 1.4E-04
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Attachment C-3

Sample-by-Sample Cancer Risk Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

SAMPLE ILCR

May 2009 Sample Identification (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR (mg/kg) ILCR

Cancer Risk-Based Delineation Level: NA NA 16 0.72 0.72 NA NA

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene

10098 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10099 0 0 77 4.81E-06 0 0.00E+00 0 0.00E+00 32 0 4.8E-06

10100 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10101 140 0 230 1.44E-05 58 8.06E-05 0 0.00E+00 260 300 9.5E-05

10102 700 430 26000 1.63E-03 480 6.67E-04 96 1.33E-04 6400 2900 2.4E-03

10102dup 0 0 26000 1.63E-03 0 0.00E+00 0 0.00E+00 0 0 1.6E-03

10103 340 310 0 0.00E+00 1300 1.81E-03 160 2.22E-04 0 0 2.0E-03

10104 15000 0 380 2.38E-05 14000 1.94E-02 2000 2.78E-03 0 0 2.2E-02

10105 0 440 0 0.00E+00 1900 2.64E-03 220 3.06E-04 270 380 2.9E-03

10106 27000 4700 280 1.75E-05 15000 2.08E-02 2000 2.78E-03 0 0 2.4E-02

10106dup 27000 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10107 5900 0 0 0.00E+00 7600 1.06E-02 1100 1.53E-03 0 0 1.2E-02

10108 9100 3400 0 0.00E+00 7400 1.03E-02 1200 1.67E-03 0 0 1.2E-02

10109 0 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10110 1.2 0 1.5 9.38E-08 1.5 2.08E-06 0.26 3.61E-07 0.68 0 2.5E-06

10111 12 5.4 0 0.00E+00 14 1.94E-05 1.9 2.64E-06 2.3 0 2.2E-05

10112 2.2 0 0 0.00E+00 9.8 1.36E-05 1.0 1.39E-06 0 0 1.5E-05

10113 0.88 0.41 0 0.00E+00 1.3 1.81E-06 0.26 3.61E-07 0.27 0.25 2.2E-06

10114 7.7 2 0 0.00E+00 4.7 6.53E-06 0.46 6.39E-07 0 0 7.2E-06

10115 10 2.0 0 0.00E+00 4.0 5.56E-06 0.48 6.67E-07 0.42 0 6.2E-06

10116 7.7 2.1 0 0.00E+00 2.7 3.75E-06 0.21 2.92E-07 0.03 0 4.0E-06

10117 400 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10118 82 0 0 0.00E+00 79 1.10E-04 0 0.00E+00 0 0 1.1E-04

10119 530 0 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0 0.0E+00

10120 420 0 0 0.00E+00 270 3.75E-04 71 9.86E-05 81 0 4.7E-04

10121 620 0 0 0.00E+00 50 6.94E-05 0 0.00E+00 59 0 6.9E-05

10122 400 79 0 0.00E+00 82 1.14E-04 0 0.00E+00 83 100 1.1E-04

10123 1400 130 0 0.00E+00 310 4.31E-04 110 1.53E-04 200 220 5.8E-04

10124 1700 460 63 3.94E-06 420 5.83E-04 0 0.00E+00 380 480 5.9E-04

60-Foot Step-Out

10137 0 0 0 0 0 0 0 0 0 0 0.0E+00

10129 0.21 0 0.76 4.75E-08 0.32 4.27E-07 0.32 4.27E-07 0.45 0.66 9.4E-07

10157 2.2 0.026 0 0 0 0 0 0 0 0 0.0E+00

90-Foot Step-Out

10182 3.2 1.2 10 6.25E-07 1.6 2.22E-06 0.46 6.39E-07 1.1 1.2 3.5E-06

10069 0 0 0 0 0 0 0 0 0 0 0.0E+00

10089 0 0 0 0 0 0 0 0 0 0 0.0E+00

10196 1.5 0.42 0.14 8.75E-09 1.6 2.22E-06 0.21 2.92E-07 0.30 0 2.5E-06

  2-ADNT = 2-amino-4,6-dinitrotoluene; 4-ADNT = 4-amino-2,6-dinitrotoluene; mg/kg = concentration in milligrams per kilogram; ILCR = incremental lifetime cancer risk; NA = not applicable; dup = duplicate sample; 

  dil = sample run as a dilution;   "0" = analyte was not detected in associated sample.

  NOTE:  Bold, shaded values indicate that the sample ILCR value exceeds 1E-5 (rounded to one significant figure).

Source of Analytical Data:  McTech Corp, 2009, Non-Time Critical Removal Action Report, Soil Excavation, Composting, and Disposal, Pentolite Road Red Water Ponds, Plum Brook Ordnance Works, Sandusky, Ohio,  April.
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Attachment C-4

Sample-by-Sample Noncancer Hazard Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

May 2009 Sample Identification SAMPLE HI

Noncancer Risk-Based Delineation Level: (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ

Rows North and South of NTCRA Excavation 1800 6.1 31 120 61 12 12

393 1.4 0.0008 0.51 0.0836 0 0.0000 0.37 0.0031 0 0.0000 0.084 0.0070 0 0.0000 0.094

394 7.0 0.0039 1.2 0.1967 0 0.0000 5.4 0.0450 0.56 0.0092 0.38 0.0317 0 0.0000 0.286

395 3.6 0.0020 0.58 0.0951 0 0.0000 2.9 0.0242 0.28 0.0046 0.36 0.0300 0 0.0000 0.156

396 7.8 0.0043 2.4 0.3934 0.26 0.0084 5.5 0.0458 0.6 0.0098 0.77 0.0642 0 0.0000 0.526

397 5.6 0.0031 1.6 0.2623 0.52 0.0168 5.8 0.0483 0.75 0.0123 0.76 0.0633 0 0.0000 0.406

398 7.0 0.0039 0 0.0000 4.5 0.1452 19 0.1583 2.4 0.0393 0 0.0000 0 0.0000 0.347

399 3.2 0.0018 2.2 0.3607 0 0.0000 4.1 0.0342 0.58 0.0095 0.37 0.0308 0 0.0000 0.437

400 0.39 0.0002 0 0.0000 0 0.0000 2.1 0.0175 0.23 0.0038 0 0.0000 0 0.0000 0.021

401 18 0.0100 5.4 0.8852 0 0.0000 17 0.1417 1.9 0.0311 1.6 0.1333 0 0.0000 1.201

402 9.9 0.0055 3.4 0.5574 0 0.0000 9.6 0.0800 1.2 0.0197 0.74 0.0617 0 0.0000 0.724

403 0.099 0.0001 0.058 0.0095 0 0.0000 0.8 0.0067 0 0.0000 0.098 0.0082 0.11 0.0092 0.034

404 2.2 0.0012 1.4 0.2295 0 0.0000 2.6 0.0217 0.33 0.0054 0.39 0.0325 0 0.0000 0.290

405 28 0.0156 12 1.9672 0.1 0.0032 33 0.2750 3.6 0.0590 2.0 0.1667 0 0.0000 2.487

405dup 27 0.0150 0 0.0000 0 0.0000 30 0.2500 0 0.0000 0 0.0000 0 0.0000 0.265

406 18 0.0100 7.6 1.2459 0 0.0000 18 0.1500 1.8 0.0295 0.98 0.0817 0 0.0000 1.517

407 0.39 0.0002 0.29 0.0475 0.074 0.0024 0.88 0.0073 0 0.0000 0.21 0.0175 0 0.0000 0.075

408 2.3 0.0013 1.3 0.2131 0 0.0000 2.8 0.0233 0.39 0.0064 0.38 0.0317 0 0.0000 0.276

409 0.92 0.0005 0.62 0.1016 0.1 0.0032 1.5 0.0125 0.19 0.0031 0 0.0000 0 0.0000 0.121

410 8.3 0.0046 3.6 0.5902 0 0.0000 8.7 0.0725 0.89 0.0146 0 0.0000 0 0.0000 0.682

411 9.8 0.0054 3.6 0.5902 0 0.0000 6 0.0500 0.8 0.0131 0 0.0000 0 0.0000 0.659

412 9.1 0.0051 3.3 0.5410 0 0.0000 5.7 0.0475 0.67 0.0110 0 0.0000 0 0.0000 0.605

413 12 0.0067 4.9 0.8033 0 0.0000 5.7 0.0475 0.95 0.0156 1.1 0.0917 0 0.0000 0.965

414 1.8 0.0010 0.46 0.0754 0 0.0000 1.3 0.0108 0.23 0.0038 0 0.0000 0 0.0000 0.091

415 3.2 0.0018 1.0 0.1639 0 0.0000 4 0.0333 0.61 0.0100 0 0.0000 0 0.0000 0.209

416 19 0.0106 0 0.0000 0 0.0000 16 0.1333 2.6 0.0426 0 0.0000 0 0.0000 0.187

417 7.2 0.0040 3.0 0.4918 0 0.0000 7.5 0.0625 1.1 0.0180 0 0.0000 0 0.0000 0.576

418 22 0.0122 7.8 1.2787 0 0.0000 19 0.1583 3.1 0.0508 2.0 0.1667 0 0.0000 1.667

419 3.9 0.0022 2.4 0.3934 0 0.0000 4.6 0.0383 0.85 0.0139 0 0.0000 0 0.0000 0.448

420 10 0.0056 4.1 0.6721 0 0.0000 10 0.0833 1.4 0.0230 0 0.0000 0 0.0000 0.784

421 10 0.0056 3.7 0.6066 0 0.0000 9.7 0.0808 1.2 0.0197 0 0.0000 0 0.0000 0.713

422 14 0.0078 6 0.9836 0.054 0.0017 16 0.1333 2.5 0.0410 0 0.0000 0 0.0000 1.167

423 31 0.0172 15 2.4590 0.13 0.0042 27 0.2250 3.4 0.0557 1.9 0.1583 0 0.0000 2.920

423dil 29 0.0161 0 0.0000 0 0.0000 26 0.2167 0 0.0000 0 0.0000 0 0.0000 0.233

424 1.5 0.0008 0.77 0.1262 0.04 0.0013 2.9 0.0242 0.46 0.0075 0 0.0000 0 0.0000 0.160

425 2.4 0.0013 0.44 0.0721 0 0.0000 1.8 0.0150 0.36 0.0059 0.19 0.0158 0 0.0000 0.110

426 0 0.0000 0.086 0.0141 0.71 0.0229 0.21 0.0018 0.036 0.0006 0.23 0.0192 0 0.0000 0.059

427 0 0.0000 0.011 0.0018 0.31 0.0100 0.12 0.0010 0.031 0.0005 0.25 0.0208 0.22 0.0183 0.052

428 0.32 0.0002 0.033 0.0054 0.16 0.0052 0.14 0.0012 0.038 0.0006 0.25 0.0208 0.31 0.0258 0.059

429 0.86 0.0005 0 0.0000 0 0.0000 0.062 0.0005 0 0.0000 39 3.2500 0.088 0.0073 3.258

430 4.5 0.0025 2.2 0.3607 0 0.0000 8.9 0.0742 1.3 0.0213 0 0.0000 0 0.0000 0.459

431 1.9 0.0011 0 0.0000 0 0.0000 4.1 0.0342 0.66 0.0108 0.49 0.0408 0 0.0000 0.087

432 0.067 0.0000 0 0.0000 0 0.0000 0.16 0.0013 0 0.0000 0 0.0000 0 0.0000 0.001

433 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

434 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene
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Attachment C-4

Sample-by-Sample Noncancer Hazard Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

May 2009 Sample Identification SAMPLE HI

Noncancer Risk-Based Delineation Level: (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ

Rows North and South of NTCRA Excavation 1800 6.1 31 120 61 12 12

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene

435 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

436 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

437 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

438 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

439 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

440 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

441 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

442 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

443 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

444 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

445 0 0.0000 0 0.0000 0 0.0000 0.052 0.0004 0 0.0000 0 0.0000 0 0.0000 0.0004

446 6.7 0.0037 0 0.0000 0 0.0000 1.3 0.0108 0.26 0.0043 0.4 0.0333 0 0.0000 0.052

447 0.3 0.0002 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.063 0.0053 0.082 0.0068 0.012

448 0.078 0.0000 0.019 0.0031 0.49 0.0158 0.067 0.0006 0 0.0000 0.046 0.0038 0.46 0.0383 0.062

449 0 0.0000 0.036 0.0059 0 0.0000 0.16 0.0013 0 0.0000 0.038 0.0032 0 0.0000 0.010

450 0.071 0.0000 0 0.0000 0 0.0000 0.11 0.0009 0 0.0000 0.075 0.0063 0.12 0.0100 0.017

451 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

452 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

453 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

454 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

455 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

456 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

457 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

458 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

459 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

460 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.060 0.0050 0.005

461 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

462 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

463 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

30-Foot Step-Out

10001 1800 1.0000 50 8.1967 0 0.0000 43 0.3583 0 0.0000 99 8.2500 0 0.0000 17.81

10002 1200 0.6667 77 12.6230 0 0.0000 1400 11.6667 280 4.5902 260 21.6667 0 0.0000 51.21

10003 660 0.3667 0 0.0000 0 0.0000 150 1.2500 89 1.4590 160 13.3333 240 20.0000 36.41

10004 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10006 0 0.0000 31 5.0820 38 1.2258 42 0.3500 0 0.0000 0 0.0000 0 0.0000 6.66

10014 20000 11.1111 5900 967.2131 560 18.0645 22000 183.3333 3000 49.1803 0 0.0000 0 0.0000 1228.90

10015 16 0.0089 0 0.0000 0 0.0000 7.8 0.0650 0.52 0.0085 0 0.0000 0 0.0000 0.08

10021 1.3 0.0007 0.88 0.1443 0 0.0000 2.1 0.0175 0.3 0.0049 0 0.0000 0 0.0000 0.17

10022 17 0.0094 3.6 0.5902 0 0.0000 8.2 0.0683 1.2 0.0197 0.56 0.0467 0 0.0000 0.73

10023 14 0.0078 4.5 0.7377 0.27 0.0087 8.5 0.0708 1.1 0.0180 0 0.0000 0 0.0000 0.84

10025 12 0.0067 3.3 0.5410 0 0.0000 5.7 0.0475 0.44 0.0072 0 0.0000 0 0.0000 0.60

10026 2.5 0.0014 0.46 0.0754 0 0.0000 1.5 0.0125 0 0.0000 0 0.0000 0 0.0000 0.09

10027 200 0.1111 0 0.0000 0 0.0000 85 0.7083 0 0.0000 160 13.3333 0 0.0000 14.15

10096 560 0.3111 530 86.8852 0 0.0000 1500 12.5000 240 3.9344 170 14.1667 0 0.0000 117.80
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Attachment C-4

Sample-by-Sample Noncancer Hazard Calculations

May and June 2009 Samples

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

May 2009 Sample Identification SAMPLE HI

Noncancer Risk-Based Delineation Level: (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ (mg/kg) HQ

Rows North and South of NTCRA Excavation 1800 6.1 31 120 61 12 12

2-ADNT 4-ADNT1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene

10097 600 0.3333 64 10.4918 170 5.4839 94 0.7833 0 0.0000 120 10.0000 240 20.0000 47.09

10098 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10099 0 0.0000 0 0.0000 77 2.4839 0 0.0000 0 0.0000 32 2.6667 0 0.0000 5.15

10100 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10101 140 0.0778 0 0.0000 230 7.4194 58 0.4833 0 0.0000 260 21.6667 300 25.0000 54.65

10102 700 0.3889 430 70.4918 26000 838.7097 480 4.0000 96 1.5738 6400 533.3333 2900 241.6667 1690.16

10102dup 0 0.0000 0 0.0000 26000 838.7097 0 0.0000 0 0.0000 0 0.0000 0 0.0000 838.71

10103 340 0.1889 310 50.8197 0 0.0000 1300 10.8333 160 2.6230 0 0.0000 0 0.0000 64.46

10104 15000 8.3333 0 0.0000 380 12.2581 14000 116.6667 2000 32.7869 0 0.0000 0 0.0000 170.04

10105 0 0.0000 440 72.1311 0 0.0000 1900 15.8333 220 3.6066 270 22.5000 380 31.6667 145.74

10106 27000 15.0000 4700 770.4918 280 9.0323 15000 125.0000 2000 32.7869 0 0.0000 0 0.0000 952.31

10106dup 27000 15.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 15.00

10107 5900 3.2778 0 0.0000 0 0.0000 7600 63.3333 1100 18.0328 0 0.0000 0 0.0000 84.64

10108 9100 5.0556 3400 557.3770 0 0.0000 7400 61.6667 1200 19.6721 0 0.0000 0 0.0000 643.77

10109 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10110 1.2 0.0007 0 0.0000 1.5 0.0484 1.5 0.0125 0.26 0.0043 0.68 0.0567 0 0.0000 0.12

10111 12 0.0067 5.4 0.8852 0 0.0000 14 0.1167 1.9 0.0311 2.3 0.1917 0 0.0000 1.23

10112 2.2 0.0012 0 0.0000 0 0.0000 9.8 0.0817 1.0 0.0164 0 0.0000 0 0.0000 0.10

10113 0.88 0.0005 0.41 0.0672 0 0.0000 1.3 0.0108 0.26 0.0043 0.27 0.0225 0.25 0.0208 0.13

10114 7.7 0.0043 2 0.3279 0 0.0000 4.7 0.0392 0.46 0.0075 0 0.0000 0 0.0000 0.38

10115 10 0.0056 2.0 0.3279 0 0.0000 4.0 0.0333 0.48 0.0079 0.42 0.0350 0 0.0000 0.41

10116 7.7 0.0043 2.1 0.3443 0 0.0000 2.7 0.0225 0.21 0.0034 0.03 0.0025 0 0.0000 0.38

10117 400 0.2222 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.22

10118 82 0.0456 0 0.0000 0 0.0000 79 0.6583 0 0.0000 0 0.0000 0 0.0000 0.70

10119 530 0.2944 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.29

10120 420 0.2333 0 0.0000 0 0.0000 270 2.2500 71 1.1639 81 6.7500 0 0.0000 10.40

10121 620 0.3444 0 0.0000 0 0.0000 50 0.4167 0 0.0000 59 4.9167 0 0.0000 5.68

10122 400 0.2222 79 12.9508 0 0.0000 82 0.6833 0 0.0000 83 6.9167 100 8.3333 29.11

10123 1400 0.7778 130 21.3115 0 0.0000 310 2.5833 110 1.8033 200 16.6667 220 18.3333 61.48

10124 1700 0.9444 460 75.4098 63 2.0323 420 3.5000 0 0.0000 380 31.6667 480 40.0000 153.55

60-Foot Step-Out

10137 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.000

10129 0.21 0.0001 0 0.0000 0.76 0.0245 0.32 0.0027 0.32 0.0052 0.45 0.0375 0.66 0.0550 0.125

10157 2.2 0.0012 0.026 0.0043 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.005

90-Foot Step-Out

10182 3.2 0.0018 1.2 0.1967 10 0.3226 1.6 0.0133 0.46 0.0075 1.1 0.0917 1.2 0.1000 0.73

10069 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10089 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0 0.0000 0.00

10196 1.5 0.0008 0.42 0.0689 0.14 0.0045 1.6 0.0133 0.21 0.0034 0.30 0.0250 0 0.0000 0.12

  2-ADNT = 2-amino-4,6-dinitrotoluene; 4-ADNT = 4-amino-2,6-dinitrotoluene; mg/kg = concentration in milligrams per kilogram; HQ = hazard quotient; HI = hazard index; NA = not applicable; dup = duplicate sample; 

  dil = sample run as a dilution;   "0" = analyte was not detected in associated sample.

  NOTE:  Bold, shaded values indicate that the sample HI value exceeds 1 (rounded to one significant figure).

Source of Analytical Data:  McTech Corp, 2009, Non-Time Critical Removal Action Report, Soil Excavation, Composting, and Disposal, Pentolite Road Red Water Ponds, Plum Brook Ordnance Works, Sandusky, Ohio,  April.
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Data Validation Summary Report 

Pentolite Road Sampling May – November 2009 

Former Plum Brook Ordnance Works 

Sandusky, Ohio 

 
1.0 Introduction 

Level IV data validation was performed on 100 percent of the environmental samples collected 

for the July, August, October, and November 2009 PWRRP sampling events.  The analytical 

data consisted of seven sample delivery groups (F67482, F69034, F69700, F66987, F66924, and 

F67052), which were analyzed by Accutest of Orlando, Florida.  In addition, validation of the 

field-split data, four SDGs (A9H210260, A9G290123, A9G250125, and A9G310186), which 

were analyzed by Test America, was performed and findings are discussed in section 5.0 of this 

report. Water and soil matrices were validated. 

 

The following samples were validated for this investigation:   

 

SDG Number Sample Number 

F67482 

PR0050, PR0051, PR0052, PR0053, PR0054, PR0056, PR0057, PR0058, PR0059, 

PR0060, PR0061, PR0062, PR0063, PR0064, PR0065, PR0066, PR0068, PR0070, 

PR0071, PR0072, PR0073 

F69034 PR-00507, PR-00508, PR-00509, PR-00510, PR-00511, PR-00512 

F69700 PR-00513, PR-00514, PR-00515, PR-00516 

F66987 
PR0017, PR0018, PR0019, PR0020, PR0021, PR0022, PR0023, PR0024, PR0025, 

PR0026, PR0027, PR0028, PR0029, PR0030, PR0031, PR0032, PR0034 

F66924 
PR0001, PR0002, PR0004, PR0005, PR0006, PR0007, PR0008, PR0009, PR0010, 

PR0011, PR0012, PR0013, PR0014, PR0015, PR0016 

F67052 
PR0036, PR0037, PR0038, PR0039, PR0040, PR0041, PR0042, PR0043, PR0044, 

PR0045, PR0046  

 

The chemical parameters, for which the samples were analyzed, are identified below: 

 

Parameter (Prep/Analytical Method) 

Nitroaromatic and Nitramine Explosives by SW846 8330M 

 GC/MS – Gas chromatography/mass spectrometry.   

 

2.0   Procedures 

The sample data were validated following the logic identified in the EPA Contract Laboratory 

Program (CLP) National Functional Guidelines for Inorganic Data Review (October 2004) and 

the EPA Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Review (June 2008) for all areas except blanks.  EPA Region III Modifications to the 

Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (April 

1993) and Region III Modifications to National Functional Guidelines for Organic Data Review, 

Multi-Media, Multi-Concentration (September 1994) were applied to the areas associated with 

blank contamination.  Specific quality control (QC) criteria as identified in the quality assurance 

plan (QAP), analytical methods, and laboratory standard operating procedures (SOP) were 

applied to all sample results.  As a result of the use of Update III SW846 test methods for the 

analytical data and the application of the Contract Laboratory Program (CLP) guidelines during 
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the validation process, there were instances where the specific QC requirements for all target 

compounds were not defined.  This primarily occurred in the organic, GC/MS calibration areas 

and is due to the fact that the analytical methods are performance-based and allow the use of 

average calibration responses in lieu of individual responses, which are defined by CLP protocol.  

In light of applying CLP guidelines to SW846 methods and evaluating the usability of the data 

during the validation process, specific QC criteria were determined to address all target 

compounds and are identified in this report for each parameter, as well as in the validation 

checklists, which function as worksheets.  For those analytical methods not addressed by the 

CLP and Region III guidelines, the validation was based on the method requirements (i.e., 

SW846, Code of Federal Regulations, SOPs) and technical judgment, following the logic of the 

CLP validation guidelines.  Lab-specific criteria may be found in Attachment A. 

 

3.0   Summary of Data Validation Findings 

The overall quality of the data was determined to be acceptable with minimal qualifications.  The 

only rejected data (“R” qualified) was due to samples having analytes with more than one set of 

results.  Those analyte(s) were rejected to indicate that a given result should not be used to 

characterize a particular constituent or an analysis for a given sample.   

 

Individual validation reports have been prepared for each parameter, and the overall results of 

the validation findings are summarized in this report.  A listing of the validation qualifiers and 

the reason codes, along with their definitions, is found in Attachment A.  The following section 

highlights the key findings of the data validation for each analysis. 

 

4.0   Analysis-Specific Data Validation Summaries 

 

4.1  Nitroaromatic and Nitroamine Explosives by SW846 8330 

Overall, the data are of good quality and are usable as reported by the laboratory with the 

exceptions noted below.  Data were reviewed for the following: 

 

Holding Times 

Technical holding time criteria were met for all samples. 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

samples met QC criteria. 

  

Blanks 

The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and 

method blanks was applied to all sample results.  All were found to be acceptable. 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits, with the following exception(s): 
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SDG Number Samples Affected Compound(s) 
Validation 

Qualifier 

F66924 PR0011 

1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene,  

2,4-Dinitrotoluene , 2,4,6-Trinitrotoluene,  

2-amino-4,6-Dinitrotoluene,  

J 

F69700  

PR-00513, PR-00514, 

PR-00515 

1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene,  

2,4-Dinitrotoluene 
J 

PR-00515 RDX J 

 

Matrix Spike/Matrix Spike Duplicate 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project 

samples, and all QC criteria were met with the following exception(s): 

 

SDG Number Samples Affected Compound(s) 
Validation 

Qualifier 

F67482 PR0065 2,4-Dinitrotoluene*, 2,6-Dinitrotoluene* J 

F69034 PR-00507 2,4-Dinitrotoluene J 

F66987 PR0031 
4-Amino-2,6-dinitrotoluene,  

2-Amino-4,6-dinitrotoluene 
UJ 

*Analytes were qualified for %RPD outside QC limits for the MS/MSD analysis. 

 

Laboratory Control Sample 

Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 

criteria were met. 

 

Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified with the 

following exception(s): 

 

 
SDG 

 

Samples Affected 

 

Compound(s) 

 

Validation 

Qualifier 

F67482 
 PR0053(original), PR0054(FD) 1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene, 

2,4-Dinitrotoluene, 2,6-Dinitrotoluene 
J 

 PR0065original), PR0066(FD) 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

and all QC criteria (40% RPD) were met. 

 

Quantitation 

Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

which the lab qualified as “J”, were qualified as estimated “J” unless blank contamination was 

present or the results were rejected. 
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5.0   Quality Assurance Field Split Sample Data Evaluation 

Data from the quality assurance split samples, (SDGs:  A9H210260, A9G290123, A9G250125 

and A9G310186), were validated.  The field split (FS) samples were analyzed for Explosives by 

SW846 Method 8330.  The following section highlights the key findings of the data validation 

for each analysis. 

 

The following samples were validated for this site investigation: 

 

SDG Number Sample Number 

A9H210260 PR0055, PR0067 

A9G290123 PR0033, PR0035 

A9G250125 PR0003 

A9G310186 PR-0047 

 

5.1  Nitroaromatic and Nitroamine Explosives by SW846 8330 

Overall, the data are of good quality and are usable as reported by the laboratory with the 

exceptions noted below.  Data were reviewed for the following: 

 

Holding Times 

Technical holding time criteria were met for all samples. 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

samples met QC criteria. 

  

Blanks 

The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and 

method blanks was applied to all sample results.  All were found to be acceptable. 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits. 

 

Matrix Spike/Matrix Spike Duplicate 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project 

samples, and all QC criteria were met.  

 

Laboratory Control Sample 

Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 

criteria were met. 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% RPD) were met with the following exception(s): 
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 SDG Number Samples Affected Analyte 
Validation 

Qualifier 

A9H210260 PR0067 2,6-Dinitrotoluene J 

A9G250125 PR0003 
4-amino-4,6-Dinitrotoluene,  

4-Nitrotoluene 
J 

A9G310186 PR-0047 
4-amino-4,6-Dinitrotoluene,  

4-Nitrotoluene 
J 

 

Field Splits 

Parent sample and field split sample results were evaluated.  Table 2 of the Data Quality 

Evaluation found in Appendix G shows the comparison of original, field duplicate and field split 

samples.  No action was taken to qualify data based on sample/field split RPD performance.  

Explosives by SW846 8330 analysis was performed on the original and field split samples listed 

below. 

 

Sample/FD/FS 

PR0053 (Original) /  PR0054 (FD) / PR0055 (FS) 

PR0065 (Original) /  PR0066 (FD) / PR0067 (FS) 

PR0031 (Original) /  PR0032 (FD) / PR0033 (FS) 

PR0018 (Original) /  PR0034 (FD) / PR0035 (FS) 

PR0001 (Original) /  PR0002 (FD) / PR0003 (FS) 

PR0045 (Original) /   PR0046 (FD) / PR-0047(FS) 

 

Quantitation 

Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

which the lab qualified as “J”, were qualified as estimated “J” unless blank contamination was 

present or the results were rejected. 
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Data Validation Summary Report 

Pentolite Road Sampling November 2010 

Former Plum Brook Ordnance Works 

Sandusky, Ohio 

 
1.0 Introduction 

Level IV data validation was performed on 100 percent of the environmental soil samples 

collected for the November 2010 Pentolite Road sampling events.  The analytical data consisted 

of one sample delivery group (F78128), which was analyzed by Accutest of Orlando, Florida.  In 

addition, validation of the field-split data, one SDG (A0K170493), which was analyzed by Test 

America, was performed and findings are discussed in section 5.0 of this report.  

 

The following samples were validated for this investigation:   

 

SDG Number Sample Number 

F78128 

PR0200, PR0201, PR0202, PR0203, PR0204, PR0205, PR0206, PR0207, PR0208, 

PR0209, PR0210, PR0212, PR0213, PR0214, PR0215, PR0216, PR0217, PR0218, 

PR0219, PR0220, PR0222, PR0223, PR0224, PR0225, PR0226, PR0227, PR0228, 

PR0229, PR0230, PR0231, PR0232, PR0233, PR0234, PR0235, PR0236, PR0237, 

PR0239, PR0240, PR0241, PR0242, PR0243 

 

The chemical parameter, for which the samples were analyzed, is identified below: 

 

Parameter (Prep/Analytical Method) 

Nitroaromatic and Nitramine Explosives by SW846 8330M 

   

 

2.0   Procedures 

The sample data were validated following the logic identified in the EPA Contract Laboratory 

Program National Functional Guidelines for Superfund Organic Methods Review (June 2008) 

for all areas except blanks.  EPA Region III Modifications to National Functional Guidelines for 

Organic Data Review, Multi-Media, Multi-Concentration (September 1994) were applied to the 

areas associated with blank contamination.  Specific quality control (QC) criteria as identified in 

the quality assurance plan (QAP), analytical methods, and laboratory standard operating 

procedures (SOP) were applied to all sample results.  As a result of the use of Update III SW846 

test methods for the analytical data and the application of the Contract Laboratory Program 

(CLP) guidelines during the validation process, there were instances where the specific QC 

requirements for all target compounds were not defined.  This primarily occurred in the organic, 

GC/MS calibration areas and is due to the fact that the analytical methods are performance-based 

and allow the use of average calibration responses in lieu of individual responses, which are 

defined by CLP protocol.  In light of applying CLP guidelines to SW846 methods and evaluating 

the usability of the data during the validation process, specific QC criteria were determined to 

address all target compounds and are identified in this report for each parameter, as well as in the 

validation checklists, which function as worksheets.  For those analytical methods not addressed 

by the CLP and Region III guidelines, the validation was based on the method requirements (i.e., 
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SW846, Code of Federal Regulations, SOPs) and technical judgment, following the logic of the 

CLP validation guidelines.  Lab-specific criteria may be found in Attachment A. 

 

3.0   Summary of Data Validation Findings 

The overall quality of the data was determined to be acceptable with minimal qualifications.  

None of the data were rejected. 

 

An individual validation report has been prepared for the parameter analyzed, and the overall 

results of the validation findings are summarized in this report.  A listing of the validation 

qualifiers and the reason codes, along with their definitions, is found in Attachment A.  The 

following section highlights the key findings of the data validation. 

 

 

4.0   Analysis-Specific Data Validation Summaries 
 

4.1  Nitroaromatic and Nitroamine Explosives by SW846 8330 
Overall, the data are of good quality and are usable as reported by the laboratory with the 

exceptions noted below.  Data were reviewed for the following: 

 

Holding Times 

Technical holding time criteria were met for all samples. 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

samples met QC criteria. 

  

Blanks 

The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and 

method blanks was applied to all sample results.  All were found to be acceptable. 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits. 

 

Matrix Spike/Matrix Spike Duplicate 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project 

samples, and all QC criteria were met with the following exception(s): 

 

SDG Number Samples Affected Compound(s) 
Validation 

Qualifier 

F78128 PR0203 1,3,5-Trinitrobenzene J 

 

Laboratory Control Sample 

Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 

criteria were met. 
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Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified with the 

following exception(s): 

 

 
SDG 

 

Samples Affected 

 

Compound(s) 

 

Validation 

Qualifier 

F78128 
 PR0209(original), PR0210(FD) 

1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene, 

2,4-Dinitrotoluene, RDX 
J 

 PR0219(original), PR0220(FD) 2,4-Dinitrotoluene 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

and all QC criteria (40% RPD) were met. 

 

 
SDG 

 

Samples Affected 

 

Compound(s) 

 

Validation 

Qualifier 

F78128 

PR0200 2,4,6-Trinitrotoluene 

J 

PR0209, PR0231 1,3-Dinitrobenzene 

PR0215, PR0240, PR0243 4-amino-2,6-Dinitrotoluene 

PR0222, PR0242 2,6-Dinitrotoluene 

PR0232, PR0227 2,4-Dinitrotoluene 

PR0220 RDX 

 

 

Quantitation 

Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

which the lab qualified as “J”, were qualified as estimated “J” unless blank contamination was 

present or the results were rejected. 

 

The analyte RDX could not be confirmed in the following samples because of high levels of 

1,3,5-trinitrobenzene:  PR0200, PR0201, PR0202, PR0203, PR0204, PR0205, PR0206, PR0207, 

PR0208, PR0209, PR0210, PR0212, PR0213, PR0214, PR0215, and PR0216.  These data were 

qualified as estimated (J). 
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5.0   Quality Assurance Field Split Sample Data Evaluation 
Data from the quality assurance split samples, (SDG:  A0K170493), were validated.  The field 

split (FS) samples were analyzed for Explosives by SW846 Method 8330.  The following section 

highlights the key findings of the data validation for this analysis. 

 

The following samples were validated for this site investigation: 

 

SDG Number Sample Number 

A0K170493 PR0211, PR0221, PR0238 

 

 

5.1  Nitroaromatic and Nitroamine Explosives by SW846 8330 

Overall, the data are of good quality and are usable as reported by the laboratory with the 

exceptions noted below.  Data were reviewed for the following: 

 

Holding Times 

Technical holding time criteria were met for all samples. 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

samples met QC criteria. 

  

Blanks 

The 5X/10X rule for contaminants found in the associated equipment rinses, trip blanks, and 

method blanks was applied to all sample results.  All were found to be acceptable. 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits with the following exception(s): 

 

SDG Number Samples Affected Analyte 
Validation 

Qualifier 

A0K170493 PR0211 

(All positives) 1,3,5-Trinitrobenzene, 

2,4,6-Trinitrotoluene,  

2,4-Dinitrotoluene 

J 

 

Matrix Spike/Matrix Spike Duplicate 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project 

samples, and all QC criteria were met.  

 

Laboratory Control Sample 

Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 

criteria were met. 
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Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% RPD) were met with the following exception(s): 

 

 SDG Number Samples Affected Analyte 
Validation 

Qualifier 

A0K170493 PR0211 2,4,6-Trinitrotoluene J 

 

Field Splits 

Original and field split results were evaluated.  Table 2 of the Data Quality Evaluation found in 

Appendix G shows the comparison of original, field duplicate and field split samples. No action 

was taken to qualify data based on sample/field split RPD performance.  Explosives by SW846 

8330 analysis was performed on the original, field duplicate and field split samples listed below. 

 

Sample/FD/FS 

PR0209 (Original) /  PR0210 (FD) / PR0211 (FS) 

PR0219 (Original) /  PR0220 (FD) / PR0221 (FS) 

PR0236 (Original) /  PR0237 (FD) / PR0238 (FS) 

 

Quantitation 

Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

which the lab qualified as “J”, were qualified as estimated “J” unless blank contamination was 

present or the results were rejected. 

 



ATTACHMENT A 



Summary of Data Validation Reason Codes

Former Plum Brook Ordnance Works

Sandusky, Ohio

Reason Code Description

01 Sample received outside of 4+/-2 degrees Celsius

01A Improper sample preservation

02 Holding Time Exceeded

02A Extraction

02B Analysis

03 Instrument Performance -  Outside Criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria

03D retention time windows

03E Resolution

04 Initial Calibration results outside specified criteria

04A Compound mean RRF<0.05

04B Compound %RSD>30

04C Correlation Coefficient<0.995

05 Continuing Calibration results outside specified criteria

05A Compound mean RRF<0.05

05B Compound %D>25

06 Result qualified as a result of the 5x/10x blank correction

06A Method or Preparation Blank

06B ICB or CCB

06C ER

06D TB

06E FB

07 Surrogate Recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)

08B %RPD outside acceptance criteria (precision)

09 Post Digestion Spike outside criteria (GFAA)

10 Internal Standards outside specified control limits

10A Recovery

10B Retention Time

11 Laboratory Control Sample recoveries outside specified control limits

11A Recovery

11B %RPD (if run in duplicate)

12 Interference Check Standard

13 Serial Dilution

14 Tentatively Identified Compounds

15 Quantitation

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria exceeded

18 Percent difference between original and second column > 25%

19 Professional judgement was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24 Reported result and/or lab qualifier revised  to reflect validation findings

999 See hard copy for details.



Laboratory and Validation Qualifier Definitions

Former Plum Brook Ordnance Works

Sandusky, Ohio 

Qualifier Definition

Laboratory

 B (metals) The analyte was detected; the concentration is below the reporting limit.

B (organics) Indicates analyte is found in associated method blank.

J (metals) The compound was detected in the blank.

J (organics) The compound was positively identified; the reported value is below the reporting limit.

U Not detected.  The compound was analyzed for, but not detected above the associated reporting limit.

E Indicates that the result is above the maximum calibration range.

N Indicates presumptive evidence of a compound.

P RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

COL RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

Validation

B The compound/analyte was detected in a lab or field blank.

J The compound/analyte was positively identified; the reported value is an estimated concentration.

U Not detected.  The compound/analyte was analyzed for, but not detected above the associated reporting limit.

UJ The analyte is not detected; the result is an estimated value.

R Analyte is rejected.



Laboratory Control Limits for QC Samples

Plum Brook Ordnance Works

Soil - LCS Soil - LCS

% Recovery 

Range

% Recovery 

Range

Precision 

RPD (%)

% Recovery 

Range

% Recovery 

Range

Precision 

RPD (%)

HMX 75 - 156 75 - 156 27 75 - 125 75 - 125 N/A

RDX 77 - 131 77 - 131 28 70 - 135 70 - 135 N/A

1,3-Dinitrobenzene 82 - 134 82 - 134 20 80 - 125 80 - 125 N/A

2,6-Dinitrotoluene 86 - 142 86 - 142 17 80 - 120 80 - 120 N/A

2,4-Dinitrotoluene 74 - 129 74 - 129 18 80 - 125 80 - 125 N/A

2-amino-4,6-Dinitrotoluene 83 - 123 83 - 123 22 80 - 125 80 - 125 N/A

4-amino-2,6-Dinitrotoluene 85 - 137 85 - 137 18 80 - 125 80 - 125 N/A

Nitrobenzene 82 - 138 82 - 138 19 75 - 125 75 - 125 N/A

o-Nitrotoluene 85 - 129 85 - 129 21 75 - 120 75 - 120 N/A

m-Nitrotoluene 85 - 136 85 - 136 22 80 - 125 80 - 125 N/A

p-Nitrotoluene 86 - 133 86 - 133 19 75 - 125 75 - 125 N/A

Tetryl 53 - 124 53 - 124 22 10 - 150 10 - 150 N/A

1,3,5-Trinitrobenzene 81 - 138 81 - 138 24 75 - 125 75 - 125 N/A

2,4,6-Trinitrotoluene 70 - 137 70 - 137 29 55 - 140 55 - 140 N/A

LCS - Laboratory Control Sample
MS/MSD - Matrix Spike/Matrix Spike Duplicate

RPD - Relative Percent Difference

N/A - Not Applicable

Nitroaromatics and Nitroamines, SW-846 8330

Spiked Compound

Accutest Test America

Soil - MS/MSD Soil - MS/MSD
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APPENDIX E 
 

CHEMICAL ANALYTICAL DATA SUMMARY 



Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg 0.18 U U 0.15 U U 0.15 U U 0.321  0.51 U U 0.25 U U 0.102 J J 0.18 U U 0.14 U U

Amino-4,6-dinitrotoluene, 2-mg/kg 0.167 J J 0.15 U U 0.15 U U 0.25  0.413  0.25 U U 0.102 J J 0.18 U U 0.14 U U

Dinitrobenzene, 1,3- mg/kg 0.0959 J J 7.36  5.97  0.0797 J J 0.995  J 0.25 U U 0.0904 J J 1.09  6.09  

Dinitrotoluene, 2,4- mg/kg 2.06  12.9  13.1  1.01  J 6.75  J 0.25 U U 0.827  4.09  J 15.2  

Dinitrotoluene, 2,6- mg/kg 0.18 U U 0.3 U U 0.6 U U 0.106 J J 1.12  J 0.25 U U 0.18 U U 0.24  0.973  

HMX mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.25 U U 0.18 U U 0.18 U U 0.14 U U

Nitrobenzene mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.25 U U 0.18 U U 0.18 U U 0.14 U U

Nitrotoluene, 2- mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.25 U U 0.18 U U 0.18 U U 0.14 U U

Nitrotoluene, 3- mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.5 U U 0.18 U U 0.18 U U 0.14 U U

Nitrotoluene, 4- mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.4 U U 0.18 U U 0.18 U U 0.14 U U

RDX mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.25 U U 0.18 U U 0.18 U U 0.14 U U

Tetryl mg/kg 0.18 U U 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.5 U U 0.18 U U 0.18 U U 0.14 U U

Trinitrobenzene, 1,3,5- mg/kg 0.75  23.5  32  0.115 J J 1.53  J 0.25 U U 0.16 J J 2.54  18.1  

Trinitrotoluene, 2,4,6- mg/kg 0.0602 J J 0.15 U U 0.15 U U 0.16 U U 0.17 U U 0.25 U U 0.18 U U 0.18 U U 0.3  

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-00508

PR-00508

21-Oct-09

0 - 0 Ft

REG

PR-00506

PR0056

18-Aug-09

0 - 10 Ft

REG

PR-00505

PR0054

18-Aug-09

0 - 10 Ft

FD

PR-00504

PR0052

18-Aug-09

0 - 10 Ft

REG

PR-00502

PR0050

18-Aug-09

0 - 10 Ft

REG

PR-00503

PR0051

18-Aug-09

0 - 10 Ft

REG

PR-00505

PR0053

18-Aug-09

0 - 10 Ft

REG

PR-00505

PR0055

18-Aug-09

0 - 10 Ft

FS

PR-00507

PR-00507

21-Oct-09

0 - 0 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

1.4  0.15 U U 0.15 U U 0.15 U U 0.32 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

5.32  2.78  1.25  0.572  9.62  J 6.86  J 6.62  J 0.919  

11.6  4.4  4.41  0.538  22.5  J 13.5  J 16.5  J 2.33  

0.6 U U 0.308  0.562  0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 8.1  J 0.15 U U

0.15 U U 0.15 U U 0.15 U U 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

16.9  4.12  3.67  0.717  40.4  J 31.2  J 30.2  J 3.29  

0.15 U U 0.15 U U 0.0613 J J 0.15 U U 0.16 U U 0.16 U U 0.15 U U 0.15 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-00516

PR-00516

19-Nov-09

0 - 0 Ft

REG

PR-00514

PR-00514

19-Nov-09

0 - 0 Ft

REG

PR-00512

PR-00512

21-Oct-09

0 - 0 Ft

REG

PR-00510

PR-00510

21-Oct-09

0 - 0 Ft

REG

PR-00515

PR-00515

19-Nov-09

0 - 0 Ft

REG

PR-00513

PR-00513

19-Nov-09

0 - 0 Ft

REG

PR-00511

PR-00511

21-Oct-09

0 - 0 Ft

REG

PR-00509

PR-00509

21-Oct-09

0 - 0 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.17 U U 0.17 U U 0.385  0.0577 J J 0.16 U U 0.18 U U 0.17 U U 0.0503 J J 0.14 U UJ

0.17 U U 0.17 U U 0.33  0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U UJ

0.362  0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.298  0.17 U U 0.364  0.14 U U 0.121 J J 0.363  0.159 J J 0.0675 J J 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.0892 J J 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

0.17 U U 0.17 U U 0.17 U U 0.14 U U 0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

1.47  1.66  0.628  0.14 U U 0.235  0.236  0.17 U U 0.19  0.14 U U

0.17 U U 0.17 U U 1.99  0.167  0.16 U U 0.18 U U 0.17 U U 0.15 U U 0.14 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-10127

PR0029

24-Jul-09

0 - 0 Ft

REG

PR-10125

PR0026

24-Jul-09

0 - 0 Ft

REG

PR-10040

PR0068

19-Aug-09

2 - 12 Ft

REG

PR-10036

PR0028

24-Jul-09

0 - 0 Ft

REG

PR-10128

PR0031

24-Jul-09

0 - 0 Ft

REG

PR-10126

PR0027

23-Jul-09

0 - 0 Ft

REG

PR-10060

PR0017

24-Jul-09

0 - 0 Ft

REG

PR-10037

PR0030

24-Jul-09

0 - 0 Ft

REG

PR-10035

PR0025

24-Jul-09

0 - 0 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.112 J J 0.48 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.35  

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 1.93  

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 5.44  

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.32 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.3 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.15 U U 0.16 U U

0.18 U U 0.2 U U 0.16 U U 0.17 U U 0.16 U U 0.17 U U 0.0508 J J 3.58  

0.18 U U 0.2 U U 0.888  0.185  0.16 U U 0.17 U U 0.15 U U 0.16 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-10136

PR0072

19-Aug-09

0 - 10 Ft

REG

PR-10134

PR0062

19-Aug-09

0 - 10 Ft

REG

PR-10132

PR0060

19-Aug-09

1 - 11 Ft

REG

PR-10128

PR0032

24-Jul-09

0 - 0 Ft

FD

PR-10138

PR0057

19-Aug-09

0 - 10 Ft

REG

PR-10135

PR0063

19-Aug-09

0 - 10 Ft

REG

PR-10133

PR0061

19-Aug-09

4 - 14 Ft

REG

PR-10128

PR0033

24-Jul-09

0 - 0 Ft

FS
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.0923 J J 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

4.07  0.45 U U 0.813  0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

9.65  3.89  2.02  0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.84 U U 0.45 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.3 U U 0.16 U U 0.15 U U 0.16 U U

9.16  3.58  1.47  0.0433 J J 0.0583 J J 0.2 U U 0.16 U U 0.15 U U 0.138 J J

0.14 U U 0.15 U U 0.17 U U 0.16 U U 0.15 U U 0.2 U U 0.16 U U 0.15 U U 0.16 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-10161

PR0021

24-Jul-09

0 - 0 Ft

REG

PR-10159

PR0019

24-Jul-09

0 - 0 Ft

REG

PR-10158

PR0034

24-Jul-09

0 - 0 Ft

FD

PR-10149

PR0016

22-Jul-09

0 - 0 Ft

REG

PR-10139

PR0058

19-Aug-09

0 - 10 Ft

REG

PR-10160

PR0020

24-Jul-09

0 - 0 Ft

REG

PR-10158

PR0035

24-Jul-09

0 - 0 Ft

FS

PR-10158

PR0018

24-Jul-09

0 - 0 Ft

REG

PR-10140

PR0059

19-Aug-09

0 - 10 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.18 U U 0.116 J J 0.322  0.18 U U 0.14 U U 0.197  0.0569 J J 0.16 U U

0.18 U U 0.17 U U 0.214  0.18 U U 0.14 U U 0.345  0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.241  0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.0737 J J 0.802  0.18 U U 0.14 U U 0.218  0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.17 U U 0.18 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U

0.18 U U 0.345  0.468  0.18 U U 0.14 U U 0.0457 J J 0.16 U U 0.16 U U

0.18 U U 0.17 U U 0.0459 J J 0.18 U U 0.14 U U 1.75  0.0692 J J 0.16 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-10179

PR0070

19-Aug-09

0 - 10 Ft

REG

PR-10176

PR0006

23-Jul-09

0 - 0 Ft

REG

PR-10174

PR0004

23-Jul-09

0 - 0 Ft

REG

PR-10163

PR0023

24-Jul-09

0 - 0 Ft

REG

PR-10178A

PR0073

19-Aug-09

0 - 10 Ft

REG

PR-10175

PR0005

23-Jul-09

0 - 0 Ft

REG

PR-10164

PR0024

24-Jul-09

0 - 0 Ft

REG

PR-10162

PR0022

24-Jul-09

0 - 0 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.14 U U 0.18 U U 0.0584 J J 0.17 U U 0.25 U U 0.16 U U 1.8 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.182  0.25 U U 0.229  9.04  J 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.0949 J J 2.54  J 1.2  4.38  8.45  J 0.822  0.0594 J J

0.14 U U 0.18 U U 0.491  J 10.6  J 8  8.77  16.7  J 0.677  0.14 U U

0.14 U U 0.18 U U 0.124 J J 1.56  J 0.79 COL J 0.48 U U 1.8 U U 0.425  0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.25 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.25 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.25 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.5 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.4 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.25 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.5 U U 0.16 U U 0.18 U U 0.14 U U 0.14 U U

0.14 U U 0.18 U U 0.161  J 4.39  J 3  9.07  6.68  J 3.62  0.324  

0.14 U U 0.18 U U 0.15 U U 0.17 U U 0.25 U U 0.16 U U 0.121 J J 0.14 U U 0.14 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-478

PR0010

22-Jul-09

0 - 0 Ft

REG

PR-10184

PR0007

23-Jul-09

0 - 0 Ft

REG

PR-10183

PR0066

19-Aug-09

0 - 10 Ft

FD

PR-10181

PR0064

19-Aug-09

0 - 10 Ft

REG

PR-479

PR0008

22-Jul-09

0 - 0 Ft

REG

PR-477

PR0011

22-Jul-09

0 - 0 Ft

REG

PR-10183

PR0067

19-Aug-09

0 - 10 Ft

FS

PR-10183

PR0065

19-Aug-09

0 - 10 Ft

REG

PR-10180

PR0071

19-Aug-09

0 - 10 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.32 U U 0.36 U U 0.32 COL J 0.34 U U 0.17 U U 0.17 U U 0.15 U U 0.0677 J J

0.185  0.203  0.2 U U 0.411  0.246  0.0953 J J 0.15 U U 0.17 U U

4.47  4.55  4.8  9.33  2.07  5.1  0.15 U U 0.0836 J J

8.82  9.79  10 D 16.8  6.29  3.84  0.15 U U 0.348  

0.48 U U 0.72 U U 1  1.5 U U 0.34 U U 0.34 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.34 COL J 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

0.16 U U 0.18 U U 0.3 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

12.4  13.7  14 D 11.4  6.64  6.72  0.212  0.844  

0.0608 J J 0.18 U U 0.2 U U 0.17 U U 0.17 U U 0.17 U U 0.15 U U 0.17 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-487

PR0014

23-Jul-09

0 - 0 Ft

REG

PR-482

PR0012

22-Jul-09

0 - 0 Ft

REG

PR-480

PR0003

22-Jul-09

0 - 0 Ft

FS

PR-480

PR0001

22-Jul-09

0 - 0 Ft

REG

PR-488

PR0015

23-Jul-09

0 - 0 Ft

REG

PR-486

PR0013

23-Jul-09

0 - 0 Ft

REG

PR-481

PR0009

22-Jul-09

0 - 0 Ft

REG

PR-480

PR0002

22-Jul-09

0 - 0 Ft

FD
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.0981 J J 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

1.6  0.324  0.981  0.15 U U 0.15 U U 0.225  0.102 J J 4.27  3.29  

2.15  1.39  1.43  0.15 U U 0.262  0.31  0.151 J J 11.1  8.6  

0.89  0.453  0.496  0.15 U U 0.0599 J J 0.15 U U 0.18 U U 0.7 U U 0.3 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

3.76  1.19  1.58  0.25  0.391  0.991  0.641  14.5  11  

0.18 U U 0.18 U U 0.17 U U 0.15 U U 0.15 U U 0.15 U U 0.18 U U 0.14 U U 0.15 U U

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-499

PR0046

27-Jul-09

0 - 0 Ft

FD

PR-498

PR0044

27-Jul-09

0 - 0 Ft

REG

PR-496

PR0042

27-Jul-09

0 - 0 Ft

REG

PR-494

PR0040

27-Jul-09

0 - 0 Ft

REG

PR-492

PR0036

24-Jul-09

0 - 0 Ft

REG

PR-499

PR0045

27-Jul-09

0 - 0 Ft

REG

PR-497

PR0043

27-Jul-09

0 - 0 Ft

REG

PR-495

PR0041

27-Jul-09

0 - 0 Ft

REG

PR-493

PR0037

24-Jul-09

0 - 0 Ft

REG
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Table E-1

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 10)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.24  0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.26 COL J 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

5.5  0.15 U U 0.323  21.7  8.25  0.175 J J

17 D 0.15 U U 0.349  50.1  16.4  0.36 U U

1.3  0.15 U U 0.194  1.7 U U 0.58 U U 0.18 U U

0.2 U U 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.2 U U 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.2 U U 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.2 U U 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.45 COL J 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

0.2 U U 0.15 U U 0.15 U U 21.3  J 8.37  J 0.21  J

0.3 U U 0.15 U U 0.15 U U 1.7 U U 0.58 U U 0.18 U U

18 D 0.858  1.28  74  28.9  1.72  

0.2 U U 0.15 U U 0.15 U U 9.74  J 0.58 U U 0.18 U U

Lab Qualifiers (LQ)

U - Compound not detected above reporting limit; quantitation limit given.

J - Estimated result detected above method detection limit but below reporting limit.

COL - Greater than 40% difference between the two GC columns.

D - Reported result taken from analysis of a diluted sample.

Validation Qualifiers (VQ)

U - Not detected.  The compound/analyte was analzyed for but not detected above the associated reporting limit.

J - The compound/analyte was positively identified; the reported value is the estimated concentration of the 

     compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PR-500

PR0038

24-Jul-09

0 - 0 Ft

REG

PRWP-SO020

PR0200

8-Nov-10

1 - 10 Ft

REG

PRWP-SO024

PR0202

8-Nov-10

1 - 10 Ft

REG

PRWP-SO022

PR0201

8-Nov-10

1 - 10 Ft

REG

PR-501

PR0039

24-Jul-09

0 - 0 Ft

REG

PR-499

PR-0047

27-Jul-09

0 - 0 Ft

FS

KN11\PBOW\PRRP SDR\Draft\APE\PRRWP_APE.xls\9/14/20114:07 PM



Table E-2

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Areas

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 5)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg 0.73 U U 0.28 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.152 J J 0.16 U U 0.24 PG UU

Amino-4,6-dinitrotoluene, 2-mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.29 U U

Dinitrobenzene, 1,3- mg/kg 12.6  3.61  1.62  1.61  1.13  0.497  0.131 J J 0.658  J 0.24 U U

Dinitrotoluene, 2,4- mg/kg 36.3  9.28  2.37  3.58  2.05  0.492  5.08  J 1.02  J 0.31  J

Dinitrotoluene, 2,6- mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 U U

HMX mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 CON UU

Nitrobenzene mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 U U

Nitrotoluene, 2- mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 U U

Nitrotoluene, 3- mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 U U

Nitrotoluene, 4- mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.48 U U

RDX mg/kg 9.81  J 1.52  J 0.714  J 1.21  J 1.57  J 0.47  J 0.801  J 0.351  J 0.24 U U

Tetryl mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.24 U U

Trinitrobenzene, 1,3,5- mg/kg 43.4  J 11.4  6.29  7.27  5.67  2.55  5.31  J 2.27  J 1.6  J

Trinitrotoluene, 2,4,6- mg/kg 0.73 U U 0.14 U U 0.15 U U 0.16 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.76 PG J

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PRWP-SO035

PR0211

10-Nov-10

1 - 10 Ft

FS

PRWP-SO035

PR0209

10-Nov-10

1 - 10 Ft

REG

PRWP-SO030

PR0207

9-Nov-10

1 - 10 Ft

REG

PRWP-SO028

PR0205

9-Nov-10

1 - 10 Ft

REG

PRWP-SO026

PR0203

9-Nov-10

1 - 10 Ft

REG

PRWP-SO027

PR0204

9-Nov-10

1 - 10 Ft

REG

PRWP-SO029

PR0206

9-Nov-10

1 - 10 Ft

REG

PRWP-SO031

PR0208

9-Nov-10

1 - 10 Ft

REG

PRWP-SO035

PR0210

10-Nov-10

1 - 10 Ft

FD
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Table E-2

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Areas

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 5)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.16 U U 0.16 U U 0.15 U U 0.118 J J 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

3.08  1.46  0.558  0.431  0.204  0.16 U U 0.16 U U 0.15 U U 0.18 U U

5.51  1.69  0.518  2.52  0.725  0.16 U U 0.16 U U 0.72  J 0.402  J

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

2.35  J 0.321  J 0.449  J 0.7  J 0.308  J 0.11 J J 0.118 J J 0.15 U U 0.298  J

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

10.5  3.52  4  6.01  1.34  0.437  0.407  2.13  1.42  

0.16 U U 0.16 U U 0.15 U U 0.16 U U 0.17 U U 0.16 U U 0.16 U U 0.15 U U 0.18 U U

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PRWP-SO055

PR0219

11-Nov-10

1 - 10 Ft

REG

PRWP-SO045

PR0217

10-Nov-10

1 - 10 Ft

REG

PRWP-SO043

PR0215

10-Nov-10

1 - 10 Ft

REG

PRWP-SO041

PR0213

10-Nov-10

1 - 10 Ft

REG

PRWP-SO055

PR0220

11-Nov-10

1 - 10 Ft

FD

PRWP-SO053

PR0218

11-Nov-10

1 - 10 Ft

REG

PRWP-SO044

PR0216

10-Nov-10

1 - 10 Ft

REG

PRWP-SO042

PR0214

10-Nov-10

1 - 10 Ft

REG

PRWP-SO040

PR0212

10-Nov-10

1 - 10 Ft

REG
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Table E-2

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Areas

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 5)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.25 PG UU 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.3 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.186  0.14 U U 0.259  

0.25 U U 0.602  1.15  0.557  1.43  0.279  0.16 U U 0.14 U U 0.17 U U

0.81  0.777  3.58  1.66  1.81  0.28 U U 0.101 J J 1.19  0.789  

0.25 PG UU 0.115 J J 0.36 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.25 CON UU 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.5 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.32 U U 0.14 U U 0.17 U U

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

2.4  2.69  3.35  1.91  3.62  0.843  1.11  3.19  3.02  

0.25 U U 0.15 U U 0.18 U U 0.14 U U 0.16 U U 0.14 U U 0.16 U U 0.14 U U 0.17 U U

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PRWP-SO065

PR0229

11-Nov-10

1 - 10 Ft

REG

PRWP-SO063

PR0227

11-Nov-10

1 - 10 Ft

REG

PRWP-SO061

PR0225

11-Nov-10

1 - 10 Ft

REG

PRWP-SO057

PR0223

11-Nov-10

1 - 10 Ft

REG

PRWP-SO055

PR0221

11-Nov-10

1 - 10 Ft

FS

PRWP-SO064

PR0228

11-Nov-10

1 - 10 Ft

REG

PRWP-SO062

PR0226

11-Nov-10

1 - 10 Ft

REG

PRWP-SO058

PR0224

11-Nov-10

1 - 10 Ft

REG

PRWP-SO056

PR0222

11-Nov-10

1 - 10 Ft

REG
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Table E-2

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Areas

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 5)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 PG UU

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.3 U U

0.185  0.624  J 0.388  1.05  1.25  0.258  0.18 U U 0.15 U U 0.25 U U

2.26  5.35  0.629  J 2.41  7.3  0.638  0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.32 U U 0.15 U U 0.34 U U 1.44  0.17 U U 0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 CON UU

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.5 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 U U

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.16 U U 0.17 U U 0.18 U U 0.15 U U 0.25 U U

2.17  6.26  1.74  4.2  8.27  1.1  0.231  0.334  0.25 PG UU

0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.317  0.17 U U 0.18 U U 0.15 U U 0.25 PG UU

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PRWP-SO073

PR0237

12-Nov-10

1 - 10 Ft

FD

PRWP-SO072

PR0235

12-Nov-10

1 - 10 Ft

REG

PRWP-SO070

PR0233

12-Nov-10

1 - 10 Ft

REG

PRWP-SO067

PR0231

11-Nov-10

1 - 10 Ft

REG

PRWP-SO073

PR0238

12-Nov-10

#NAME?

FS

PRWP-SO073

PR0236

12-Nov-10

1 - 10 Ft

REG

PRWP-SO071

PR0234

12-Nov-10

1 - 10 Ft

REG

PRWP-SO068

PR0232

12-Nov-10

1 - 10 Ft

REG

PRWP-SO066

PR0230

11-Nov-10

1 - 10 Ft

REG
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Table E-2

Chemical Analytical Data Summary

Pentolite Road Red Water Pond Areas

Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 5)

Location:

Sample Number:

Sample Date:

Sample Depth:

Sampel Purpose:

Parameter Units

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-mg/kg

Amino-4,6-dinitrotoluene, 2-mg/kg

Dinitrobenzene, 1,3- mg/kg

Dinitrotoluene, 2,4- mg/kg

Dinitrotoluene, 2,6- mg/kg

HMX mg/kg

Nitrobenzene mg/kg

Nitrotoluene, 2- mg/kg

Nitrotoluene, 3- mg/kg

Nitrotoluene, 4- mg/kg

RDX mg/kg

Tetryl mg/kg

Trinitrobenzene, 1,3,5- mg/kg

Trinitrotoluene, 2,4,6- mg/kg

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

0.16 U U 1.78  J 0.85 U U 0.17 U U 1.03  J

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 4.83  5.37  3.87  1.79  

0.16 U U 10.5  11.1  4.33  3.88  

0.16 U U 1.1  1.25  0.511  J 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 1.9 U U

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.19 U U

1.54  22.1  27.2  12.3  7.58  

0.16 U U 0.14 U U 0.17 U U 0.17 U U 0.38 U U

Lab Qualifiers (LQ)

U - Compound not detected above reporting limit; quantitation limit given.

J - Estimated result detected above method detection limit but below reporting limit.

D - Reported result taken from analysis of a diluted sample.

P - Greater than 40% difference between the two GC columns.

CON - Confirmation analysis performed.

Validation Qualifiers (VQ)

U - Not detected.  The compound/analyte was analzyed for but not detected above the associated 

     reporting limit.

J - The compound/analyte was positively identified; the reported value is the estimated

     concentration of the compound/analyte detected in the sample analyzed.

UJ - The compound/analyte was analyzed for but not detected above the associated reporting limit.

FD - Field duplicate sample.

FS - Field split sample.

mg/kg - Milligrams per kilogram.

REG - Regular sample.

HMX -  Cyclotetramethylenetetranitramine.

RDX - Cyclotrimethylenetrinitramine.

PRWP-SO074

PR0239

12-Nov-10

1 - 10 Ft

REG

PRWP-SO076

PR0241

12-Nov-10

1 - 10 Ft

REG

PRWP-SO078

PR0243

12-Nov-10

1 - 10 Ft

REG

PRWP-SO077

PR0242

12-Nov-10

1 - 10 Ft

REG

PRWP-SO075

PR0240

12-Nov-10

1 - 10 Ft

REG
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1.0  Introduction 

This appendix presents results of the quality assurance/quality control (QA/QC) measures 

implemented for the sampling and analysis activities at the Plum Brook Ordnance Works 

(PBOW), Sandusky, Ohio.  The quality indicators from every aspect of the data collection were 

reviewed, and an assessment of the data with regard to project-specific objectives is presented.  

Successful execution of project-specific objectives and procedures provides strong support for 

the acceptance of the data generated as adequate for the purpose of evaluating the analytical 

results from this assessment at PBOW. 

 

Shaw Environmental, Inc. (Shaw) conducted investigative work at the Pentolite Road Red Water 

Pond (PRRWP) area in July and August of 2009.  Primary and field duplicate project samples 

collected in July and August 2009 were analyzed by Accutest Laboratories, of Orlando, Florida. 

Field splits were analyzed by Test America, Inc., Canton, Ohio.  Analysis for nitroaromatic field 

split samples was performed by Test America of Denver, Colorado. One hundred percent of the 

data analyzed were subjected to data validation following the guidelines in the EPA Contract 

Laboratory Program National Functional Guidelines for Superfund Organic Methods Data 

Review, June 2008 (EPA, 2008) and EPA Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, October 2004 (EPA, 2004), the QAPP (Shaw, 2008c), 

and specific analytical method requirements.  Data were evaluated against specific criteria to 

verify the achievement of precision, accuracy, representativeness, completeness, and 

comparability goals established to meet the project data quality objectives (DQO).  The criteria 

for blank evaluation were based on those detailed in Region III Modifications to National 

Functional Guidelines for Organic Data Review, September 1994 (EPA, 1994b) and Region III 

Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating 

Inorganics Analyses (EPA, 1993). Since these documents specify procedures for Contract 

Laboratory Program (CLP) data, they are used as guidelines only.  Method and laboratory quality 

assurance and quality control requirements supercede these guidelines, where applicable. Data 

were evaluated against specific criteria to verify the achievement of precision, accuracy, 

representativeness, completeness and comparability goals established to meet the project data 

quality objectives (DQO).  To verify that these DQOs were met, field measurements, sampling 

and handling procedures, laboratory analysis and reporting, and all nonconformances and 

discrepancies in the data were examined to determine compliance with the appropriate and 

applicable procedures defined in the SAP.  The results of this review are presented in the 

following sections, with all analytical outliers or nonconformances discussed where they 

occurred.  
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This report is divided into three subsections.  Section 2.0 discusses the field investigation and 

QC procedures used during the sampling effort.  Section 3.0 outlines the analytical program and 

the associated QC activities performed.  The final part of this document, Section 4.0, summarizes 

the data findings and their overall impact on the usability of the analytical data. 

 

2.0 Field Sampling and QC Activities 

Shaw was retained by the U. S. Army Corps of Engineers, Nashville District to conduct 

investigative and sampling activities at PBOW..  Field activities at this site included collection of 

soil, groundwater samples.  The collection of these samples and their associated QC samples are 

discussed in this section of the Data Quality Evaluation (DQE). 

 

Sixty-eight project and six field duplicate soil samples were submitted to Accutest for analysis.  

Sample shipments from the field were performed under custody and documented using standard 

Shaw Analysis Request/Chain of Custody (AR/COC) forms.  These forms provided project-

specific analytical specifications and QC instructions to the laboratory.  A formal COC transfer 

record was prepared and included with these forms to document custody during sample 

transportation, storage, and disposition by the laboratory.  Table 1 summarizes the field sample 

number, location, sample type, date of collection, lot number, and laboratory for each sample 

collected.  

 

2.1 Trip Blanks 

Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible 

to contamination by diffusion of organic compounds into the sample container. Trip blanks are 

analyzed in order to assess the potential for contamination to be introduced to an aqueous 

volatile sample during transport and handling procedures. A trip blank is a sample of analyte free 

deionized (DI) water that is prepared at the laboratory, shipped to the field with sample 

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis. 

A trip blank is then analyzed for volatile organics using the same sample preparation and 

analysis procedures used for the actual field samples.  

 

Only soil samples were collected and analyzed for nitroaromatics for the PRRWP area. No trip 

blanks were required.  
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2.2  Equipment Rinsates 

Equipment rinsates are used to assess the effectiveness of the decontamination procedures used 

by the sampling team on reusable sampling equipment.  No sample qualification was required 

due to associated equipment rinsates. 

 

2.3  Field Duplicates 

Field duplicate samples are collected and submitted to the laboratory for analysis along with their 

corresponding original sample.  The data generated from the analysis of field duplicate samples 

are used to evaluate the precision of the sample collection and analysis procedures.  It is difficult 

to collect and analyze sediment samples in duplicate due to the heterogeneous nature of 

sediment.  High relative percent difference (RPD) between an original sample and its field 

duplicate may indicate a difference in sample matrix or sample collection rather than true 

problems with precision of sample analysis.  Also, when estimated “J” or nondetected “U” 

results are reported, there is a potential for increased variability between the primary and 

duplicate sample results 

 

Field duplicate samples were collected at a frequency of one for every ten samples (10 percent).  

Six field duplicate samples were collected during this sampling event.  Table 2 compares the 

parent sample and field duplicate results. In addition, if a constituent is detected in either the 

parent sample or the field duplicate but not detected in the QC partner, the detected result is 

presented along with the non-detect. For cases where the result is detected in the parent sample 

or field duplicate but not in the QC partner, an RPD is not calculated. Sample sets with no 

detections are not presented in the table.  In cases where duplicates were performed and one 

result is less than the reporting limit, but greater than the method detection limit, the RPD is 

reported, but is of limited value.  Only samples with detections in both the regular and the 

duplicate were qualified for high RPDs. 

 

The acceptance criterion of 30 percent RPD for waters and 50 percent RPD for soils was used to 

evaluate these sample results. The data compared well when detected concentrations were 

greater than the reporting limit.  RPD is calculated by using the following formula: 

 

 

where: 

 

100
2/)(

x
BA

BA
RPD
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RPD  =  relative percent difference 

A   =  original result 

B   =  field duplicate result. 

 

2.4  Field Split Samples 

Split samples were collected in conjunction with field duplicate samples and sent to Test 

America Laboratories, Inc. of North Canton.  The split samples were submitted to the laboratory 

for the same analysis as their corresponding field duplicates and original field samples. The split 

samples are used to determine if data results are reproducible when analyzed by two different 

laboratories.  Results are also evaluated to determine if a contracted laboratory’s preparation and 

analysis procedures are in control and meet the approved method criteria.   

 

Field split samples were collected at a frequency of approximately one for every ten regular 

samples.  Six splits were collected during this sampling event. 

 

Table 2 compares the original and field split results and shows the RPDs calculated for those 

detected compounds.  Compounds not presented in the table were not detected in either the 

original or field split samples.  Samples with no detections are not presented in the table.  

Samples were not qualified because of sample RPDs.  

 

3.0 Analytical Program and QC Activities 

The project QA/QC program described in the SAP was followed for the collection and laboratory 

analysis of samples.  Each of the analytical methods used require that method-specific QA/QC 

protocols be followed during sample analysis.  These protocols are a critical part of the methods 

employed and were followed by the laboratory during sample analysis.  Specific measures 

included detailed record keeping procedures, instrument calibrations, and analysis of method 

blanks, blank spikes, MS/MSD, surrogates, and internal standards.  The following SW-846 and   

USEPA methods were used to analyze PBOW samples:  

 

Analysis Method 

Nitroaromatics SW-846 8330 

 

The validator used the QA/QC criteria defined in the SAP, laboratory-derived acceptance 

criteria, and analytical method criteria to qualify data.  Any qualifiers added to these data by the 

data validator are included in the data summary report. 
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3.1  Laboratory QA/QC Procedures 

The following sections discuss specific QA/QC protocols required and performed by the 

laboratory during this investigation. 

 

3.1.1  Calibration 

The calibration of instruments is required to ensure that the instruments are operating properly.  

Calibration is achieved when instrument response can be related to the concentration of an 

analyte.  All instrument calibration criteria were met. No sample qualification required.  

 

3.1.2  Method/Calibration Blanks 

Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and 

water) basis.  Method blanks are carried step-wise through the same analytical procedure as their 

associated field samples including the addition of solvents, surrogate and standard spikes, and 

reagents as required in the analysis process.  The purpose of a method blank is to identify any 

contaminants that may be introduced to the sample as a result of the analytical process.  The data 

validator evaluated all blank data associated with each sample. Associated method blanks were 

all non-detect. No sample qualification required.  

 

3.1.3 Surrogate Recoveries 

Surrogate standards are defined as non-target compounds added to standards, blanks, and 

samples prior to extraction or purging. They are used in organic analyses to monitor the percent 

recovery efficiencies of the sample preparation and analytical procedures.  

 

The following samples were qualified due to surrogate recoveries outside of QC limits: 

 

SDG Number Samples Affected Surrogate 
Validation 

Qualifier 

F66924 PR011 1-Chloro-3-nitrobenzene J 

F69700 PR00513, PR00514, PR00515 1-Chloro-3-nitrobenzene  J 

 

 

3.1.4  Matrix Spikes and Laboratory Control Spikes  

Two types of spikes were performed for all analyses: matrix spikes (MS) and laboratory control 

samples (LCS).  MS compounds are spiked into an aliquot of a field sample.  LCS compounds 

are spiked into a blank matrix.  The spiked compounds are representative compounds that are 

quantified during performance of the method.  Recovery of the spiked compound is used as an 

assessment of analytical accuracy for the sample matrix analyzed.  These results are useful in 
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distinguishing sample matrix interferences from analysis interferences through a comparison of 

MS and LCS recovery data.  Often, spikes are performed in duplicate as a matrix spike duplicate 

(MSD) or LCS duplicate.  In this manner, the precision of the assessment can be quantified as 

the RPD of the original and duplicate spike.  

 

Matrix spikes were assigned at a frequency of at least 1 for every 20 field samples collected.  

Ten MS/MSD pairs were assigned to samples. Additional sample volume was provided to the 

laboratory for the MS/MSD analyses.  This sampling frequency meets the collection criteria for 

this program as specified in the SAP.  In addition to the overall collection frequency, the 

analytical method requires that the laboratory analyze 1 set of spikes per analytical batch.  To 

comply with this method requirement, the laboratory may analyze additional MS/MSD pairs.  

The validator evaluated all batch QC.   The laboratory's statistically determined target acceptance 

limits were used to assess the spike recovery and RPD.   

 

The following MS/MSD recoveries are outside of established QC criteria: 

 

SDG 

Number 
Samples Affected Analytes(s) 

Validation 

Qualifier 

F66987 PR0031 
2-amino-4,6-Dinitrotoluene,                               

4-Amino-2,6-Dinitrotoluene 
UJ 

F67482 PR0065 2,4-Dinitrotoluene*, 2,6-Dinitrotoluene* J 

F69034 PR-00507 2,4-Dinitrotoluene J 

*Analytes were qualified for %RPD outside QC limits for the MS/MSD analysis. 

 

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD 

results except the LCS is not performed on an actual field sample matrix.  The LCS is prepared 

for each analytical batch and for each parameter and matrix analyzed. All LCS recoveries met 

QC criteria.   

 

3.1.5  Laboratory Duplicate Sample Analysis 

Laboratory Duplicate determinations are used to demonstrate acceptable method precision by the 

laboratory at the time of analysis.  Duplicate Sample analyses are also performed to generate data 

in order to determine the long-term precision of the analytical method on various matrices. 

Laboratory duplicates are not required for nitoraromatic analysis. No qualification of data 

required.  
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3.1.6  Column Agreement 

For high performance liquid chromatography (HPLC) analyses, sample results are confirmed 

using two dissimilar columns.  In order for an analyte to be reported, it must be detected on both 

columns.  Results differing by greater than 40 percent are qualified estimated, "J".   

 

All detections were in agreement with the exception of the following: 

 

SDG Number Samples Affected Analyte(s) 
Validation 

Qualifier 

A9G250125 PR0003 

1,3,5-Trinitrobenzene,                      

4-amino-2,6-Dinitrotoluene,            

4-Nitrotoluene 

J 

A9G3101186 PR-0047 
2-amino-4,6-Dinitrotoluene,            

4-Nitrotoluene 
J 

A9H210260 PR0067 2,6-Dintrotololuene J 

 

 

3.2  Reporting Limits 

Limits have been established to describe project sensitivity requirements.  Each laboratory is 

required to demonstrate method performance through method detection limit (MDL) studies for 

every method employed.  These studies are required to be laboratory-specific so that individual 

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are 

factored into the performance study.  MDLs are established using controlled matrices (i.e., DI 

water).  Practical quantitation limits (PQL) or method quantitation limits (MQL), used for this 

project are those statistically determined by the laboratories.  The analytical program executed 

for this project required the use of SW-846 methods, which specify the procedure for calculating 

the MDLs.  The PQL/MQL calculation adjusts the limit by a predetermined mathematical factor 

for the analysis of actual environmental sample matrices (i.e. soil, groundwater, etc.).  Method 

reporting limits (MRL) are based on the project action or decision levels. 

 

These limits are generally defined as follows: 

 

 MDL. The minimum concentration of an analyte that can be measured and reported with 99 

percent confidence that the concentration is greater than zero. 

 

 MQL/PQL.  The lowest level that can be reliably achieved within specified limits of 

precision and accuracy during routine laboratory operating conditions.  It is set at the lowest 

standard used for the calibration curve. 
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 MRL.  A threshold value below which the laboratory reports a result as non-detected. 

Ideally, the MRL will be established anywhere between the MDL and 1/2 the project action 

levels. 

 

  

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground.  The MDL is determined in accordance with the procedures in 40 CFR Part 136.  If 

project action levels are near or below the MDL, it is unlikely the sensitivity of the method will 

be achievable.  A compromise must be reached.  The PQL/MQL is the lower limit at which a 

measurement becomes meaningful.  This measurement (the PQL or the RL) is generally a 

multiple of three to five times the MDL.  

 

Most samples were handled and analyzed as expected without significant changes to the 

anticipated project MQLs.  Thirteen samples had elevated MQLs due to dilutions.   

 

3.3  Holding Times/Preservation 

All laboratory results submitted for this investigation have been reviewed with respect to 

laboratory adherence to extraction and analysis holding times. All hold times and preservation 

requirements were met. No qualification required.   
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4.0  Data Evaluation and Usability 

The analytical data review process identified a few analytical nonconformance issues that were 

noted during this analytical program.  These anomalies have been discussed in the previous 

sections of this appendix. Table 3 summarizes all compounds requiring qualifier application due 

to anomalies discovered during data validation.  Table 4 defines the reason codes for 

qualification and Table 5 defines the data validation qualifiers. 

 

The following definitions are used for defining precision, accuracy, representativeness, 

completeness, and comparability as they have been applied to this evaluation. 

 

Precision.  Precision is a measurement of mutual agreement among individual measurements 

of the same property, usually under prescribed similar conditions.  Precision data were obtained 

through the analysis and evaluation of duplicate QA samples.  Accuracy was determined through 

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS 

samples.   

 

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent 

recovery.  These QA samples were collected and/or analyzed at the frequency established in the 

SAP, verifying the completeness element of the DQOs along with the evaluation of holding 

times and reporting limits.  Percent recovery is calculated as follows: 

Where:  

 X = the lab determined concentration of a spiked sample 

 S = the sample native concentration prior to spike 

 T = the true concentration of the spike 

 

Relative Percent Difference is calculated as follows: 

 

Where: 

100*covRe
T

sx
eryPercent

100*

2

21

21
Re

DD

DD
DifferencePercentlative
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 D1 and D2 = the results of duplicate measurements 

 

Representativeness.  Representativeness is a qualitative parameter that expresses the degree 

to which sample data actually represent the matrix and site conditions.  For example, in 

conducting ground water monitoring, representativeness requires proper location of wells and the 

collection of samples under consistent, documented procedures.  Wells are located based upon 

the results of the hydrological study in progress and are designed to provide maximum coverage 

of the flow conditions.  Requirements and procedures for sample collection and handling are 

designed to maximize sample representativeness.  Representativeness also can be monitored by 

reviewing field documentation and by performing field audits.   

 

The samples were collected using Shaw SOPs and were fully documented through the use of 

standard Shaw field forms.  Samples are representative of the matrix and site sampled. 

 

Completeness.  Completeness is a measure of the amount of valid data that are obtained 

during a sampling event as compared to the amount of data planned to be collected under 

optimum conditions.  Some data for this project were qualified as estimated in the validation 

process because of the outliers noted in the MS recoveries, duplicate results for certain elements, 

and various other calibration and column confirmation percent difference results.  Completeness 

is calculated as follows: 

Where: 

 Dr = the number of data points for which valid results are reported 

 Dc = the number of valid samples/data points that are collected and reach the laboratory 

for analysis. 

 

During this task, 68 regular project samples were collected resulting in approximately 952 

targeted analytical records. No results were rejected.  Using the above calculation, 100% 

completeness was achieved for the task. 

 

Comparability.  Comparability is a qualitative parameter expressing the confidence with which 

one data set can be compared with another.  Comparability ensures that results for the sampling 

event can be compared with data from other past and/or future sampling programs.  Compar-

ability for this sampling event was achieved through the use of established and recognized 

100% X
D

D
ssCompletene

c

r
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techniques and accepted standard EPA methods.  All samples collected and analyzed were 

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria 

for the purpose of achieving comparability goals within the data set. 

 

4.1  Statement of Data Usability 

The overall results of the analyses, as discussed in this evaluation, suggest that representative 

samples were collected and analyzed, and the results are indicative of the media analyzed, with 

the exception of the few anomalies noted.  The data do reflect expected site conditions and are 

usable for their intended purpose.  

 

Tables 1 through 5 summarize the analytical program and the results for the data validation effort 

for all samples collected by Shaw at PBOW. 

 

 



Table 1

Sample Cross-reference

Former Plum Brook Ordnance Works

Sandusky, Ohio

Sample Sample Sample Sample Sample Sample Delivery

Type Location Number Date Purpose Group

SB PR-00502 PR0050 08/18/2009 REG F67482

SB PR-00503 PR0051 08/18/2009 REG F67482

SB PR-00504 PR0052 08/18/2009 REG F67482

SB PR-00505 PR0053 08/18/2009 REG F67482

SB PR-00505 PR0054 08/18/2009 FD F67482

SB PR-00505 PR0055 08/18/2009 FS A9H210260

SB PR-00506 PR0056 08/18/2009 REG F67482

SB PR-10040 PR0068 08/19/2009 REG F67482

SB PR-10132 PR0060 08/19/2009 REG F67482

SB PR-10133 PR0061 08/19/2009 REG F67482

SB PR-10134 PR0062 08/19/2009 REG F67482

SB PR-10135 PR0063 08/19/2009 REG F67482

SB PR-10136 PR0072 08/19/2009 REG F67482

SB PR-10138 PR0057 08/19/2009 REG F67482

SB PR-10139 PR0058 08/19/2009 REG F67482

SB PR-10140 PR0059 08/19/2009 REG F67482

SB PR-10178A PR0073 08/19/2009 REG F67482

SB PR-10179 PR0070 08/19/2009 REG F67482

SB PR-10180 PR0071 08/19/2009 REG F67482

SB PR-10181 PR0064 08/19/2009 REG F67482

SB PR-10183 PR0065 08/19/2009 REG F67482

SB PR-10183 PR0066 08/19/2009 FD F67482

SB PR-10183 PR0067 08/19/2009 FS A9H210260

SO PR-00507 PR-00507 10/21/2009 REG F69034

SO PR-00508 PR-00508 10/21/2009 REG F69034

SO PR-00509 PR-00509 10/21/2009 REG F69034

SO PR-00510 PR-00510 10/21/2009 REG F69034

SO PR-00511 PR-00511 10/21/2009 REG F69034

SO PR-00512 PR-00512 10/21/2009 REG F69034

SO PR-00513 PR-00513 11/19/2009 REG F69700

SO PR-00514 PR-00514 11/19/2009 REG F69700

SO PR-00515 PR-00515 11/19/2009 REG F69700

SO PR-00516 PR-00516 11/19/2009 REG F69700

SO PR-10035 PR0025 07/24/2009 REG F66987

SO PR-10036 PR0028 07/24/2009 REG F66987

SO PR-10037 PR0030 07/24/2009 REG F66987

SO PR-10060 PR0017 07/24/2009 REG F66987

SO PR-10125 PR0026 07/24/2009 REG F66987

SO PR-10126 PR0027 07/23/2009 REG F66987

SO PR-10127 PR0029 07/24/2009 REG F66987

SO PR-10128 PR0031 07/24/2009 REG F66987

SO PR-10128 PR0032 07/24/2009 FD F66987

SO PR-10128 PR0033 07/24/2009 FS A9G290123

SO PR-10158 PR0018 07/24/2009 REG F66987

SO PR-10158 PR0034 07/24/2009 FD F66987

SO PR-10158 PR0035 07/24/2009 FS A9G290123

SO PR-10159 PR0019 07/24/2009 REG F66987

SO PR-10160 PR0020 07/24/2009 REG F66987

SO PR-10161 PR0021 07/24/2009 REG F66987



Table 1

Sample Cross-reference

Former Plum Brook Ordnance Works

Sandusky, Ohio

Sample Sample Sample Sample Sample Sample Delivery

Type Location Number Date Purpose Group

SO PR-10162 PR0022 07/24/2009 REG F66987

SO PR-10163 PR0023 07/24/2009 REG F66987

SO PR-10164 PR0024 07/24/2009 REG F66987

SO PR-10149 PR0016 07/22/2009 REG F66924

SO PR-10174 PR0004 07/23/2009 REG F66924

SO PR-10175 PR0005 07/23/2009 REG F66924

SO PR-10176 PR0006 07/23/2009 REG F66924

SO PR-10184 PR0007 07/23/2009 REG F66924

SO PR-477 PR0011 07/22/2009 REG F66924

SO PR-478 PR0010 07/22/2009 REG F66924

SO PR-479 PR0008 07/22/2009 REG F66924

SO PR-480 PR0001 07/22/2009 REG F66924

SO PR-480 PR0002 07/22/2009 FD F66924

SO PR-480 PR0003 07/22/2009 FS A9G250125

SO PR-481 PR0009 07/22/2009 REG F66924

SO PR-482 PR0012 07/22/2009 REG F66924

SO PR-486 PR0013 07/23/2009 REG F66924

SO PR-487 PR0014 07/23/2009 REG F66924

SO PR-488 PR0015 07/23/2009 REG F66924

SO PR-492 PR0036 07/24/2009 REG F67052

SO PR-493 PR0037 07/24/2009 REG F67052

SO PR-494 PR0040 07/27/2009 REG F67052

SO PR-495 PR0041 07/27/2009 REG F67052

SO PR-496 PR0042 07/27/2009 REG F67052

SO PR-497 PR0043 07/27/2009 REG F67052

SO PR-498 PR0044 07/27/2009 REG F67052

SO PR-499 PR-0047 07/27/2009 FS A9G310186

SO PR-499 PR0045 07/27/2009 REG F67052

SO PR-499 PR0046 07/27/2009 FD F67052

SO PR-500 PR0038 07/24/2009 REG F67052

SO PR-501 PR0039 07/24/2009 REG F67052

SW PRRW-001 PRRW-001 05/27/2009 REG F65523



Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations

Former Plum Brook Ordnance Works 

Sandusky, Ohio

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Sample Depth; REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Amino-2,6-dinitrotoluene, 4- N mg/kg 0.321 ND U ND U  -  - 

Amino-4,6-dinitrotoluene, 2- N mg/kg 0.25 0.413 ND U 49.17  - 

Dinitrobenzene, 1,3- N mg/kg 0.0797 J 0.995 J ND U 170.34  - 

Dinitrotoluene, 2,4- N mg/kg 1.01 J 6.75 J ND U 147.94  - 

Dinitrotoluene, 2,6- N mg/kg 0.106 J 1.12 J ND U 165.42  - 

Trinitrobenzene, 1,3,5- N mg/kg 0.115 J 1.53 J ND U 172.04  - 

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Sample Depth; REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Amino-2,6-dinitrotoluene, 4- N mg/kg 0.0584 J ND U ND U  -  - 

Amino-4,6-dinitrotoluene, 2- N mg/kg ND U 0.182 ND U  -  - 

Dinitrobenzene, 1,3- N mg/kg 0.0949 J 2.54 J 1.2 185.59 170.68

Dinitrotoluene, 2,4- N mg/kg 0.491 J 10.6 J 8 182.29 176.87

Dinitrotoluene, 2,6- N mg/kg 0.124 J 1.56 J 0.79 J 170.55 145.73

Trinitrobenzene, 1,3,5- N mg/kg 0.161 J 4.39 J 3 185.85 179.63

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Sample Depth; REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Trinitrobenzene, 1,3,5- N mg/kg 0.0433 J 0.0583 J ND U 29.53  - 

PR-00505

PR0054

18-Aug-09

0 - 10 Ft

FD

PR-00505

PR0053

18-Aug-09

0 - 10 Ft

REG

PR-00505

PR0055

18-Aug-09

0 - 10 Ft

FS

PR-10183

PR0067

19-Aug-09

0 - 10 Ft

FSFD

PR-10183

PR0065

19-Aug-09

0 - 10 Ft

REG

PR-10183

PR0066

19-Aug-09

0 - 10 Ft

FD

PR-10158

PR0018

24-Jul-09

0 - 0 Ft

REG

PR-10158

PR0034

24-Jul-09

0 - 0 Ft

PR-10158

PR0035

24-Jul-09

0 - 0 Ft

FS



Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations

Former Plum Brook Ordnance Works 

Sandusky, Ohio

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Sample Depth; REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Amino-2,6-dinitrotoluene, 4- N mg/kg ND U ND U 0.32 J  -  - 

Amino-4,6-dinitrotoluene, 2- N mg/kg 0.185 0.203 ND U 9.28  - 

Dinitrobenzene, 1,3- N mg/kg 4.47 4.55 4.8 1.77 7.12

Dinitrotoluene, 2,4- N mg/kg 8.82 9.79 10 10.42 12.54

Dinitrotoluene, 2,6- N mg/kg ND U ND U 1  -  - 

Nitrotoluene, 4- N mg/kg ND U ND U 0.34 J  -  - 

Trinitrobenzene, 1,3,5- N mg/kg 12.4 13.7 14 9.96 12.12

Trinitrotoluene, 2,4,6- N mg/kg 0.0608 J ND U ND U  -  - 

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Sample Depth; REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Amino-2,6-dinitrotoluene, 4- N mg/kg ND U ND U 0.24  -  - 

Amino-4,6-dinitrotoluene, 2- N mg/kg ND U ND U 0.26 J  -  - 

Dinitrobenzene, 1,3- N mg/kg 4.27 3.29 5.5 25.93 25.18

Dinitrotoluene, 2,4- N mg/kg 11.1 8.6 17 25.38 41.99

Dinitrotoluene, 2,6- N mg/kg ND U ND U 1.3  -  - 

Nitrotoluene, 4- N mg/kg ND U ND U 0.45 J  -  - 

Trinitrobenzene, 1,3,5- N mg/kg 14.5 11 18 27.45 21.54

PR-480

PR0002

22-Jul-09

0 - 0 Ft

FD

PR-480

PR0001

22-Jul-09

0 - 0 Ft

REG

PR-480

PR0003

22-Jul-09

0 - 0 Ft

FS

PR-499

PR0045

27-Jul-09

0 - 0 Ft

REG

PR-499

PR-0047

27-Jul-09

0 - 0 Ft

FS

PR-499

PR0046

27-Jul-09

0 - 0 Ft

FD



Table 3

Summary of Data Validation Reason Codes

Former Plum Brook Ordnance Works

Sandusky, Ohio

Reason Code Description

01 Sample received outside of 4+/-2 degrees Celsius

01A Improper sample preservation

02 Holding Time Exceeded

02A Extraction

02B Analysis

03 Instrument Performance -  Outside Criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria

03D retention time windows

03E Resolution

04 Initial Calibration results outside specified criteria

04A Compound mean RRF<0.05

04B Compound %RSD>30

04C Correlation Coefficient<0.995

05 Continuing Calibration results outside specified criteria

05A Compound mean RRF<0.05

05B Compound %D>25

06 Result qualified as a result of the 5x/10x blank correction

06A Method or Preparation Blank

06B ICB or CCB

06C ER

06D TB

06E FB

07 Surrogate Recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)

08B %RPD outside acceptance criteria (precision)

09 Post Digestion Spike outside criteria (GFAA)

10 Internal Standards outside specified control limits

10A Recovery

10B Retention Time

11 Laboratory Control Sample recoveries outside specified control limits

11A Recovery

11B %RPD (if run in duplicate)

12 Interference Check Standard

13 Serial Dilution

14 Tentatively Identified Compounds

15 Quantitation

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria exceeded

18 Percent difference between original and second column > 25%

19 Professional judgement was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24 Reported result and/or lab qualifier revised  to reflect validation findings

999 See hard copy for details.



Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification

Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4

A9G250125 PR0003 EXPLOSIVES 1,3,5-Trinitrobenzene R 16

A9G250125 PR0003 EXPLOSIVES 2,4-Dinitrotoluene R 16

A9G250125 PR0003 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 18

A9G250125 PR0003 EXPLOSIVES 4-Nitrotoluene J 18

A9G310186 PR-0047 EXPLOSIVES 1,3,5-Trinitrobenzene R 16

A9G310186 PR-0047 EXPLOSIVES 2,4-Dinitrotoluene R 16

A9G310186 PR-0047 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 18

A9G310186 PR-0047 EXPLOSIVES 4-Nitrotoluene J 18

A9H210260 PR0067 EXPLOSIVES 2,6-Dinitrotoluene J 18

F65523 PRRW-001 METALS Barium J 15

F65523 PRRW-001 METALS Cadmium J 15

F65523 PRRW-001 METALS Potassium J 15

F65523 PRRW-001 METALS Vanadium J 15

F66924 PR0001 EXPLOSIVES 2,4,6-Trinitrotoluene J 15

F66924 PR0006 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F66924 PR0008 EXPLOSIVES 1,3-Dinitrobenzene J 15

F66924 PR0011 EXPLOSIVES 1,3,5-Trinitrobenzene J 07A

F66924 PR0011 EXPLOSIVES 1,3-Dinitrobenzene J 07A

F66924 PR0011 EXPLOSIVES 2,4,6-Trinitrotoluene J 07A 15

F66924 PR0011 EXPLOSIVES 2,4-Dinitrotoluene J 07A

F66924 PR0011 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 07A

F66924 PR0013 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 15

F66924 PR0015 EXPLOSIVES 1,3-Dinitrobenzene J 15

F66924 PR0015 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F66924 PR0016 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 15

F66987 PR0017 EXPLOSIVES 2,4-Dinitrotoluene J 15

F66987 PR0018 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F66987 PR0021 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F66987 PR0023 EXPLOSIVES 2,4-Dinitrotoluene J 15

F66987 PR0023 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F66987 PR0024 EXPLOSIVES 2,4,6-Trinitrotoluene J 15

F66987 PR0027 EXPLOSIVES 2,4-Dinitrotoluene J 15

F66987 PR0029 EXPLOSIVES 2,4-Dinitrotoluene J 15

F66987 PR0029 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F66987 PR0030 EXPLOSIVES p-Nitrotoluene J 15

F66987 PR0031 EXPLOSIVES 2-amino-4,6-Dinitrotoluene UJ 08A

F66987 PR0031 EXPLOSIVES 4-amino-2,6-Dinitrotoluene UJ 08A

F66987 PR0034 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F67052 PR0036 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 15

F67052 PR0042 EXPLOSIVES 2,6-Dinitrotoluene J 15

F67052 PR0044 EXPLOSIVES 1,3-Dinitrobenzene J 15

F67052 PR0044 EXPLOSIVES 2,4-Dinitrotoluene J 15

F67482 PR0050 EXPLOSIVES 1,3-Dinitrobenzene J 15

F67482 PR0050 EXPLOSIVES 2,4,6-Trinitrotoluene J 15

F67482 PR0050 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 15

F67482 PR0053 EXPLOSIVES 1,3,5-Trinitrobenzene J 15 17

F67482 PR0053 EXPLOSIVES 1,3-Dinitrobenzene J 15 17

F67482 PR0053 EXPLOSIVES 2,4-Dinitrotoluene J 17

F67482 PR0053 EXPLOSIVES 2,6-Dinitrotoluene J 15 17

F67482 PR0054 EXPLOSIVES 1,3,5-Trinitrobenzene J 17

Reason Codes



Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification

Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F67482 PR0054 EXPLOSIVES 1,3-Dinitrobenzene J 17

F67482 PR0054 EXPLOSIVES 2,4-Dinitrotoluene J 17

F67482 PR0054 EXPLOSIVES 2,6-Dinitrotoluene J 17

F67482 PR0056 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F67482 PR0056 EXPLOSIVES 1,3-Dinitrobenzene J 15

F67482 PR0056 EXPLOSIVES 2-amino-4,6-Dinitrotoluene J 15

F67482 PR0056 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F67482 PR0065 EXPLOSIVES 1,3,5-Trinitrobenzene J 17

F67482 PR0065 EXPLOSIVES 1,3-Dinitrobenzene J 15 17

F67482 PR0065 EXPLOSIVES 2,4-Dinitrotoluene J 08B 17

F67482 PR0065 EXPLOSIVES 2,6-Dinitrotoluene J 08B 15 17

F67482 PR0065 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F67482 PR0066 EXPLOSIVES 1,3,5-Trinitrobenzene J 17

F67482 PR0066 EXPLOSIVES 1,3-Dinitrobenzene J 17

F67482 PR0066 EXPLOSIVES 2,4-Dinitrotoluene J 17

F67482 PR0066 EXPLOSIVES 2,6-Dinitrotoluene J 17

F67482 PR0068 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F67482 PR0072 EXPLOSIVES 1,3,5-Trinitrobenzene J 15

F67482 PR0072 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F67482 PR0073 EXPLOSIVES 2,4,6-Trinitrotoluene J 15

F67482 PR0073 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15

F69034 PR-00507 EXPLOSIVES 2,4-Dinitrotoluene J 08A

F69034 PR-00511 EXPLOSIVES 2,4,6-Trinitrotoluene J 15

F69700 PR-00513 EXPLOSIVES 1,3,5-Trinitrobenzene J 07A

F69700 PR-00513 EXPLOSIVES 1,3-Dinitrobenzene J 07A

F69700 PR-00513 EXPLOSIVES 2,4-Dinitrotoluene J 07A

F69700 PR-00514 EXPLOSIVES 1,3,5-Trinitrobenzene J 07A

F69700 PR-00514 EXPLOSIVES 1,3-Dinitrobenzene J 07A

F69700 PR-00514 EXPLOSIVES 2,4-Dinitrotoluene J 07A

F69700 PR-00515 EXPLOSIVES 1,3,5-Trinitrobenzene J 07A

F69700 PR-00515 EXPLOSIVES 1,3-Dinitrobenzene J 07A

F69700 PR-00515 EXPLOSIVES 2,4-Dinitrotoluene J 07A

F69700 PR-00515 EXPLOSIVES RDX J 07A



Table 5

Laboratory and Validation Qualifier Definitions

Former Plum Brook Ordnance Works

Sandusky, Ohio 

Qualifier Definition

Laboratory

 B (metals) The analyte was detected; the concentration is below the reporting limit.

B (organics) Indicates analyte is found in associated method blank.

J (metals) The compound was detected in the blank.

J (organics) The compound was positively identified; the reported value is below the reporting limit.

U Not detected.  The compound was analyzed for, but not detected above the associated reporting limit.

E Indicates that the result is above the maximum calibration range.

N Indicates presumptive evidence of a compound.

P RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

COL RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

Validation

B The compound/analyte was detected in a lab or field blank.

J The compound/analyte was positively identified; the reported value is an estimated concentration.

U Not detected.  The compound/analyte was analyzed for, but not detected above the associated reporting limit.

UJ The analyte is not detected; the result is an estimated value.

R Analyte is rejected.
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1.0  Introduction 

This appendix presents results of the quality assurance/quality control (QA/QC) measures 

implemented for the sampling and analysis activities at the Plum Brook Ordnance Works 

(PBOW), Sandusky, Ohio.  The quality indicators from every aspect of the data collection were 

reviewed, and an assessment of the data with regard to project-specific objectives is presented.  

Successful execution of project-specific objectives and procedures provides strong support for 

the acceptance of the data generated as adequate for the purpose of evaluating the analytical 

results from this assessment at PBOW. 

 

Shaw Environmental, Inc. (Shaw) conducted investigative work at the Pentolite Road Red Water 

Pond (PRRWP) area in November 2010.  Primary and field duplicate project samples collected 

in November 2010 were analyzed by Accutest Laboratories, of Orlando, Florida. Field splits 

were analyzed by Test America, Inc., Canton, Ohio.  Analysis for nitroaromatic field split 

samples was performed by Test America of Denver, Colorado. One hundred percent of the data 

analyzed were subjected to data validation following the guidelines in the EPA Contract 

Laboratory Program National Functional Guidelines for Superfund Organic Methods Data 

Review, June 2008 (EPA, 2008) and EPA Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, October 2004 (EPA, 2004), the QAPP (Shaw, 2008c), 

and specific analytical method requirements.  Data were evaluated against specific criteria to 

verify the achievement of precision, accuracy, representativeness, completeness, and 

comparability goals established to meet the project data quality objectives (DQO).  The criteria 

for blank evaluation were based on those detailed in Region III Modifications to National 

Functional Guidelines for Organic Data Review, September 1994 (EPA, 1994b) and Region III 

Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating 

Inorganics Analyses (EPA, 1993). Since these documents specify procedures for Contract 

Laboratory Program (CLP) data, they are used as guidelines only.  Method and laboratory quality 

assurance and quality control requirements supercede these guidelines, where applicable. Data 

were evaluated against specific criteria to verify the achievement of precision, accuracy, 

representativeness, completeness and comparability goals established to meet the project data 

quality objectives (DQO).  To verify that these DQOs were met, field measurements, sampling 

and handling procedures, laboratory analysis and reporting, and all nonconformances and 

discrepancies in the data were examined to determine compliance with the appropriate and 

applicable procedures defined in the SAP.  The results of this review are presented in the 

following sections, with all analytical outliers or nonconformances discussed where they 

occurred.  
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This report is divided into three subsections.  Section 2.0 discusses the field investigation and 

QC procedures used during the sampling effort.  Section 3.0 outlines the analytical program and 

the associated QC activities performed.  The final part of this document, Section 4.0, summarizes 

the data findings and their overall impact on the usability of the analytical data. 

 

2.0 Field Sampling and QC Activities 

Shaw was retained by the U. S. Army Corps of Engineers, Nashville District to conduct 

investigative and sampling activities at PBOW.  Field activities at this site included collection of 

soil, groundwater samples.  The collection of these samples and their associated QC samples are 

discussed in this section of the Data Quality Evaluation (DQE). 

 

Thirty-five project and three field duplicate soil samples were submitted to Accutest for analysis.  

Sample shipments from the field were performed under custody and documented using standard 

Shaw Analysis Request/Chain of Custody (AR/COC) forms.  These forms provided project-

specific analytical specifications and QC instructions to the laboratory.  A formal COC transfer 

record was prepared and included with these forms to document custody during sample 

transportation, storage, and disposition by the laboratory.  Table 1 summarizes the field sample 

number, location, sample type, date of collection, lot number, and laboratory for each sample 

collected.  

 

2.1 Trip Blanks 

Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible 

to contamination by diffusion of organic compounds into the sample container. Trip blanks are 

analyzed in order to assess the potential for contamination to be introduced to an aqueous 

volatile sample during transport and handling procedures. A trip blank is a sample of analyte free 

deionized (DI) water that is prepared at the laboratory, shipped to the field with sample 

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis. 

A trip blank is then analyzed for volatile organics using the same sample preparation and 

analysis procedures used for the actual field samples.  

 

Only soil samples were collected and analyzed for nitroaromatics for the PRRWP area. No trip 

blanks were required.  
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2.2  Equipment Rinsates 

Equipment rinsates are used to assess the effectiveness of the decontamination procedures used 

by the sampling team on reusable sampling equipment.  No sample qualification was required 

due to associated equipment rinsates. 

 

2.3  Field Duplicates 

Field duplicate samples are collected and submitted to the laboratory for analysis along with their 

corresponding original sample.  The data generated from the analysis of field duplicate samples 

are used to evaluate the precision of the sample collection and analysis procedures.  It is difficult 

to collect and analyze sediment samples in duplicate due to the heterogeneous nature of 

sediment.  High relative percent difference (RPD) between an original sample and its field 

duplicate may indicate a difference in sample matrix or sample collection rather than true 

problems with precision of sample analysis.  Also, when estimated “J” or nondetected “U” 

results are reported, there is a potential for increased variability between the primary and 

duplicate sample results 

 

Field duplicate samples were collected at a frequency of one for every ten samples (10 percent).  

Three field duplicate samples were collected during this sampling event.  Table 2 compares the 

parent sample and field duplicate results. In addition, if a constituent is detected in either the 

parent sample or the field duplicates but not detected in the QC partner, the detected result is 

presented along with the non-detect. For cases where the result is detected in the parent sample 

or field duplicate but not in the QC partner, an RPD is not calculated. Sample sets with no 

detections are not presented in the table.  In cases where duplicates were performed and one 

result is less than the reporting limit, but greater than the method detection limit, the RPD is 

reported, but is of limited value.  Only samples with detections in both the regular and the 

duplicate were qualified for high RPDs. 

 

The acceptance criterion of 30 percent RPD for waters and 50 percent RPD for soils was used to 

evaluate these sample results. The data compared well when detected concentrations were 

greater than the reporting limit.  RPD is calculated by using the following formula: 

 

 

where: 

 

100
2/)(

x
BA

BA
RPD
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RPD  =  relative percent difference 

A   =  original result 

B   =  field duplicate result. 

 

2.4  Field Split Samples 

Split samples were collected in conjunction with field duplicate samples and sent to Test 

America Laboratories, Inc. of North Canton.  The split samples were submitted to the laboratory 

for the same analysis as their corresponding field duplicates and original field samples. The split 

samples are used to determine if data results are reproducible when analyzed by two different 

laboratories.  Results are also evaluated to determine if a contracted laboratory’s preparation and 

analysis procedures are in control and meet the approved method criteria.   

 

Field split samples were collected at a frequency of approximately one for every ten regular 

samples.  Three splits were collected during this sampling event. 

 

Table 2 compares the original and field split results and shows the RPDs calculated for those 

detected compounds.  Compounds not presented in the table were not detected in either the 

original or field split samples.  Samples with no detections are not presented in the table.  

Samples were not qualified because of sample RPDs.  

 

3.0 Analytical Program and QC Activities 

The project QA/QC program described in the SAP was followed for the collection and laboratory 

analysis of samples.  Each of the analytical methods used require that method-specific QA/QC 

protocols be followed during sample analysis.  These protocols are a critical part of the methods 

employed and were followed by the laboratory during sample analysis.  Specific measures 

included detailed record keeping procedures, instrument calibrations, and analysis of method 

blanks, blank spikes, MS/MSD, surrogates, and internal standards.  The following SW-846 and   

USEPA methods were used to analyze PBOW samples:  

 

Analysis Method 

Nitroaromatics SW-846 8330 

 

The validator used the QA/QC criteria defined in the SAP, laboratory-derived acceptance 

criteria, and analytical method criteria to qualify data.  Any qualifiers added to these data by the 

data validator are included in the data summary report. 
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3.1  Laboratory QA/QC Procedures 

The following sections discuss specific QA/QC protocols required and performed by the 

laboratory during this investigation. 

 

3.1.1  Calibration 

The calibration of instruments is required to ensure that the instruments are operating properly.  

Calibration is achieved when instrument response can be related to the concentration of an 

analyte.  All instrument calibration criteria were met. No sample qualification required.  

 

3.1.2  Method/Calibration Blanks 

Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and 

water) basis.  Method blanks are carried step-wise through the same analytical procedure as their 

associated field samples including the addition of solvents, surrogate and standard spikes, and 

reagents as required in the analysis process.  The purpose of a method blank is to identify any 

contaminants that may be introduced to the sample as a result of the analytical process.  The data 

validator evaluated all blank data associated with each sample. Associated method blanks were 

all non-detect. No sample qualification required.  

 

3.1.3 Surrogate Recoveries 

Surrogate standards are defined as non-target compounds added to standards, blanks, and 

samples prior to extraction or purging. They are used in organic analyses to monitor the percent 

recovery efficiencies of the sample preparation and analytical procedures. All surrogate 

recoveries were within QC limits. No sample qualification required. 

 

3.1.4  Matrix Spikes and Laboratory Control Spikes  

Two types of spikes were performed for all analyses: matrix spikes (MS) and laboratory control 

samples (LCS).  MS compounds are spiked into an aliquot of a field sample.  LCS compounds 

are spiked into a blank matrix.  The spiked compounds are representative compounds that are 

quantified during performance of the method.  Recovery of the spiked compound is used as an 

assessment of analytical accuracy for the sample matrix analyzed.  These results are useful in 

distinguishing sample matrix interferences from analysis interferences through a comparison of 

MS and LCS recovery data.  Often, spikes are performed in duplicate as a matrix spike duplicate 

(MSD) or LCS duplicate.  In this manner, the precision of the assessment can be quantified as 

the RPD of the original and duplicate spike.  
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Matrix spikes were assigned at a frequency of at least 1 for every 20 field samples collected.  

Ten MS/MSD pairs were assigned to samples. Additional sample volume was provided to the 

laboratory for the MS/MSD analyses.  This sampling frequency meets the collection criteria for 

this program as specified in the SAP.  In addition to the overall collection frequency, the 

analytical method requires that the laboratory analyze 1 set of spikes per analytical batch.  To 

comply with this method requirement, the laboratory may analyze additional MS/MSD pairs.  

The validator evaluated all batch QC.   The laboratory's statistically determined target acceptance 

limits were used to assess the spike recovery and RPD.   

 

The following MS/MSD recoveries are outside of established QC criteria: 

 

SDG 

Number 
Samples Affected Analytes(s) 

Validation 

Qualifier 

F78128 PR0203 1,3,5-Trinitrobenzene J 

 

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD 

results except the LCS is not performed on an actual field sample matrix.  The LCS is prepared 

for each analytical batch and for each parameter and matrix analyzed. All LCS recoveries met 

QC criteria.   

 

3.1.5  Laboratory Duplicate Sample Analysis 

Laboratory Duplicate determinations are used to demonstrate acceptable method precision by the 

laboratory at the time of analysis.  Duplicate Sample analyses are also performed to generate data 

in order to determine the long-term precision of the analytical method on various matrices. 

Laboratory duplicates are not required for nitoraromatic analysis. No qualification of data 

required.  

 

 

3.1.6  Column Agreement 

For high performance liquid chromatography (HPLC) analyses, sample results are confirmed 

using two dissimilar columns.  In order for an analyte to be reported, it must be detected on both 

columns.  Results differing by greater than 40 percent are qualified estimated, "J".   

 

All detections were in agreement with the exception of the following: 
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SDG 

 

Samples Affected 

 

Compound(s) 

 

Validation 

Qualifier 

F78128 

PR0200 2,4,6-Trinitrotoluene 

J 

PR0209, PR0231 1,3-Dinitrobenzene 

PR0215, PR0240, PR0243 4-amino-2,6-Dinitrotoluene 

PR0222, PR0242 2,6-Dinitrotoluene 

PR0232, PR0227 2,4-Dinitrotoluene 

PR0220 RDX 

 

 

 

 

3.2  Reporting Limits 

Limits have been established to describe project sensitivity requirements.  Each laboratory is 

required to demonstrate method performance through method detection limit (MDL) studies for 

every method employed.  These studies are required to be laboratory-specific so that individual 

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are 

factored into the performance study.  MDLs are established using controlled matrices (i.e., DI 

water).  Practical quantitation limits (PQL) or method quantitation limits (MQL), used for this 

project are those statistically determined by the laboratories.  The analytical program executed 

for this project required the use of SW-846 methods, which specify the procedure for calculating 

the MDLs.  The PQL/MQL calculation adjusts the limit by a predetermined mathematical factor 

for the analysis of actual environmental sample matrices (i.e. soil, groundwater, etc.).  Method 

reporting limits (MRL) are based on the project action or decision levels. 

 

These limits are generally defined as follows: 

 

 MDL. The minimum concentration of an analyte that can be measured and reported with 99 

percent confidence that the concentration is greater than zero. 

 

 MQL/PQL.  The lowest level that can be reliably achieved within specified limits of 

precision and accuracy during routine laboratory operating conditions.  It is set at the lowest 

standard used for the calibration curve. 

 

 MRL.  A threshold value below which the laboratory reports a result as non-detected. 

Ideally, the MRL will be established anywhere between the MDL and 1/2 the project action 

levels. 
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An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground.  The MDL is determined in accordance with the procedures in 40 CFR Part 136.  If 

project action levels are near or below the MDL, it is unlikely the sensitivity of the method will 

be achievable.  A compromise must be reached.  The PQL/MQL is the lower limit at which a 

measurement becomes meaningful.  This measurement (the PQL or the RL) is generally a 

multiple of three to five times the MDL.  

 

Most samples were handled and analyzed as expected without significant changes to the 

anticipated project MQLs.  Thirteen samples had elevated MQLs due to dilutions.   

 

3.3  Holding Times/Preservation 

All laboratory results submitted for this investigation have been reviewed with respect to 

laboratory adherence to extraction and analysis holding times. All hold times and preservation 

requirements were met. No qualification required.   
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4.0  Data Evaluation and Usability 

The analytical data review process identified a few analytical nonconformance issues that were 

noted during this analytical program.  These anomalies have been discussed in the previous 

sections of this appendix. Table 3 summarizes all compounds requiring qualifier application due 

to anomalies discovered during data validation.  Table 4 defines the reason codes for 

qualification and Table 5 defines the data validation qualifiers. 

 

The following definitions are used for defining precision, accuracy, representativeness, 

completeness, and comparability as they have been applied to this evaluation. 

 

Precision.  Precision is a measurement of mutual agreement among individual measurements 

of the same property, usually under prescribed similar conditions.  Precision data were obtained 

through the analysis and evaluation of duplicate QA samples.  Accuracy was determined through 

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS 

samples.   

 

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent 

recovery.  These QA samples were collected and/or analyzed at the frequency established in the 

SAP, verifying the completeness element of the DQOs along with the evaluation of holding 

times and reporting limits.  Percent recovery is calculated as follows: 

Where:  

 X = the lab determined concentration of a spiked sample 

 S = the sample native concentration prior to spike 

 T = the true concentration of the spike 

 

Relative Percent Difference is calculated as follows: 

 

Where: 

100*covRe
T

sx
eryPercent

100*

2

21

21
Re

DD

DD
DifferencePercentlative
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 D1 and D2 = the results of duplicate measurements 

 

Representativeness.  Representativeness is a qualitative parameter that expresses the degree 

to which sample data actually represent the matrix and site conditions.  For example, in 

conducting ground water monitoring, representativeness requires proper location of wells and the 

collection of samples under consistent, documented procedures.  Wells are located based upon 

the results of the hydrological study in progress and are designed to provide maximum coverage 

of the flow conditions.  Requirements and procedures for sample collection and handling are 

designed to maximize sample representativeness.  Representativeness also can be monitored by 

reviewing field documentation and by performing field audits.   

 

The samples were collected using Shaw SOPs and were fully documented through the use of 

standard Shaw field forms.  Samples are representative of the matrix and site sampled. 

 

Completeness.  Completeness is a measure of the amount of valid data that are obtained 

during a sampling event as compared to the amount of data planned to be collected under 

optimum conditions.  Some data for this project were qualified as estimated in the validation 

process because of the outliers noted in the MS recoveries, duplicate results for certain elements, 

and various other calibration and column confirmation percent difference results.  Completeness 

is calculated as follows: 

Where: 

 Dr = the number of data points for which valid results are reported 

 Dc = the number of valid samples/data points that are collected and reach the laboratory 

for analysis. 

 

During this task, 35 regular project samples were collected resulting in approximately 490 

targeted analytical records. No results were rejected.  Using the above calculation, 100% 

completeness was achieved for the task. 

 

Comparability.  Comparability is a qualitative parameter expressing the confidence with which 

one data set can be compared with another.  Comparability ensures that results for the sampling 

event can be compared with data from other past and/or future sampling programs.  Compar-

ability for this sampling event was achieved through the use of established and recognized 

100% X
D

D
ssCompletene

c
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techniques and accepted standard EPA methods.  All samples collected and analyzed were 

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria 

for the purpose of achieving comparability goals within the data set. 

 

4.1  Statement of Data Usability 

The overall results of the analyses, as discussed in this evaluation, suggest that representative 

samples were collected and analyzed, and the results are indicative of the media analyzed, with 

the exception of the few anomalies noted.  The data do reflect expected site conditions and are 

usable for their intended purpose.  

 

Tables 1 through 5 summarize the analytical program and the results for the data validation effort 

for all samples collected by Shaw at PBOW. 

 

 



Table 1

Sample Cross-reference

Former Plum Brook Ordnance Works

Sandusky, Ohio

Sample Sample Sample Sample Sample Sample Laboratory

Type Location Number Date Purpose Delivery Group ID

SO PRWP-SO020 PR0200 8-Nov-10 REG F78128 Accutest

SO PRWP-SO022 PR0201 8-Nov-10 REG F78128 Accutest

SO PRWP-SO024 PR0202 8-Nov-10 REG F78128 Accutest

SO PRWP-SO026 PR0203 9-Nov-10 REG F78128 Accutest

SO PRWP-SO027 PR0204 9-Nov-10 REG F78128 Accutest

SO PRWP-SO028 PR0205 9-Nov-10 REG F78128 Accutest

SO PRWP-SO029 PR0206 9-Nov-10 REG F78128 Accutest

SO PRWP-SO030 PR0207 9-Nov-10 REG F78128 Accutest

SO PRWP-SO031 PR0208 9-Nov-10 REG F78128 Accutest

SO PRWP-SO035 PR0209 10-Nov-10 REG F78128 Accutest

SO PRWP-SO035 PR0210 10-Nov-10 FD F78128 Accutest

SO PRWP-SO035 PR0211 10-Nov-10 FS A0K170493 Test America

SO PRWP-SO040 PR0212 10-Nov-10 REG F78128 Accutest

SO PRWP-SO041 PR0213 10-Nov-10 REG F78128 Accutest

SO PRWP-SO042 PR0214 10-Nov-10 REG F78128 Accutest

SO PRWP-SO043 PR0215 10-Nov-10 REG F78128 Accutest

SO PRWP-SO044 PR0216 10-Nov-10 REG F78128 Accutest

SO PRWP-SO045 PR0217 10-Nov-10 REG F78128 Accutest

SO PRWP-SO053 PR0218 11-Nov-10 REG F78128 Accutest

SO PRWP-SO055 PR0219 11-Nov-10 REG F78128 Accutest

SO PRWP-SO055 PR0220 11-Nov-10 FD F78128 Accutest

SO PRWP-SO055 PR0221 11-Nov-10 FS A0K170493 Test America

SO PRWP-SO056 PR0222 11-Nov-10 REG F78128 Accutest

SO PRWP-SO057 PR0223 11-Nov-10 REG F78128 Accutest

SO PRWP-SO058 PR0224 11-Nov-10 REG F78128 Accutest

SO PRWP-SO061 PR0225 11-Nov-10 REG F78128 Accutest

SO PRWP-SO062 PR0226 11-Nov-10 REG F78128 Accutest

SO PRWP-SO063 PR0227 11-Nov-10 REG F78128 Accutest

SO PRWP-SO064 PR0228 11-Nov-10 REG F78128 Accutest

SO PRWP-SO065 PR0229 11-Nov-10 REG F78128 Accutest

SO PRWP-SO066 PR0230 11-Nov-10 REG F78128 Accutest

SO PRWP-SO067 PR0231 11-Nov-10 REG F78128 Accutest

SO PRWP-SO068 PR0232 12-Nov-10 REG F78128 Accutest

SO PRWP-SO070 PR0233 12-Nov-10 REG F78128 Accutest

SO PRWP-SO071 PR0234 12-Nov-10 REG F78128 Accutest

SO PRWP-SO072 PR0235 12-Nov-10 REG F78128 Accutest

SO PRWP-SO073 PR0236 12-Nov-10 REG F78128 Accutest

SO PRWP-SO073 PR0237 12-Nov-10 FD F78128 Accutest

SO PRWP-SO073 PR0238 12-Nov-10 FS A0K170493 Test America

SO PRWP-SO074 PR0239 12-Nov-10 REG F78128 Accutest

SO PRWP-SO075 PR0240 12-Nov-10 REG F78128 Accutest

SO PRWP-SO076 PR0241 12-Nov-10 REG F78128 Accutest

SO PRWP-SO077 PR0242 12-Nov-10 REG F78128 Accutest

SO PRWP-SO078 PR0243 12-Nov-10 REG F78128 Accutest



Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations

Former Plum Brook Ordnance Works 

Sandusky, Ohio

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Depth: REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Amino-2,6-dinitrotoluene, 4- N mg/kg 0.152 J ND ND  -  -

RDX N mg/kg 0.801 J 0.351 J ND 78.13  -

Trinitrobenzene, 1,3,5- N mg/kg 5.31 J 2.27 J 1.6 J 80.21 107.38

Dinitrotoluene, 2,4- N mg/kg 5.08 J 1.02 J 0.31 J 133.11 176.99

Dinitrobenzene, 1,3- N mg/kg 0.131 J 0.658 J ND 133.59  -

Trinitrotoluene, 2,4,6- N mg/kg ND ND 0.76 J  -  -

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Depth: REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Dinitrotoluene, 2,4- N mg/kg 0.72 J 0.402 J 0.81 56.68 11.76

RDX N mg/kg ND 0.298 J ND  -  -

Trinitrobenzene, 1,3,5- N mg/kg 2.13 1.42 2.4 40.00 11.92

Location: Relative Relative

Sample Number: Percent Percent

Sample Date: Difference Difference

Depth: REG and FD REG and FS

Sample Purpose:

Parameter Filtered Units Result ValQual Result ValQual Result ValQual

Trinitrobenzene, 1,3,5- N mg/kg 0.231 0.334 ND 36.46  -

PRWP-SO035

PR0210

10-Nov-10

1 - 10 Ft

FD

PRWP-SO035

PR0209

10-Nov-10

1 - 10 Ft

REG

PRWP-SO035

PR0211

10-Nov-10

1 - 10 Ft

FS

PRWP-SO055

PR0221

11-Nov-10

1 - 10 Ft

FSFD

PRWP-SO055

PR0219

11-Nov-10

1 - 10 Ft

REG

PRWP-SO055

PR0220

11-Nov-10

1 - 10 Ft

PRWP-SO073

PR0237

12-Nov-10

1 - 10 Ft

FD

PRWP-SO073

PR0236

12-Nov-10

1 - 10 Ft

REG

PRWP-SO073

PR0238

12-Nov-10

1 - 10 Ft

FS



Table 3

Summary of Data Validation Reason Codes

Former Plum Brook Ordnance Works

Sandusky, Ohio

Reason Code Description

01 Sample received outside of 4+/-2 degrees Celsius

01A Improper sample preservation

02 Holding Time Exceeded

02A Extraction

02B Analysis

03 Instrument Performance -  Outside Criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria

03D retention time windows

03E Resolution

04 Initial Calibration results outside specified criteria

04A Compound mean RRF<0.05

04B Compound %RSD>30

04C Correlation Coefficient<0.995

05 Continuing Calibration results outside specified criteria

05A Compound mean RRF<0.05

05B Compound %D>25

06 Result qualified as a result of the 5x/10x blank correction

06A Method or Preparation Blank

06B ICB or CCB

06C ER

06D TB

06E FB

07 Surrogate Recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits (accuracy)

08B %RPD outside acceptance criteria (precision)

09 Post Digestion Spike outside criteria (GFAA)

10 Internal Standards outside specified control limits

10A Recovery

10B Retention Time

11 Laboratory Control Sample recoveries outside specified control limits

11A Recovery

11B %RPD (if run in duplicate)

12 Interference Check Standard

13 Serial Dilution

14 Tentatively Identified Compounds

15 Quantitation

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria exceeded

18 Percent difference between original and second column > 25%

19 Professional judgement was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24 Reported result and/or lab qualifier revised  to reflect validation findings

999 See hard copy for details.



Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification

Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4

A0K170493 PR0211 EXPLOSIVES 1,3,5-Trinitrobenzene J 07A    

A0K170493 PR0211 EXPLOSIVES 2,4,6-Trinitrotoluene J 18 07A   

A0K170493 PR0211 EXPLOSIVES 2,4-Dinitrotoluene J 07A    

F78128 PR0200 EXPLOSIVES 2,4,6-Trinitrotoluene J 18    

F78128 PR0200 EXPLOSIVES RDX J 19    

F78128 PR0201 EXPLOSIVES RDX J 19    

F78128 PR0202 EXPLOSIVES RDX J 19    

F78128 PR0202 EXPLOSIVES 1,3-Dinitrobenzene J 15    

F78128 PR0203 EXPLOSIVES 1,3,5-Trinitrobenzene J 08A    

F78128 PR0203 EXPLOSIVES RDX J 19    

F78128 PR0204 EXPLOSIVES RDX J 19    

F78128 PR0205 EXPLOSIVES RDX J 19    

F78128 PR0206 EXPLOSIVES RDX J 19    

F78128 PR0207 EXPLOSIVES RDX J 19    

F78128 PR0208 EXPLOSIVES RDX J 18    

F78128 PR0209 EXPLOSIVES 1,3,5-Trinitrobenzene J 17    

F78128 PR0209 EXPLOSIVES 1,3-Dinitrobenzene J 18 17 15  

F78128 PR0209 EXPLOSIVES 2,4-Dinitrotoluene J 17    

F78128 PR0209 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 15    

F78128 PR0209 EXPLOSIVES RDX J 17 19   

F78128 PR0210 EXPLOSIVES 1,3,5-Trinitrobenzene J 17    

F78128 PR0210 EXPLOSIVES 1,3-Dinitrobenzene J 17    

F78128 PR0210 EXPLOSIVES 2,4-Dinitrotoluene J 17    

F78128 PR0210 EXPLOSIVES RDX J 19 17   

F78128 PR0212 EXPLOSIVES RDX J 19    

F78128 PR0213 EXPLOSIVES RDX J 19    

F78128 PR0214 EXPLOSIVES RDX J 19    

F78128 PR0215 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 18 15   

F78128 PR0215 EXPLOSIVES RDX J 19    

F78128 PR0216 EXPLOSIVES RDX J 19    

F78128 PR0217 EXPLOSIVES RDX J 15    

F78128 PR0218 EXPLOSIVES RDX J 15    

F78128 PR0219 EXPLOSIVES 2,4-Dinitrotoluene J 17    

F78128 PR0220 EXPLOSIVES 2,4-Dinitrotoluene J 17    

F78128 PR0220 EXPLOSIVES RDX J 18    

F78128 PR0222 EXPLOSIVES 2,6-Dinitrotoluene J 18 15   

F78128 PR0227 EXPLOSIVES 2,4-Dinitrotoluene J 18 15   

F78128 PR0231 EXPLOSIVES 1,3-Dinitrobenzene J 18    

F78128 PR0232 EXPLOSIVES 2,4-Dinitrotoluene J 18    

F78128 PR0240 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 18    

F78128 PR0242 EXPLOSIVES 2,6-Dinitrotoluene J 18    

F78128 PR0243 EXPLOSIVES 4-amino-2,6-Dinitrotoluene J 18    

Reason Codes



Table 5

Laboratory and Validation Qualifier Definitions

Former Plum Brook Ordnance Works

Sandusky, Ohio 

Qualifier Definition

Laboratory

B (organics) Indicates analyte is found in associated method blank.

J (organics) The compound was positively identified; the reported value is below the reporting limit.

U Not detected.  The compound was analyzed for, but not detected above the associated reporting limit.

E Indicates that the result is above the maximum calibration range.

N Indicates presumptive evidence of a compound.

P RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

COL RPD > 40% between the primary and confirmation column results for dual column chromatographic method 

(e.g. GC and HPLC methods).

Validation

B The compound/analyte was detected in a lab or field blank.

J The compound/analyte was positively identified; the reported value is an estimated concentration.

U Not detected.  The compound/analyte was analyzed for, but not detected above the associated reporting limit.

UJ The analyte is not detected; the result is an estimated value.

R Analyte is rejected.
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Response to Internal Comments 

Pentolite Road Red Water Pond Site Delineation Report,  

Draft, Revision 1  

Plum Brook Ordnance Works, Sandusky, Ohio, 

Dated June 23, 2011 

FUDS Project No. G05OH001820 

 

Comment by Lannae Long, Risk Assessor, USACE Nashville District, received July 20, 2011. 

 

Comment 1:   Table 5-2:   

 a. Define “-“ in the footnotes. 

 b. Define what grey-shaded box in the footnotes. 

 c. The title is a bit mis-leading.  I would change the title to “Detected 

Constituents in Soil Samples”.  There are value listed below associated 

RBDL, so it is not just soil sample results about RBDLs.  Also, it 

appears that the explosives analyzed for that are not listed were not 

detected in any sample as listed in App E. 

 d. Define LQ, VQ, REG, FS and FD in the footnotes. 

 

Response 1a:  The “-“ will be defined in the footnotes as “not detected.”  

 

Response 1b:  Shaded sells will be identified in footnotes as “exceeds the RBDL.” 

 

Response 1c:  Agreed. The title will be changed as suggested. 

 

Response 1d:  The qualifiers will be defined in the footnotes. 

 

Comment 2: App E:  

 a.  Page 2 of 5, last column:  Looks like there is a data error that shows up 

as “#NAME?”. 

 b.  Define qualifier REG, FS, FD, D, PG, PGU and CON in the footnotes. 

 

Response 2a:  The proper depth (“1 – 10 ft”) will be included.  

 

Response 2b: The qualifiers will be defined in the footnotes. 

 

 

Comment 3: App F:  This is the same table as Table 5-2, except it does not have the 

RBDL listed in the 1
st
 column of every page.  Is it necessary to have this 

appendix, if the data is already in Table 5-2? 

 

Response 3:  Good point. The current Appendix F will be eliminated as will any references 

to this appendix.  

 

Comment 4: Figures 5-1 through Figure 6-1, inclusive:  Define the grey scale test pit 

locations.   
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Response 4:  The grayscale test pits will be identified on Figures 5-1 through 6-1 as 

potential sampling locations that were staked but not sampled. Grayscale will 

not be used on any of these figures to identify any location that was actually 

sampled and analyzed, either by laboratory or field test kit analysis. Please see 

related responses to reviewer Comment Nos. 5 and 6. 

 

Comment 5: Figure 5-2:  Define what the red colored areas mean.  It is a bit mis-

leading that some of the grey scale spots were not tested, and some of 

them are field test kits.  Make a distinction between the gray scale 

locations as “not sampled” and “test kit only”.  Make a note that it is not 

appropriate to calculate an ILCR on test kit data, that is why it is a “test 

kit grey spot”.  I think it is important to make the distinction that there is 

nitroaromatics screening data in the test kit locations, rather than no data 

(not tested) at all because the test kits test positive to nitroaromatics being 

present, rather than an unknown test pit with no information. 

 

Response 5:  Agreed. The test kit samples will be shown in black rather than grayscale and 

identified in the legend accordingly. A note will be added that it is not 

appropriate to calculate ILCR values for test kit samples. Also, the meaning of 

the red versus black sampling locations and ILCR values will be more plainly 

identified to reference Notes 4 and 5. 

 

Comment 6: Figure 5-3:  See comment 5 regarding Figure 5-2. 

 

Response 6:  The test kit samples will be shown in black rather than grayscale and 

identified in the legend accordingly. A note will be added that it is not 

appropriate to calculate HI values for test kit samples. Also, the meaning of 

the red versus black sampling locations and HI values will be more plainly 

identified to reference Notes 4 and 5. 

 

 

Comment 7: Figure 6-1:  Include more information at the grey scale data points 

surrounding the blue dotted line.  What are the ILCR, HI and/or RBDL 

that prompted the dotted blue line to be where it is?  Distinguish which 

grey scale were test kits, lab data, or not sampled.   

 

Response 7:   More information will be included on Figure 6-1 as appropriately suggested 

so that a reader can quickly gain an understanding as where the boundary is 

drawn. Specifically, the following will be added: 1) only the non-sampled 

areas will be shown in grayscale, 2) locations with ILCR or HI values (based 

on laboratory data) exceeding the respective criteria (i.e., HI>1 and ILCR>1E-

5) will be shown in red, 3) locations having screening-only data with total 

nitroaromatics concentrations exceeding 10 mg/kg total nitroaromatics will be 

shown in green, 4) locations that were sampled using laboratory analysis that 

do not exceed the ILCR or HI criteria will be shown in black, and 5) locations 

that were sampled using test kits only that do not exceed 10 mg/kg total 

nitroaromatics will also be shown in black.  A note will be added that 10 
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mg/kg is not a “bright-line” criterion but that, based on observations with 

respect to total nitroaromatics found in screening samples for which analytical 

data also exist, screening results of greater than 10 mg/kg total nitroaromatics 

are far more likely to be associated with elevated niroaromatics (based on 

laboratory data) and associated risks.  

 

Comments by Jim Beaujon, Geologist, USACE Nashville District, received July 20, 2011. 

 

Comment 1: Page (Pg) 3-1, 2
nd

 line of text:  Change “an SOW” to “a Scope of Work 

(SOW)”. 

 

Response 1:  The term and acronym “Scope of Work (SOW)” is identified in Section 1.3 of 

the document (Page 1-4) and is included on the acronym list. Therefore, the 

appearance of “SOW” is appropriate on Page 3-1. 

 

Comment 2: Pg 3-3, Section 3.3 and elsewhere, mention of the activities associated with 

"TNT Area B":  I believe you are referring to activities associated with 

the TNT Area B process sewer line which ran to Waste Water Treatment 

Plant #1 and not the TNT area itself.  Please be clear in each reference to 

these "TNT Area B" activities that it was the sewer line investigation. 

 

Response 2:  The text will be reviewed to make sure that the sewer lines are referenced 

appropriately rather than giving the impression that the actual TNT areas are 

intended.  

 

Comment 3: Pg 3-4, 7
th

 line:  "IBased"? 

 

Response 3:  The typographical error will be revised to “Based…” 

 

Comment 4: Table 5-2:  Please adjust your left margin so the Table number doesn't 

get punched out by the hole punch. 

 

Response 4:  Margin will be adjusted. 

 

Comment 5: Figure 3-1:  In Note #2 there is a double "were", please delete one of 

them. 

 

Response 5:  The correction will be made as suggested. 

 

Comments by Chris Stolz, USACE Nashville District, also reviewed document but had no 

additional comment. 
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Comments by Mr. Sam Bass, Geology, U.S. Army Corps of Engineers, Center of Expertise, 

Omaha, Nebraska, received July 20, 2011. 

 

Comment 1: General Comment.  A previous version of this document was submitted to 

the EM CX for review in March 2010.  Previous comments have been 

addressed by the current document.  No further issues requiring comment 

were identified during the review. 

 

Response 1:  Comment noted. 

 

Comments by Ms. Carol Dona, Process Engineering, U.S. Army Corps of Engineers, Center of 

Expertise, Omaha, Nebraska, received July 20, 2011. 

 

Comment 1:  Page 1-3, 2
nd

 and 5
th

 paragraphs and Appendix C: The text in the 2
nd

 

paragraph indicates that a series of groundwater samples were collected 

and analyzed. Also,  the text in the 5
th

 paragraph, p. 1-3, states that  

“Groundwater underlying the PRRWP Area, along with groundwater 

underlying the WARWP Area and the TNT Areas, is being addressed as 

a separate Defense Environmental Restoration Program-Formerly Used 

Defense Sites site. Thus, PRRWP Area groundwater is not further 

discussed in this report”. It appears from Appendix C that the risk-based 

screening levels established for soil contaminant concentrations are based 

on exposure to the soil. Therefore, it does not appear that migration to 

groundwater from soil contamination is considered in the setting of the 

screening levels. Also, it is not known from the information provided in 

the Report if there is groundwater contaminant concentrations that 

would necessitate remediation of the groundwater. Although the text on 

page 1-3, paragraph 5 states that groundwater is being addresses as 

separate FUDS site, the residual soil contamination potentially affects the 

groundwater through potential migration from  and through the soil. It is 

recommended 1) the text indicate if the groundwater sampling indicates 

potential groundwater contamination above risk protective levels and 2) 

that the screening levels established include consideration of contaminant 

migration to groundwater. This may prevent multiple soil remediations, 

i.e. initial removals based on soil cleanup levels based solely on risk from 

soil exposure and potentially additional soil removal(s) based on soil 

cleanup levels based on contaminant migration to groundwater. 

 

Response 1:  A groundwater Feasibility Study (FS) Addendum was submitted in July 2011. 

Based on poor natural groundwater quality, the FS Addendum states that no 

further action is protective of human health and the environment. The State of 

Ohio has expressed disagreement. Under direction from Legal Counsel 

(EMCX and Huntington District), the USACE intends to submit a no further 

action Proposed Plan for groundwater. Therefore, it is not appropriate to 

discuss soil remediation levels that are protective of groundwater.  
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 The public has previously expressed to the USACE during public meetings 

the desire for groundwater source removal. Please note that a statement 

similar to the following, which was included in the recently signed TNT Area 

A Decision Document, may be inserted into the Red Water Ponds Decision 

Document:  “This remedy does not directly address contamination in 

underlying groundwater. A separate Decision Document will address 

groundwater for the three former TNT manufacturing areas and the two 

former Red Water Pond Areas. However, the remediation of soil addressed by 

this Decision Document represents the removal of a potential source of future 

groundwater contamination.” 

 

 Also, please note that for the NTCRA remediation effort at the PRRWP, soil 

was generally excavated to the water table or consolidated shale. Thus, even if 

soil cleanup levels were based on more-stringent groundwater protection-

based criteria, additional soil would not have been removed from within the 

NTCRA excavation footprint. 

 

Comments by Mr. Chung-Rei Mao, Chemist, U.S. Army Corps of Engineers, Center of Expertise, 

Omaha, Nebraska, received July 20, 2011. 

 

Comment 1: Page 3-4, Section 3.4, 1
st
 paragraph, 1

st
 sentence:  Typographical error – 

the field colorimetric screening kits for TNT by Method 8515 are 

manufactured by “EnSys
®
”, not “Esys

®
”. 

 

Response 1:  Typographical error will be revised as suggested. 

 

Comment 2: Page 3-4, Section 3.4, 1
st
 paragraph:  Please clarify the statement that 

“These test kits provide quantitative results for two groups of 

nitroaromatics: 

 

•   2,4,6-TNT, 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2-

nitrotoluene (NT), 3-NT, 4-NT, 4-aminodinitrotoluene, and 

nitrobenzene 

 

•   Total DNT.” According to Table 1 of Method 8515, only 2,4,6-TNT, 

2,4-DNT, 2,6-DNT, and 1,3,5-TNB are sensitive to EnSys
®
 test kits; 

but 2-NT, 3-NT, 4-NT, 4-amino-2,6-DNT, and nitrobenzene are not 

sensitive.  Also, Method 8515 does not show that 1,3-DNB is sensitive 

to the test kits either.  In addition, please clarify the “Total DNT”, i.e., 

which DNT isomers, and how the EnSys
®
 test kits could separate 

those two groups of nitroaromatics because the test kits do not yield 

chemical-specific results. 

 

Response 2:  Using EPA Method 8515, the manufacturer claims that the EnSys® test kits 

are sensitive to 1,3-dinitrobenzene at a concentration less than 0.5 parts per 

million as described by the EnSys® website: 

(http://www.sdix.com/uploadedFiles/Content/Products/Enviromental_Remedi

http://www.sdix.com/uploadedFiles/Content/Products/


 

KN11/PBOW/PRRP SDR/Final/RTCs/RTCs_ARMY-A(091411).docx/9/14/2011 3:18 PM 6  

ation_Tests/7002000_Ensys_TNT_ppf.pdf). A paragraph consistent with the 

following will be added:  “Note that the test kits may not be adequately 

sensitive for environmentally relevant concentrations of 2-NT, 3-NT, 4-NT, 

nitrobenzene, and 4-amino-2,6-dinitrotoluene. However, of these five 

compounds, only 4-NT and 4-amino-2,6-dinitrotoluene were detected in the 

samples sent for laboratory analysis, and these were detected at low 

concentrations in comparison to the other nitroaromatics. This information 

suggests that the lack of sensitivity for these five compounds does not preclude 

the usefulness of the test kits for filed screening.” 

 

 The EnSys test kits are run separately for DNTs. DNTs are analyzed by letting 

each test run an additional 10 minutes, per the manufacturer’s instruction. The 

test is not specific to particular isomers, although “total DNT” is likely to be 

composed nearly entirely of 2,4-DNT and 2,6-DNT.  

 

Comment 3: Page 3-5, Section 3.5, last sentence:  Please clarify how equipment was 

dried if air dry was not possible. 

 

Response 3:  The equipment was thoroughly decontaminated as described Section 3.5. The 

last step of this process was a final rinse with deionized water. In some case, 

the equipment could not be air dried simply because the ambient temperature 

was too cold for the water to evaporate, and in some cases the water would 

freeze before it could evaporate. The last sentence will be revised to, 

“Equipment was then air dried, if possible, before use, provided that the air 

temperature was sufficiently warm to allow for drying. In some instances, 

hand augers were used prior to drying because the ambient temperature was 

too low to allow drying.” 

  

Comment 4: Page 4-1. Section 4.1.1, 1
st
 paragraph:  The approach of collecting and 

analyzing an additional soil sample at test pits that field screening showed 

negative results to confirm site cleanliness would not be reliable if the 

contaminants are not homogeneously distributed.  Suggest that 

Incremental Sampling Method (ISM) be used to confirm the site 

cleanliness.  Otherwise, please provide additional scientific evidence and 

support to justify the approach. 

 

Response 4:  A review of the analytical results or the ILCR results depicted on Figures 5-1 

and 5-2, respectively, clearly shows the contiguous nature of the 

contamination. Please note that laboratory analytical samples were used to 

confirm the screening results all along the perimeter of the contamination as is 

shown on Figure 5-1. Although soil results always include a level of 

heterogeneity, the contiguous nature of the soil samples along the perimeter 

indicate that, on average, this soil along this perimeter meets the risk goal of 

1E-5. The field screening samples were used as a tool to help refine the 

estimated extent of contamination that may require remediation. This provided 

cost-effective information to support the FS. Please note that the test pit 

samples are effectively composites of the depth range from surface to the 
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bottom of the excavation (approximately 8 to 10 feet), across the width of the 

bucket. The boring samples are likewise composited, within a single boring, 

over a depth range from surface to the bottom of the boring (10 feet). Use of 

ISM would have greatly increased the field effort, as perhaps thousands of 

additional borings would have to have been installed. Also, it is anticipated 

that confirmation samples will be required during remediation from the 

excavation walls to help determine whether the remedial objectives have been 

met. 

 

Comment 5: Pages 4-1 & 4-2, Section 4.1.1, 3
rd

 paragraph and Appendices D & G:  

(Because of previous comments and adequate responses, this comment is 

for information only.)  This is a repeat comment that EPA CLP NFGs 

should not be used for validating analytical data generated with 

performance-based SW-846 methodology.  EPA CLP NFGs are contract 

specifications that were developed for contract enforcement and may not 

meet the data quality needs of individual projects.  Consistency in 

applying incorrect procedures may produce comparable data but not 

usable data.  The QAPP (Shaw 2008B) should be revised and not be used 

in the future.  The data validation should comply with the guidance 

described in EM 200-1-0 and DoD QSM Version 4.2. 

 

Response 5:  Comment noted. 

 

Comment 6: Page 4-2, Section 4.1.1, last paragraph and Page 4-3, Section 4.1.4:    

(Because of previous comments and adequate responses, this comment is 

for information only.)  According to USACE ER 200-3-1, project 

analytical QCs must comply with DoD QSM, Version 4.2.  EPA Region 3 

modifications to EPA CLP NFGs should not be used in the future. 

 

Response 6:  Comment noted. 

 

Comment 7: Page 4-2, Section 4.1.2:  The most recently published Method 8330B 

should be used for nitroaromatics analysis. 

 

Response 7:  Method 8330 was selected by the PBOW Project Delivery Team for various 

reasons. First, it should be recognized that the initial nontime-critical removal 

action (NTCRA) began in 2003, several years prior to the release of Method 

8330B. During the initial stages of the NTCRA, a dark seam of soil was 

observed along the excavation walls. Analytical results from this seam yielded 

elevated concentrations of nitroaromatics. Please note that the test pit samples 

are effectively composites of the depth range from surface to the bottom of the 

excavation (approximately 8 to 10 feet), across the width of the bucket. Also, 

the use of 8330B for boring samples collected over the depth range from 0 to 

10 feet would have greatly increased the cost and effort of the sampling effort. 

Please also see the response to the reviewer’s Comment No 4. 
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Comment 8: Page 5-2, Section 5.1, 2
nd

 paragraph: Suggest that the locations of all 

detected drain tiles, wood staves, and corrugated pipes be shown on 

Figures 5-1, 5-2, and 5-3. 

 

Response 8:  The requested information will be added to Figures 5-1 though 5-3. 

 

Comment 9: Page 5-2, Section 5.2, 2
nd

 paragraph, last sentence:  Please discuss the 

agreements between the field screening data and the off-site lab 

confirmation analysis data. 

 

Response 9:  The following paragraph will be added after the first partial sentence at the top 

of Page 5-3 (ending in “ …screening techniques.”): “The field screening 

technique was judged to generally be an effective qualitative tool at 

determining where levels of elevated nitroaromatics exist. A total of 85 

screening samples were sent for laboratory analysis and could thus be 

evaluated using the risk-based tool described in Appendix C. A majority (7 of 

13 or 54 percent) of the screening values that exceeded 10 mg/kg total 

nitroaromatics also exceeded an ILCR value of 5E-6, whereas, only 11 of 72 

samples (13 percent) with screening sample concentrations of 10 mg/kg or 

less had a corresponding ILCR exceeding 5E-6.  Please note that the 5E-6 

value is used as a point of reference for comparing the overall effectiveness of 

the screening results versus laboratory analytical data and is not a cleanup 

goal. Although the screening tests are regarded as a useful, economical tool 

in the field, they were not relied upon to assume a particular concentration, 

nor were they used to identify the outer boundary of contamination without 

the collection of a quantitative laboratory.”  

 

Comment 10: Page 5-4, Section 5.3, 2
nd

 paragraph:  The two sentences in the middle of 

the paragraph, “Although the dark brown to black seam of silty clay 

interpreted to be the pond bottom was present in this area, drain tiles 

were also observed in this area.  Therefore, at least some of the 

contamination in this northern area may be associated with the tile drain 

lines rather than the PRRWP,” may confuse the readers that the 

contamination in the northern area is not from PRRWP.  It does not 

matter whether the contamination in the northern area was associated 

with the tile drain lines or not, the contamination in the northern area 

seems to be originated from the PRRWP. 

 

Response 10:   The sentence beginning with “Therefore, at least some of . . . . “ will be 

revised to “Therefore, some of the subsurface soil contamination in this area 

may be the result of preferential transport of PRRWP contaminants through 

the drain tiles.”  

 

Comment 11: Table 5-2:  The title of Table 5-2 does not agree with the content of the 

Table 5-2 because most detects, except for shaded detects, were less than 

the RBDLs.  Also, clarify the “LQ” and “VQ” used in Table 5-2. 
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Response 11:  Title will be changed to “Detected Constituents in Soil Samples”. The 

qualifiers will be defined. 

 

Comment 12: Appendix E:  All non-detects should be reported according the guidance 

described in Gray Box 47 of the DoD QSM, Version 4.2 in the future. 

 

Response:  Comment noted. 

 

Comment 13: Appendix G, Page 3, Section 2.3:  Field duplicates assess the total data 

variance due to both field sampling and lab analysis processes.  Because 

the variance due to field sampling process is typically much greater than 

the variance due to the lab analysis process, the lab analysis contribution 

may be dropped such that the field duplicates essentially assess the 

variance of field sampling process.  Large variance indicates sampling 

problems.  Compounds not detected in either of the original or field 

duplicate samples should also be reported to show problems with data 

precision, even a numerical RPD is not calculated and reported. 

 

Response 13:  The third and fourth sentences of the second paragraph of this section will be 

replaced with text consistent with the following: “Compounds not detected in 

either the regular or field duplicate samples are shown on Table 2, but no 

RPD is calculated.” Table 2 of Appendix G will be revised accordingly.  

 

Comment 14: Appendix G, Page 7, Section 3.2:    (Because of previous comments and 

adequate responses, this comment is for information only.)  Please note 

that the definition and determination procedures of Reporting Limits are 

different from those prescribed in the DoD QSM, Version 4.2. 

 

Response 14:  Comment noted. 
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