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Executive Summary 
 

This report presents the results of the feasibility study (FS) for Acid Area 1 (AA1) at the former 

Plum Brook Ordnance Works (PBOW) in Sandusky, Ohio. The U.S. Army Corps of Engineers 

contracted Shaw Environmental & Infrastructure, Inc. (a CB&I company), to conduct this FS 

under modified Delivery Order DX03 of Contract Number W91278-10-D-0094. The purpose of 

this FS is to provide an evaluation of remedial alternatives for contaminated soil at AA1. Surface 

water, sediment, and groundwater at the site do not require any remedial action to protect human 

health and the environment.  

 

The 9,009-acre PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-trinitrotoluene, 

dinitrotoluene, and pentolite. Production of explosives at PBOW began on December 16, 1941 and 

continued until 1945. After the plant shut down in 1945, the U.S. Army conducted decommissioning 

procedures until the close of 1945. In 1954 when the Army reacquired a portion of the property, 

further cleanup operations were performed during the 1950s through 1963. The National 

Aeronautics and Space Administration (NASA) accepted accountability and custody of the entire 

PBOW property and a title transfer by the Department of the Army was completed in 1963.  

 

The PBOW site is currently utilized and maintained by NASA and is operated as the Plum Brook 

Station of the John H. Glenn Research Center. NASA currently controls approximately 6,400 

acres, including AA1, and is using the PBOW facility to conduct space research as a satellite 

operation of the John H. Glenn Research Center at Lewis Field in Cleveland, Ohio.  

 

During the PBOW operating years, AA1 manufactured various concentrations of nitric, sulfuric, 

oleum, and other acids that were used in the process of explosives production. From current 

aerial photograph reviews, most aboveground features, including buildings and storage tanks, are 

absent from the site and are believed to have been dismantled and removed sometime between 

1958 and 1968. 

 

AA1 is located near the center of PBOW, approximately 240 feet south of Maintenance Road, 

and is bounded on the eastern side by Taylor Road. The smaller, less traveled road, Power House 

Road, bounds the north side of the site. AA1 covers an area of approximately 17 acres. The 

ground surface is essentially a flat, open field covered with tall grass and low shrubs. Small 

wooded areas have developed throughout AA1. Soil at AA1 consists of clay or silty clay with a 

fairly continuous layer of silt near the surface. Four separate drainage features are present.  
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A site assessment at AA1 was conducted which identified nitroaromatic compounds and 

polychlorinated biphenyls (PCB) in the surface soil and metals (inorganics) in the subsurface soil 

at concentrations above U.S. Environmental Protection Agency Region 3 risk-based criteria.  

 

A remedial investigation was performed at AA1 to further assess soil contamination and to 

investigate possible groundwater, surface water, and sediment contamination. Forty-five soil 

samples were collected from 23 locations previously not investigated during the site 

investigation. Eight temporary piezometers were installed to investigate the overburden/shale 

groundwater. In addition, 12 surface water and 15 sediment samples were collected from four 

drainage channels associated with AA1. To assess conditions in the groundwater, three 

overburden/shale and three bedrock monitoring wells were installed. Samples from the various 

media may each have been analyzed for nitroaromatic compounds, volatile organic compounds, 

polynuclear aromatic hydrocarbons, PCBs, and metals.  

 

To assess the groundwater quality, two rounds of groundwater samples were collected from the 

overburden/shale and bedrock monitoring wells. Analytical results were combined and compared 

with analytical data from the two existing monitoring wells (AA1-GW002 and AA1-BEDGW-001) 

that were also sampled twice 10 years previously.  

 

In the fall of 2011, a PCB surface soil sample delineation was conducted to fill in analytical data 

gaps identified during the earlier remedial investigation findings. A total of 91 surface soil (0 to 

1 foot) samples were collected adjacent to former site structure footprints (building foundations, 

storage tank cradles) and in existing structure areas to achieve AA1 PCB surface soil delineation 

that is equal to or below the risk-based delineation levels.  

 

The baseline human health risk assessment (BHHRA) evaluated human risks for AA1 

environmental media under various exposure scenarios, including the following:  future 

adult/child resident, current groundskeeper, current construction worker, future indoor worker, 

current/future hunter, and hunter’s child. The site-related incremental lifetime cancer risk (ILCR) 

levels of AA1 environmental media for the various receptors are compared to the PBOW ILCR 

goal of 1E-5 and the level (1E-6 to 1E-4) that is identified as the range for acceptable lifetime 

cancer risk identified in the EPA National Oil and Hazardous Substances Pollution Contingency 

Plan (NCP); this range is referred to hereinafter as the “NCP risk management range.” The 

PBOW ILCR goal is based on Ohio Environmental Protection Agency policy which states that the 

1E-5 excess cancer risk level is “…to be used as both the level of acceptable excess cancer risk ... 

and for the development of remediation goals for a site." This goal represents the logarithmic 

midpoint of the NCP risk management range of 1E-6 to 1E-4 for acceptable excess lifetime 
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cancer risk. The upper end of this range (1E-4) is recognized as an established level, above 

which remedial action generally must be taken. An ILCR goal of 1E-5 has been consistently 

applied to all PBOW sites for more than a decade, both as a basis for remedial action and for 

deriving cleanup goals. 

 

The site-related ILCR values associated with exposure to surface soil or to subsurface soil 

exceed the PBOW ILCR goal of 1E-5 for the future on-site resident. No other receptor exposed 

to surface or subsurface soil had a site-related ILCR value that exceeded the ILCR goal. The site-

related noncancer hazard index (HI) for the child resident exceeded the PBOW HI goal of 1 with 

respect to surface soil exposure only. No other receptor had a site-related HI value that exceeds 

the PBOW HI goal for surface soil, and none of the receptors had an HI value for subsurface soil 

that exceeds the HI goal. The chemicals of concern (COC) in soil are the PCBs Aroclor 1254 and 

Aroclor 1260. There are no unacceptable human health risks/hazards associated with exposure to 

sediment or surface water. Naturally occurring metals and benzene dominated ILCR and HI 

values in the BHHRA for groundwater. The presence of elevated metal concentrations is 

attributed to the limited water volumes that resulted in turbid water samples. Risks and hazards 

associated with groundwater are considered implausible because exposure is unlikely due to the 

low yield of wells at the site and because of the naturally poor water quality. 

 

The screening-level ecological risk assessment (SLERA) determined that two site-related 

chemicals in soil had a low potential for adverse effects in small-range receptors. These 

chemicals are the two PCBs Aroclor 1254 and Aroclor 1260. The SLERA did not recommend 

further ecological study of AA1 soil because of the low potential for hazard indicated. Also, no 

rare, threatened, or endangered animal or plant species were confirmed at the site.  

 

The remedial action objective developed in the AA1 FS is: 

 
 Prevent human exposure via any exposure route (ingestion, inhalation, or dermal 

contact) to site soil containing the COCs at concentrations that exceed AA1 RGs of 1 
milligram per kilogram (mg/kg) for Aroclor 1254 and 2 mg/kg for total PCBs.  

 

RGs were derived for the COCs based on a cumulative HI of 1 and a cumulative ILCR of 1E-5. 

COCs and RGs for AA1 are listed in Table ES-1. 
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Table ES-1 
Remedial Goals for AA1 Soil 

 
COC RG (mg/kg)a Basis of RG HQ of RG ILCR of RG

Aroclor 1254 1 noncancer hazard 1 5E-6 
Total PCBs 2 cancer risk NA 1E-5

Total HI/ILCR 1 1E-5 

mg/kg - milligrams per kilogram; HQ - hazard quotient; NA -not applicable; RG - remedial goal;. 
aPlease note that the RG values are rounded to one significant figure. 
 

A number of remedial technologies were screened in the FS for their potential effectiveness, 

implementability, and relative cost in meeting the remedial action objective for the site. The 

technologies retained from the screening were assembled into remedial alternatives for detailed 

evaluation in the FS. The following remedial alternatives were assembled for detailed evaluation: 

 
 Alternative 1 – No Action 
 
 Alternative 2 – Excavation and Off-Site Disposal. Excavation of all soil with 

concentrations of PCBs above RGs. Off-site disposal of excavated soil with total PCB 
concentrations less than 50 mg/kg at an approved municipal solid waste or 
nonhazardous industrial waste landfill. Off-site disposal of excavated soil with total 
PCB concentrations greater than or equal to 50 mg/kg at an approved PCB disposal 
facility.  

 
 Alternative 3 – Excavation, Chemical Oxidation and Off-Site Disposal. 

Excavation of all soil with concentrations of PCBs above RGs. Chemical oxidation of 
excavated soil with total PCB concentrations greater than or equal to 50 mg/kg. Off-
site disposal of all excavated soil, treated and untreated, at an approved municipal 
solid waste or nonhazardous industrial waste landfill. 

 

 Alternative 4 – Excavation, Off-Site Incineration and Disposal. Excavation 
and off-site incineration at an approved PCB disposal facility of all soil with 
concentrations of PCBs above RGs.  

 

The remedial alternatives were evaluated with respect to the seven threshold and balancing 

criteria specified by the NCP. The threshold criteria are protection of human health and the 

environment and compliance with applicable or relevant and appropriate requirements (ARAR). 

The balancing criteria are long-term effectiveness and permanence; reduction of toxicity, 

mobility and volume of contamination; short-term effectiveness; implementability; and cost. The 

modifying criteria of state acceptance and community acceptance will be evaluated in the 

decision document. 
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Alternatives 2 through 4 would meet the threshold criteria of protection of human health and the 

environment and compliance with ARARs. All three alternatives protect human health by 

reducing the human health risk to within the NCPrisk management range. Alternatives 2 through 

4 would also significantly reduce the risk to ecological receptors and reduce the potential for the 

transport of soil contaminants to other environmental media. Alternative 1 is not protective 

because no action is taken to reduce or control human health or environmental risks and prevent 

further migration of soil contamination. 

 

Alternatives 2 and 3 are very similar with respect to the evaluation of the balancing criteria. The 

primary difference between Alternative 2 and 3 is that the small volume of soil (estimated at 2 

percent of the total excavated soil) with total PCB concentrations greater than or equal to 50 

mg/kg is treated under Alternative 3 to reduce the PCB concentration to less than 50 mg/kg to 

reduce disposal costs. Treatment does not reduce the risk associated with the soil to within the 

NCP risk management range that would allow it to be placed back on site. Under Alternative 2, 

this volume of soil is sent untreated to a PCB disposal facility. Alternative 4 is different than the 

other alternatives because it is the only alternative that uses treatment as a principal element of 

the remedial action. The incineration component of Alternative 4 would permanently and 

irreversibly destroy PCBs in soil. Alternatives 2 and 3 rely principally on containment in an 

engineered off-site disposal facility to prevent exposures to PCBs in soil.  

 

The total present value cost (including 25 percent contingency) for each of the four remedial 

alternatives is provided in the following table. Alternatives 2 and 3 have essentially equivalent 

present value costs. The cost difference between the two alternatives is within the margin of error 

of the cost estimates. The cost of Alternative 3 could increase if chemical oxidation is not 

effective at reducing the total concentration of PCBs in soil below 50 mg/kg and the treated soil 

is disposed off site at a PCB disposal facility rather than a municipal solid waste or nonhazardous 

waste landfill. Alternative 4 is approximately an order of magnitude more costly than 

Alternatives 2 and 3.  

 
Alternative 1 Alternative 2 Alternative 3 Alternative 4 

$0 $3.4 million $3.4 million 29 million 
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1.0 Introduction 
 

This report presents the results of the feasibility study (FS) for soil at Acid Area 1 (AA1) at the 

former Plum Brook Ordnance Works (PBOW) in Sandusky, Ohio. The U.S. Army Corps of 

Engineers (USACE) is conducting studies under the Defense Environmental Restoration 

Program (DERP)-Formerly Used Defense Sites (FUDS) to determine the environmental impact 

of suspected hazardous waste sites at previously owned U.S. Department of Defense properties. 

PBOW is a U.S. Army DERP-FUDS project currently managed and technically overseen by the 

Huntington, West Virginia, and Nashville, Tennessee, USACE district offices.  

 

The FS was completed in a manner consistent with U.S. Environmental Protection Agency 

(EPA) remedial investigation (RI)/FS guidance, the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Guidance for Conducting Remedial Investigations 

and Feasibility Studies Under CERCLA (EPA, 1988) and subsequent guidance materials, 

including Guidance on Implementation of the Superfund Accelerated Cleanup Model (SACM) 

under CERCLA and the NCP (EPA, 1992). The FS was completed by Shaw Environmental and 

Infrastructure, Inc. (Shaw) in compliance with the requirements of the June 15, 2010 modified 

statement of work for modified Delivery Order DX03 of Contract Number W91278-10-D-0094 

to Shaw Environmental & Infrastructure, Inc. (a CB&I company). 

 

1.1  Purpose 

The purpose of this FS is to provide an evaluation of remedial alternatives for contaminated soil 

at AA1. The FS is based on data presented in the RI site characterization report (SCR) (Jacobs 

Engineering Group, Inc. [Jacobs], 2009a), the baseline human health risk assessment (BHHRA) 

(Jacobs, 2010a), the screening-level ecological risk assessment (SLERA) (Jacobs, 2010b), and 

data collected in conformance with the final surface soil sampling delineation plan (Shaw 

Environmental and Infrastructure, Inc. [Shaw], 2011a).  

 

1.2  PBOW Background 

The former PBOW is located south of Sandusky, Ohio (Figure 1-1). The PBOW facility was 

constructed on property comprising 9,009 acres in early 1941 as a manufacturing plant for 

2,4,6-trinitrotoluene (TNT), 2,4-dinitroluene, and pentolite, an explosive mixture composed of 

50 percent pentaerythrol tetranitrate and 50 percent TNT (International Consultants Incorporated, 

1995). Production of explosives at PBOW began in December 1941 and continued until 1945. It 

is estimated that more than 1 billion pounds of nitroaromatic explosives were manufactured 

during the four-year operating period. The three explosive manufacturing areas were designated 
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TNT Area A (TNTA), TNT Area B (TNTB), and TNT Area C (TNTC). Twelve process lines 

were used in the manufacture of TNT:  four lines at TNTA, three lines at TNTB, and five lines at 

TNTC. 

 

After plant operations ceased, the manufacturing process lines were decontaminated by the Army 

in late 1945. During decontamination, all structures, equipment, and manufacturing debris were 

either removed and salvaged or removed and burned. After the property was certified as 

decontaminated, 3,230 acres of the property were initially transferred to the Ordnance 

Department, then to the War Assets Administration. In 1949, PBOW was transferred to the 

General Services Administration. This transfer did not include the Plum Brook Depot area, 

which consists of 2,800 acres. The Department of the Army reacquired the 3,230 acres in 1954 

and performed cleanup efforts from the mid-1950s until 1963. In 1955, the Army completed 

further decontamination of the manufacturing process lines. This effort included removal of 

contaminated surface and subsurface soil around the building and wooden and ceramic waste 

disposal lines containing TNT. Thousands of pounds of TNT were discovered in catch basins; 

this TNT was removed and burned at designated burning grounds.  

 

Two property use agreements were entered into by the Army and the National Advisory 

Committee of Aeronautics, the predecessor of the National Aeronautics and Space 

Administration (NASA), in 1956 and 1958, respectively. Accountability and custody for the 

entire portion of the former PBOW property (6,030 acres) that had been under the accountability 

and custody of the Department of the Army were transferred to NASA on March 15, 1963. 

NASA performed further decontamination efforts during 1964. The NASA decontamination 

process included removing contaminated surface soil above the drain tiles, flumes, etc.; 

destruction of all buildings by fire; and removal of all soil, debris, sumps, and above-grade 

portions of concrete foundations. Portions of the concrete foundations located below grade were 

left buried, and some that had been previously slightly above grade were likewise further buried. 

All materials, including the soil in those areas, were flashed; the area was then rough-graded. 

The decontamination process was also to have included the burning of nitroaromatic-filled 

flumes that were excavated (Dames & Moore, Inc., 1997).  

 

NASA has operated and maintained the former PBOW property since 1963, and the facility is 

currently the NASA Glenn Research Center, Plum Brook Station. NASA operates the property 

as a space research facility in support of its John H. Glenn Research Center at Lewis Field, 

Cleveland, Ohio. Most of the aerospace testing facilities built in the 1960s at the site are 

currently on standby or inactive status. On April 18, 1978, NASA declared approximately 2,152 

acres of PBOW as excess. This excess included former buffer areas that had not been used by the 
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Army and thus were not subject to decontamination efforts. The Perkins Township Board of 

Education acquired 46 acres of the excess acreage and uses this area as a bus transportation area. 

The General Services Administration retains ownership of the remaining excess acreage and 

currently has a use agreement with the Ohio National Guard for 604 acres of this land. NASA 

currently controls approximately 6,400 acres. The details of land transactions are listed in the site 

management plan (International Consultants Incorporated, 1995). 

 

During the TNT manufacturing processes at PBOW, three acid production areas were present; 

AA1, Acid Area 2, and Acid Area 3 (Jacobs, 2009a). All three acid areas were used to produce 

oleum, sulfuric acid, and nitric acid for the manufacture of TNT. Records were not available to 

describe operations at the PBOW acid areas; however, acid production operations from other 

similar TNT manufacturing facilities operating during the same time period describe various 

concentrations of acids needed in the TNT manufacture process. These records indicated that 

five main processes for acid production typically took place: 

 
 Weak nitric acid production 
 Strong nitric acid production 
 Reprocessing of spent sulfuric acid to produce strong sulfuric acid 
 Oleum (sulfuric acid saturated with sulfur trioxide) production 
 Mixed acid (strong nitric acid and oleum) production. 

 

1.3  Site Background 

AA1 is located near the center of PBOW approximately 240 feet south of Maintenance Road and 

is bounded on the eastern side by Taylor Road. The smaller, less traveled road, Power House 

Road, divides the central portion of the site (Figures 1-2 and 1-3). 

 

Buildings, storage tank areas, roads, and rail lines required during the production, reprocessing, 

nitration, and transfer of acid were identified at AA1 and are shown on Figure 1-3. A complete 

description of the acid production operations is included in the SCR (Jacobs, 2009a).  

 

AA1 covers an area of approximately 17 acres. The ground surface is essentially a flat, open 

field covered with tall grass and low shrubs. A minimal slope is present which grades toward the 

north-central portion of the site. Small wooded areas have developed throughout AA1 and tend 

to be thickest in the north-central portion of the site.  

 

1.3.1  Soil 

Soil at AA1 consists of clay and silty clay with a fairly continuous silty layer in the upper 10 feet 

(SCR Figure 2-1). This silty layer ranges in thickness from 1.5 to 8 feet, being thickest on the 
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eastern and western ends of the site and thinning toward the center. There is a localized sand 

lens, less than 1 foot in thickness, on the western boundary at a depth of 19 feet. The remainder 

of the overburden is clay. The soil at AA1 is mapped as Udorthents, loamy, 0 to 6 percent slopes 

(Udb), which represents areas that have been altered during construction (Jacobs, 2009a).  

 

1.3.2  Surface Water 

Four drainage ditches originate from or border the AA1 site:  one on the southern perimeter of 

the site, two originating on the western portion of the site and draining to the west, and one major 

drainage feature originating in the center of the site and draining to the north (Figure 1-3). This 

northern drainage ditch includes a tributary originating east of the site which drains to the 

northwest, bisecting the northeast corner of the site. A fifth area was identified as a low-lying 

ponded area near the eastern end of the site but has no drainage outlet. 

 

The southern drainage ditch channel is approximately 6 to 8 feet wide with a depth ranging from 

1 to 2 feet near the upper end of the ditch on the eastern end of the site to 6 feet deep on the 

downstream end west of the site.  

 

One of the western drainage ditches originates on site near a low-lying area that is often ponded 

during the wet season. The ditch initiates as a swale and increases in width and depth heading 

west, with maximum channel widths reaching 6 to 8 feet and maximum channel depths reaching 

4 to 5 feet. The other western ditch originates at a man-made, bermed pond on the northwest 

corner of the site. A low-lying swale with negligible width and depth is evident 25 yards 

downgradient from the pond. 

 

The northern drainage ditch channel is approximately 25 to 30 feet wide and 10 to 12 feet deep 

and initiates as a large drainage culvert, most likely connected to the former storm drain system 

established at the site.  

 

All the drainage systems except for the northern ditch are ephemeral and flow only during the 

wet season and following precipitation events, remaining dry from early summer through the 

fall. Flowing or ponded water was observed at all proposed sampling locations during the site 

reconnaissance in April 2007 (Jacobs, 2009a).  

 

1.3.3  Groundwater 

Groundwater at AA1 includes the shallow overburden/shale and the Delaware and Columbus 

Limestone aquifers. The shallow overburden generally has low yields over most of PBOW due 

to the high percentage of silt and clay. Depths to shallow groundwater during the spring of 2008 
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ranged from 1.6 to 5.6 feet below ground surface (bgs). Shallow groundwater generally flows to 

the northwest; however, the local drainage features also serve to control the flow of shallow 

groundwater (see SCR Figure 5-2).  

 

The bedrock water-bearing zone at AA1 is located on the eastern flank of an interpreted 

northeast-southwest-trending linear feature, possibly due to long-term groundwater pumping at 

NASA’s reactor facility, a fracture system, or karst development in the bedrock. Based on a 2010 

sitewide bedrock groundwater elevation contour map, groundwater flow at AA1 is in a north-

northwestern direction (Shaw, 2011a).  

 

1.3.4  Land Use 

The acid areas were used as early as 1941. Acid production likely ceased in 1945, when TNT 

production was discontinued. Previous investigation reports and records searches do not indicate 

dates for construction, operation and dismantling of the acid areas. Based on aerial photograph, 

removal of buildings and aboveground tanks occurred between 1958 and 1968. Building 302 is 

the only remaining structure at the site. All other buildings and tanks have been removed. NASA 

constructed a metal building between former Building 301 and Building 302. This building was 

formerly used by NASA as an incinerator and for equipment storage. This building, along with 

Building 310 and the concrete foundation/slab at Building 308, was removed by NASA during 

late 2011 and early 2012. 

 

Current on-site human receptors include occasional workers or visitors. The AA1 site has the 

potential to be declared excess by the government and made available to the public for 

unrestricted use. 

  

1.4  Summary of Previous Investigations 

As part of a PBOW basewide groundwater investigation, one shallow overburden well and one 

bedrock well were installed at AA1 in 1997. Groundwater samples were collected from these 

wells in November 1997 and May 1998. Analytical results indicated that volatile organic 

compounds (VOC), polynuclear aromatic hydrocarbon (PAH), and explosives detected in the 

bedrock groundwater were at levels above risk-based concentrations (RBC). RBCs used during 

this investigation were based on EPA 1998 tap water criteria (IT Corporation [IT], 1998). 

 

A records review was conducted in 1998 as a preliminary measure for a site investigation of 

AA1 and determined no previous investigations had been conducted. Therefore, a site 

investigation was conducted at AA1 in 1998 and included sampling of surface and subsurface 

soil from 15 soil borings. Surface samples were collected from soil 0.5 to 1.5 feet bgs (0 to 1 foot 
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within native soil) and analyzed for VOCs, semivolatile organic compounds (SVOC), the 

polychlorinated biphenyl (PCB) Aroclor 1260, and metals. One subsurface soil sample was 

collected from a variable depth interval between 2 and 10 feet bgs (collection interval based on 

photoionization detector readings) from each of the 15 boring locations and analyzed for VOCs, 

SVOCs, and metals. Nitroaromatic compounds (NAC) were analyzed from only two surface and 

subsurface soil samples and both samples were located near the TNT residual acid storage tanks. 

Results from surface soil samples above the 1998 EPA RBC included a concentration of the 

nitroaromatic 4-amino-2,6-dinitrotolune in one of the two samples, nine detections of the PCB 

Aroclor 1260 at concentrations ranging from 45 to 9,000 part per billion, and five metals. Only 

inorganic compounds (metals) were found above RBCs in subsurface soil, although subsurface 

soil was not analyzed for PCBs (IT, 1998). 

 

During April 2007 through May 2008, an RI was performed at AA1 to further assess soil 

contamination and to investigate possible groundwater, surface water, and sediment 

contamination in the vicinity (Figure 1-4). A total of 23 surface (0.5 to 1.5 feet bgs) and 22 

subsurface (either 3 to 5 or 8 to 10 feet bgs) soil samples were collected from 23 locations 

previously not investigated during the 1998 site investigation. Both surface and subsurface soil 

samples were analyzed for nitroaromatics, VOCs, SVOCs, PCBs, and target analyte list (TAL) 

metals (Jacobs, 2009a). 

 

During June and July 2007, three bedrock and three overburden/shale monitoring wells were 

installed to determine the depth, gradient, and quality of the groundwater in the two water-

bearing zones underlying AA1. Well placement in the overburden/shale had been determined 

partly on the evaluation of eight temporary piezometers that had been installed in April 2007 to 

determine depth, gradient, and seasonal fluctuation present in the PBOW shallow groundwater. 

Water levels for these piezometers were measured for 1 year. Groundwater samples were not 

collected from the temporary piezometers for laboratory analysis.  

 

Two rounds of groundwater samples were collected from the overburden/shale and bedrock 

monitoring wells in November 2007 and May 2008 to assess the groundwater quality. Samples 

were collected from the newly installed overburden/shale wells (AA1-GW003, AA1-GW004, 

and AA1-GW005) and from two previously existing overburden/shale wells (MK-MW19 and 

AA1-GW002) that had been installed in the 1990s. Likewise, bedrock samples were collected 

from the three newly installed wells (AA1-BEDGW-002, AA1-BEDGW-003, and AA1-

BEDGW-004) and from two wells (AA1-BEDGW-001 and MNTA-BEDGW-001) installed in 

the 1990s. Analytical results were compared with groundwater data from two existing 

monitoring wells (AA1-GW002 and AA1-BEDGW-001) sampled in 1997 and 1998. 
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Groundwater samples were analyzed for nitroaromatics, VOCs, SVOCs, PCBs, TAL metals 

(filtered/unfiltered), cyanide, total organic carbon, turbidity, alkalinity, total suspended solids, 

total dissolved solids, nitrate, chloride, sulfate, and hardness.  

 

In May 2007, to determine possible impact to four nearby drainage channels, 12 surface water 

and 15 sediment samples were collected in upgradient, on-site, and downgradient locations. 

Surface water and sediment samples were analyzed for nitroaromatics, VOCs, SVOCs, PCBs, 

and TAL metals. 

 

In the fall of 2011, additional surface soil sample delineation was performed to fill in data gaps 

identified in the SCR (Jacobs, 2009a). These surface soil sampling locations are presented in 

Appendix A (Figure A-1). PCB contamination was determined during RI efforts to be limited to 

the surface soil as analytical results from only 2 of the 22 subsurface soil samples exhibited PCB 

concentrations above screening criteria. A total of 91 surface soil (0-1 foot) samples were 

collected adjacent to former site structure footprints (building foundations, storage tank cradles) 

and in existing structure areas to achieve AA1 PCB surface soil delineation that is equal to or 

below the risk-based delineation levels (RBDL). A summary of the 2011 surface soil delineation 

field events is included in Appendix A along with associated soil sample collection logs, survey 

results, manifests, and other documentary paperwork associated with RI reporting.  

 

1.5  Nature and Extent of Contamination 

The following sections discuss the findings at AA1. Analytical results are presented in the SCR 

(Jacobs, 2009a) and Appendix A of this FS report.  

 

1.5.1  Soil 

Based on the April 2007 and May 2008 RI activities, contaminants are present in the soil at AA1 

that exceed the 2004 EPA Region 9 residential preliminary remediation goals (PRG) and 

established background values for inorganics. The 2004 USEPA Region 9 residential PRGs are 

referenced here since they were utilized at the time of the RI to evaluate the existing data. Note 

that the PRGs were adjusted to reflect a noncancer hazard quotient (HQ) of 0.1 and an 

incremental lifetime cancer risk (ILCR) of 1E-6. These exceedances were limited to surface soil 

(Jacobs, 2009a). Contaminants in surface soil include PCBs, PAHs, and metals above screening 

levels and subsurface soil contaminants above screening levels include VOCs, PCBs, PAHs, and 

metals.  

 

Surface Soil. The PCBs Aroclor 1254 and Aroclor 1260 are the primary contaminant in the 

surface soil at AA1. PCBs were detected above PRGs in 25 of the 38 surface soil samples 
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collected during the RI. Only 6 of 38 surface soil samples exhibited detections of PAHs above 

PRG values, and benzo(a)pyrene was detected above its screening level in each of the 6 samples. 

Lead was the only metal detected at a concentration greater than the PRG and background 

screening value in surface soil samples. 

 

Additional Surface Soil Delineation Samples. Based upon an evaluation of detected PCB 

concentrations, associated risks in the BHHRA (Jacobs, 2010a), and the spatial distribution of 

these PCBs, additional surface soil samples were collected in 2011 to better delineate PCB 

contamination surrounding former storage tanks and buildings. This delineation sampling effort 

is described in Appendix A. A total of 91 surface soil delineation samples were collected to 

address data gaps and assist in defining the extent of contamination. Surface soil delineation 

samples were collected and analyzed for PCBs only. PCB concentrations in these delineation 

samples and the RI surface soil samples were compared to RBDLs as described in Appendix A. 

RBDLs were exceeded in 64 of 129 samples (50 percent) primarily due to concentrations of 

Aroclor 1254 and Aroclor 1260. In addition to Aroclor 1254 and Aroclor 1260, Aroclor 1268 

was detected in two surface soil samples that contributed to a total PCB concentration that 

exceeded the RBDL (i.e., 2 milligrams per kilogram [mg/kg]). It was determined that the 

analytical results from the RI samples combined with those from the delineation samples were 

adequate for delineation of the extent of contamination. 

 

Subsurface Soil. Because the vertical mobility of PCBs in soil is limited, PCBs are not as 

prevalent in the subsurface soil as in surface soil. A total of 22 subsurface soil samples were 

collected from depths of 3 to 5 and 8 to 10 feet; Aroclor 1254 and Aroclor 1260 were detected at 

concentrations above the 2004 PRGs in only 2 samples, both were from the 3-5-foot interval. 

Only two organic compounds, benzo(a)pyrene and tetrachloroethene (PCE), were detected at a 

maximum concentration that modestly exceeded the respective PRG values. The PRG was 

exceeded for each of these compounds by only a single sample, and the frequency of detection 

for benzo(a)pyrene was only 5 percent and for PCE was only 2 percent among the 37 subsurface 

soil samples collected. No metal was detected in subsurface soil at a concentration exceeding the 

PRG and background screening value.  

 

Potential Sources of Soil Contamination. A review of the results of the RI and delineation 

surface soil samples and the RI subsurface soil samples indicate that presence of PCBs is 

generally associated with the areas around the buildings and former storage tanks. The PCBs 

found in AA1 soils most likely originated from PCB-containing paints that may have been used 

to field-paint tanks constructed at the site during World War II. PCBs in soil are distributed 

around the former locations of tanks at the site. PCB-containing paints were commonly used in 
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the U.S. and Canada from the 1930s to the 1970s (Gill, et al., 1997). PCB paints were applied to 

older U.S. Department of Defense (DoD) structures (ESTCP, 2011). PCBs were added to paints 

to enhance structural integrity, reduce flammability, increase antifungal properties, and impart 

heat resistance (Rodriguez, 2010). Data provided to EPA indicates that PCBs have been found in 

dried paint at concentrations that range from <1 to 97,000 parts per million (EPA, 1999). Aroclor 

1254 was included in an old formulation for chlorinated rubber paints (Gordon and Gordon, 

1955). A 1942 paint dictionary indicates that chlorinated rubber was used to enhance the 

chemical resistance of paints exposed to acids and alkalis (Stewart, 1942). Aroclor 1254 was 

believed to be a chemical component in the formulation for federal specification TT-P-912 for 

chlorinated rubber paint (Lowry, et al., 1998). In 2001, technicians at Army industrial sites 

discovered PCBs in paint that coated many structures and process equipment (USACE, 2011). 

PCB-containing paint at closed Army ammunition plants has delayed plans for the 

decontaminating equipment and buildings (Rodriguez, 2010; USACE, 2011). These problems 

have led the DoD to develop and test in situ technologies to remove and destroy PCBs found on 

DoD structures at locations such as the Badger Army Ammunition Plant (ESTCP, 2011). Badger 

Army Ammunition Plant was constructed in 1942 and sulfuric acid was produced at the facility.  

 

1.5.2  Surface Water 

A total of 12 surface water samples were collected during the 2007 and 2008 RI activities. 

Contaminants exceeding the EPA Region 9 residential PRGs in surface water are limited to 

VOCs and metals. Only 2 of the 12 surface water samples collected exhibited VOC compounds 

at concentrations above PRG values. The metals aluminum, arsenic, iron, manganese, thallium, 

and vanadium were detected at concentrations above PRGs in one or more surface water 

samples. Other contaminants detected in the surface water include explosives, PAHs, and one 

VOC, but results were below respective PRG screening limits. PCBs, which are the primary 

contaminants associated with AA1, were not analyzed for in the surface water samples because 

of their low miscibility in water. 

 

1.5.3  Sediment 

From the 15 collocated sediment samples (3 collocated surface water sampling locations were 

dry), contaminants in sediment at concentrations exceeding the EPA Region 9 residential PRGs 

are limited to PCBs, PAHs, and metals. PCBs were detected at concentrations above PRGs in 6 

of the 15 sediment samples collected, and PAH compounds were detected at concentrations 

above screening levels in 5 samples. The PAH benzo(a)pyrene was detected at concentrations 

above the PRG in all five samples, and no other PAH was detected above its PRG in four of 

these samples. The metals aluminum, lead, nickel, and vanadium were detected above PRGs in 
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one or more sediment samples. Other contaminants detected in the sediment but not exceeding 

screening levels include explosives and VOCs. 

 

1.5.4  Groundwater  

Groundwater samples were collected from the AA1 monitoring wells during four sampling 

events:  November 1997, May 1998, November 2007, and May 2008, although not all wells were 

installed during the 1997 and 1998 sampling dates. The 1997/1998 groundwater samples were 

collected from the two previously existing overburden/shale (MK-MW19 and AA1-GW-001) 

and bedrock (AA1-BEDGW-001 and MNTA-BEDGW-001) wells. The 2007/2008 sampling 

events included all five AA1 overburden/shale and all five AA1 bedrock wells. Based on the 

analytical results from the sampling events, contaminants are present in the shallow and bedrock 

groundwater at AA1 at concentrations that exceed both the 2004 EPA Region 9 residential PRGs 

and background screening values for inorganics.  

 

Overburden/Shale Groundwater. Chemicals detected in the overburden/shale groundwater 

at concentrations exceeding PRGs and PBOW background concentrations include one VOC 

(trichloroethene) and five metals (arsenic, iron, manganese, thallium, and vanadium). The VOC 

trichloroethene was detected in only one 1998 sample from well AA1-GW002 (estimated 

concentration of 0.14 µg/L), but not in the field duplicate of this sample. None of the five metals 

appear to be site related. 

 

Bedrock Groundwater. The metals detected in AA1 bedrock groundwater at concentrations 

exceeding PRGs and PBOW background are arsenic, iron, manganese, thallium, and vanadium. 

The presence of these metals does not appear to be related with former site activities. Organic 

compounds detected in the bedrock groundwater at concentrations above PRG values include 

explosives, TCE, and petroleum-related VOCs (benzene, ethylbenzene, toluene, and xylenes) 

and SVOCs (naphthalene and 2-methylnaphthalene). With the exception of the petroleum-related 

compounds, these organics were infrequently detected and at estimated concentrations (<3 µg/L) 

that are less than the reporting limits. The petroleum-related compounds were detected at much 

higher concentrations (e.g., 930 µg/L xylenes in AA1-BEDGW-002 May 2008 sample). These 

compounds are naturally occurring and are prevalent in the Delaware Limestone throughout 

PBOW.  

 

1.6  Summary of Risk Assessments 

Risks associated with exposure to contaminants in AA1 environmental media were evaluated for 

both human health and ecological receptors. Human health risks were evaluated in the BHHRA 

(Jacobs, 2010a), and the potential for unacceptable chemical-specific hazards was evaluated in 
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the SLERA (Jacobs, 2010b). Summaries of the BHHRA and SLERA results are presented in 

Sections 1.6.1 and 1.6.2, respectively. 

 

1.6.1  Summary of Human Health Risks 

Human health risks were evaluated for potential current and future human receptors that may 

have contact with soils, surface water, sediment, and/or limestone bedrock groundwater 

associated with AA1. Overburden/shale groundwater was evaluated only qualitatively in the 

BHHRA because of low yield. 

 

Even though bedrock groundwater yields were found to be very low and all of the five wells 

evaluated as part of the site characterization report and BHHRA were found to have naturally 

occurring petroleum hydrocarbons at depth, risks associated with bedrock groundwater were 

quantitatively evaluated in the BHHRA assuming potable use (Jacobs, 2010a). The presence of 

naturally occurring petroleum hydrocarbons and hydrogen sulfide in the limestone bedrock has 

been documented at other locations across the PBOW facility (Shaw, 2006), including the nearby 

Waste Water Treatment Plant No. 1 (Shaw, 2011b), Ash Pit No. 1 (Shaw, 2010a) and the 

Locomotive Building Area (Shaw, 2010b). The low yield and the presence of naturally occurring 

hydrocarbons render this groundwater nonpotable. 

 

Several of the AA1 groundwater wells could not be adequately purged and/or the samples had to 

be collected using the bailer method. The lack of purging and use of the bailer method produce 

samples with high suspended particulates, resulting in elevated levels of turbidity and metals 

content. Therefore, groundwater exposure concentrations used in the BHHRA are uncertain due 

to data quality, and the groundwater exposure pathway is regarded as implausible because of low 

water yield from the formation underlying AA1. Groundwater exposure is an incomplete 

exposure pathway and the evaluation of groundwater risks in the BHHRA is a departure from 

standard risk assessment procedure. 

 

The following receptors and media were evaluated for risk in the BHHRA:  

 
 Current groundskeeper (surface soil) 

 
 Current construction worker (surface soil, subsurface soil, surface water, and 

sediment) 
 

 Current hunter (surface soil [including the venison ingestion pathway]) 
 

 Current hunter’s child (surface soil [venison ingestion pathway only]) 
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 Future adult and child resident (surface soil, subsurface soil, surface water, sediment, 
and groundwater) 

 
 Future indoor worker (surface soil and groundwater). 

 

It is reasonable to include residential exposure in the BHHRA because FUDS policy requires that 

remedial alternatives developed in the FS consider unrestricted use (USACE, 2004), and not 

necessarily because a given site is expected to be developed for residential use. An evaluation of 

unrestricted use (represented by a residential scenario) in the BHHRA is required to support 

these FS alternatives.  

 

Note that for the resident and construction worker, both the surface soil and subsurface soil were 

evaluated for risks in the BHHRA by assuming that 100 percent of site soil to which the receptor 

would be exposed is surface soil, and then separately assuming that 100 percent of the soil to 

which the receptor would be exposed is subsurface soil. Under a future residential development 

or construction scenario, it is likely that soil would be excavated and that site receptors would be 

exposed to a mixture of surface and subsurface soil. Thus, the approach used in the BHHRA 

results in estimates of overall soil exposure that are biased high.  

 

The summed cancer risks and noncancer hazards to the various receptors are shown in Table 1-1. 

The ILCR values for each exposure medium and each receptor are compared to the  range (1E-6 

to 1E-4) that is identified as acceptable for lifetime cancer risk in the EPA National Contingency 

Plan and Hazardous Substances Pollution Contingency Plan (NCP) (EPA, 1990).  This range is 

referred to hereinafter as the “NCP risk management range” and represents an excess lifetime 

cancer risk of 1E-6 to 1E-4 (i.e., an increase in the cancer rate ranging between 1 per 1,000,000 

to 1 per 10,000 among exposed individuals). This goal is the logarithmic midpoint of the NCP 

risk management range. The upper end of this range (1E-4) is recognized as an established level, 

above which remedial action generally must be taken. The ILCR results are also compared to the 

PBOW cancer risk goal of 1E-5, which represents the logarithmic midpoint of the NCP risk 

management range. The PBOW ILCR goal is based on Ohio Environmental Protection Agency 

(OEPA) policy which describes that the 1E-5 excess cancer risk level is “…to be used as both the 

level of acceptable excess cancer risk ... and for the development of remediation goals for a site" 

(OEPA, 2009). This 1E-5 ILCR level has been consistently applied to all PBOW sites for more 

than a decade, both as a basis for remedial action and for deriving cleanup goals.   

 

The site-related ILCR values associated with exposure to surface soil or to subsurface soil 

exceed the PBOW ILCR goal of 1E-5 for the future on-site resident.  No other receptor exposed 

to surface or subsurface soil had a site-related ILCR value that exceeded the ILCR goal. (The 
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upper end of this range (1E-4) is recognized as an established level, above which remedial action 

generally must be taken.  

 

Noncancer hazards are quantified using chemical-specific HQs, which are summed to derive a 

hazard index (HI). HI values are compared to a target HI of 1. This represents a level at or below 

adverse noncancer effects which are regarded as unlikely for any individual exposed under the 

receptor scenario. Where an HI exceeds a value of 1, it may be appropriate to segregate the HQ 

values by the target organs affected for each chemical of potential concern quantitatively 

evaluated in the BHHRA. If a target organ-specific HI exceeds a value of 1, then the noncancer 

hazard cannot be regarded as unlikely. Because of uncertainties associated with toxicity values 

and exposure assumptions, the total ILCR and HI values are rounded to one significant figure; 

for total HI values greater than 10, the HI value is rounded to the nearest whole number.  

 

As previously mentioned, the risks and hazards associated with AA1 groundwater are regarded 

as implausible because exposure is unlikely due to low yield of the bedrock aquifer and naturally 

poor water quality. In addition, the quality of the groundwater data set is low due to high 

turbidity associated with an inability to properly purge the wells and due to use of the bailer 

sampling method, which had to be implemented to collect several of the samples due to low 

water yield. The risk-driving chemicals in AA1 groundwater appear to be naturally occurring 

inorganics (i.e., arsenic, cyanide, thallium) and naturally occurring petroleum-related organic 

chemicals (i.e., benzene) that are not associated with former PBOW activities. Naturally 

occurring petroleum hydrocarbons have been observed at depth from the cores and boring logs of 

numerous PBOW bedrock wells, including all five AA1 bedrock wells. Also, very strong 

hydrogen sulfide odors are present at MNTA-BEDGW-001 and were also noted at AA1-

BEDGW-003 and AA1-BEDGW-004 (Jacobs, 2006).  

 

As reported in the AA1 BHHRA, the groundwater risks (ILCR of 9E-5 for workers; 4E-4 for 

residents) exceeded the PBOW cancer risk goal for each receptor evaluated. The latter also 

exceeded the NCP risk management range. Similarly, the noncancer hazards associated with 

AA1 groundwater exposure (HI values ranging from 2 to 14) exceeded the HI goal (1) for each 

receptor evaluated. Because exposure to groundwater is regarded as implausible and because the 

“risk driving” chemicals are not related to former site activities, risks and hazards associated 

with groundwater are not further discussed in this section.  

 

Summaries of the BHHRA results are presented in Table 1-1. Only the future resident has total 

ILCR or HI values, as reported in the BHHRA, that exceed respective PBOW goals of 1E-5 or 1. 

As mentioned above, the BHHRA evaluated exposure to surface soil and subsurface soil 
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separately. The combined child/adult resident had an ILCR of 6E-5 assuming all soil exposure is 

to surface soil. Although this value exceeds the PBOW cancer risk goal, it is within the NCP risk 

management range. The child resident had an HI of 2 associated with surface soil exposure. 

Because this value exceeds the HI goal of 1, adverse noncancer health effects cannot be regarded 

as unlikely.  

 

Approximately 63 percent of the surface soil total ILCR reported for the adult/child resident in 

the BHHRA is associated with combined Aroclor 1254/1260 (ILCR=3.9E-5), and 29 percent is 

associated with arsenic (ILCR=1.8E-5). The exposure point concentration (EPC) for arsenic used 

in the BHHRA is 7.64 mg/kg. Because the arsenic EPC is less than the PBOW background 

maximum (36.5 mg/kg) and mean (10.8 mg/kg) arsenic concentrations, the ILCR for AA1 

arsenic is regarded as related to natural background concentration.  

 

As mentioned, the total HI for the resident child exposed to surface soil is 2. Approximately 84 

percent of this HI is associated with exposure to Aroclor 1254, which results in a PCB HI value 

of 2 (1.7 prior to rounding), which exceeds the HI goal of 1. Virtually all of the remaining 

contribution to the total HI is associated with naturally occurring arsenic. 

 

The ILCR value for the future resident exposure to contamination in subsurface soil also exceeds 

the PBOW cancer risk goal. The ILCR associated with subsurface soil exposure for the resident 

that is reported in the BHHRA (4E-3) also exceeds the NCP risk management range. Over 99 

percent of the total ILCR reported for the resident in Appendix B of the BHHRA is associated 

with PCE in subsurface soil, and virtually all of this value is associated with PCE volatilization 

from the subsurface soil to indoor air, under the assumption that a resident is exposed via 

inhalation. As described in the following paragraph, the subsurface soil-to-air contributions of 

PCE are regarded as negligible with respect to cancer risks. 

 

The ILCR in the BHHRA was derived using provisional toxicity values for PCE, as no verified 

toxicity values were available. Since submittal of the BHHRA, EPA has verified new toxicity 

values for PCE, which were posted on the Integrated Risk Information System (IRIS) in 

February 2012 (EPA, 2012a). As a result, the maximum detected concentration of PCE in 

subsurface soil (1.6 mg/kg) is less than the current April 2012 Regional Screening Level for PCE 

in residential soil (22 mg/kg) (EPA, 2012b), which is based on a cancer risk of 1E-6 using the 

recently verified toxicity values. Because the maximum detected concentration of PCE is less 

than the RSL, the associated cancer risk is less than 1E-6 and is thus regarded as negligible. For 

that reason, PCE in AA1 subsurface soil is not further considered in this summary with respect to 
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cancer risks, and the results for PCE are not reflected in the BHHRA summary provided in Table 

1-1. 

 

The HI values for the child (HI=4.1) and adult resident (HI=2.8) reported in the BHHRA are 

similarly dominated by the contribution of volatilized PCE (HI values of 3.0 and 2.6, 

respectively). Because the maximum detected concentration of PCE in subsurface soil is less 

than the RSL (note that the noncancer-based RSL, using a hazard quotient of 0.1 is 37 mg/kg), 

noncancer hazard associated with PCE is negligible and is not further discussed in this summary. 

 

The ILCR for the future resident associated with AA1 subsurface soil is estimated as 4E-5 

(2.5E-5 for the resident child; 1.6E-5 for the resident adult). Over half of this value (53 percent) 

is associated with arsenic (ILCR=2.2E-5), which is attributed to naturally occurring background 

levels. Nearly all of the remaining ILCR (44 percent) associated with residential exposure to 

AA1 subsurface soil is attributed to PCBs, which have a combined ILCR of 1.8E-5 (Aroclor 

1254 ILCR=4.9E-6; Aroclor 1260 ILCR=1.3E-5). This ILCR value exceeds the PBOW cancer 

risk goal, but is within the NCP risk management range. The AA1 subsurface soil HI value for 

neither the child (HI=1) nor the adult (HI=0.2) exceeds the PBOW HI goal of 1, indicating that 

adverse noncancer health effects are unlikely for any receptor exposed to AA1 subsurface soil.  

 

The only chemical detected in sediment that elicited an ILCR greater than 1E-6 for the resident 

was arsenic (2.6E-6:  1.7E-6 in resident child; 9E-7 in resident adult). This marginal risk is 

associated with a 95 percent upper confidence limit on the mean AA1 sediment concentration of 

9.66 mg/kg, which was used as the EPC. This value is less than the PBOW background mean 

soil concentration of 10.6 mg/kg and maximum background concentration for arsenic of 36.5 

mg/kg. The sediment samples at AA1 are largely from wet-weather conveyances which are 

eroded into the soil. These conveyances typically have little or no water and do not represent 

aquatic environments. Thus, the sediment materials are likely similar to the local soil, and the 

arsenic found in sediment is likely naturally occurring.  

 

Chemicals of concern (COC) are identified based on the results of the BHHRA for those 

receptors which have a total site-related ILCR that exceeds the PBOW 1E-5 ILCR goal or a total 

site-related HI that exceeds a value of 1. As discussed earlier in this section, the PBOW ILCR 

goal of 1E-5 is based on OEPA (2009) policy which states that the 1E-5 excess cancer risk level is 

“…to be used as both the level of acceptable excess cancer risk ... and for the development of 

remediation goals for a site." This goal is the logarithmic midpoint of the NCP risk management 

range of 1E-6 to 1E-4 for acceptable excess lifetime cancer risk (EPA, 1990). The upper end of 

this range (1E-4) is recognized as an established level, above which remedial action generally 
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must be taken. An ILCR goal of 1E-5 has been consistently applied to all PBOW sites for more 

than a decade, both as a basis for remedial action and for deriving cleanup goals. 

 

COCs are site-related chemicals that are identified as requiring a remedial action. Because the 

area surrounding PBOW is agricultural and residential and because other PBOW sites have been 

remediated based on unrestricted land use, COCs have been identified for surface and subsurface 

soil based on residential exposure. This assumption is appropriate because the area surrounding 

the former PBOW facility is rural and residential, and if/when the property is excessed, the land 

will likely become residential.  

 

Based on the review of the AA1 BHHRA provided previously, only surface soil and subsurface 

soil contained site-related chemicals that contributed to a total site-related ILCR that exceeded 

the PBOW ILCR goal of 1E-5 or the PBOW HI goal of 1. These exceedances occur only for the 

resident. The only chemicals that contributed significantly to these elevated ILCR and HI values 

in surface and subsurface soil are the PCBs Aroclor 1254 and Aroclor 1260. Thus, the COCs 

identified for AA1 surface soil and subsurface soil, based on residential exposure, are Arcolor 

1254 and Aroclor 1260.  

 

1.6.2  Summary of Ecological Risks 

A SLERA was performed as part of the RI for AA1 (Jacobs, 2010b). It is important to note that a 

site-specific SLERA was performed to satisfy administrative requirements, including those 

performed per the FUDS regulations (USACE, 2004). This SLERA included the following steps:  

problem formulation, exposure characterization, ecological effects characterization, and risk 

characterization. As part of the problem formulation step, both terrestrial and aquatic assessment 

receptors were identified to represent a variety of avian and mammalian receptor types and 

functions. The seven terrestrial assessment receptors and two aquatic assessment receptors are as 

follows: 

 
Terrestrial Assessment Receptors 
 

 Deer mouse (Peromyscus maniculatus, small omnivorous mammal) 
 Short-tailed shrew (Blarina brevicauda, small insectivorous mammal) 
 Eastern cottontail rabbit (Sylvillagus floridanus, medium-sized herbivorous mammal) 
 Marsh wren (Cistothorus palustrus, small insectivorous bird) 
 White-tailed deer (Odocoileus virginianus, large herbivorous mammal) 
 Raccoon (Procyon lotor, medium-sized omnivorous mammal) 
 Red-tailed hawk (Buteo jamaicensis, large carnivorous bird). 
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Aquatic Assessment Receptors 

 
 Raccoon (Procyon lotor, medium-sized omnivorous semiaquatic mammal) 
 Mallard duck (Anas platyrhynchos, avian aquatic omnivore) 

 

No federal threatened or endangered species have been observed on site, but the marsh wren was 

selected as a surrogate species for the sedge wren (Cistothorus platensis), an Ohio endangered 

species that has been observed within a 2-mile radius of the PBOW facility. Also, although the 

National Wetland Inventory maps (U.S. Fish and Wildlife Service, 1977) did not identify any 

wetlands on AA1, three small areas (the largest being approximately 1 acre) within the AA1 

boundary were identified during a site vegetation survey as scrub/shrub wetland community.  

 

A chemical-specific predictive hazard estimate was performed for AA1 using the seven 

terrestrial and two aquatic assessment species for exposure to AA1. Ecological hazard quotient 

(EHQ) values were calculated for each chemical of potential ecological concern and each 

assessment receptor. 

 

EHQ values of 1 or less represent no probable potential for unacceptable chemical-specific 

hazard. Values greater than 1 but not exceeding 10 represent a low potential for adverse 

ecological effects. EHQ values that exceed 10 are regarded as having a significant potential for 

adverse effects, and EHQ values that exceed 100 are regarded as having the highest potential for 

ecological effects (Wentsel, et al., 1996).  

 

Only three chemicals had EHQ values that exceeded a value of 1 with respect to soil; the EHQ 

for each receptor was less than 10 (Table 1-2). This indicates an overall low potential for adverse 

ecological effects associated with soil. The only chemicals with EHQ values exceeding 1 are 

vanadium, Aroclor 1254, and Aroclor 1260, and these exceedances occurred only in the shrew, 

wren, and mouse. None of the other assessment receptors evaluated for soil had any EHQ values 

greater than 1. Of these three chemicals, only Aroclor 1254 and Aroclor 1260 are related to 

former site activities, as vanadium was detected at mean (25.6 mg/kg) and maximum (51.7 

mg/kg) concentrations in AA1 soil that closely approximate those of the PBOW background soil 

data set (24.8 and 40.9 mg/kg, respectively). The maximum EHQ values for Aroclor 1254 (wren) 

and Aroclor 1260 (wren) are 3 and 8, respectively.  

 

For the aquatic receptors, only the raccoon had any EHQ values that exceeded a value of 1, and 

none of the EHQ values exceeded a value of 10. This indicates a low potential for adverse 

ecological effects. The aquatic EHQ values for the raccoon that exceed 1 are the four PAHs 
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2-methylnaphthalene (EHQ=4), anthracene (EHQ=7), flouranthene (EHQ=5), and pyrene 

(EHQ=8). Each of these chemicals are associated with concentrations in sediment. PAHs are 

ubiquitous compounds that result from incomplete combustion and are also naturally present in 

petroleum-based materials, including those used in asphalt. It is likely that the presence of these 

PAHs in sediment is the result of exhaust emissions and nearby road runoff, including leakage 

from vehicles, as well as from the breakdown of petroleum chemicals from the asphalt. The 

presence of PAHs in sediment does not appear to be resultant from former PBOW activities.  

EHQs are not measures of risk, are not population statistics, and are not linearly scaled. Thus, the 

use of numerical EHQ values alone cannot justify either a removal action or a remedial action. In 

the SLERA, remediation based solely on potential for chemical-specific hazard was not 

recommended, due to uncertainties of toxicity and EPC estimates and the relatively low EHQ 

values. Also, no rare, threatened, or endangered animal or plant species have been confirmed at 

the site. Additional ecological hazard assessment study would be required to document and/or 

provide compelling weight of evidence for realistic measures of ecological hazard that might 

warrant removal or remedial actions at the sites based solely on ecological concerns. As 

mentioned in Section 1.6.1 and described in Chapter 2.0, remediation of the site is recommended 

based on potential human health risks. 
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2.0 Identification of Remedial Action Objectives  
 

2.1  Introduction 

This chapter identifies the remedial action objective (RAO) for AA1, provides remediation 

volume estimates based on the RAOs and analytical results, and identifies applicable or relevant 

and appropriate requirements (ARAR) associated with the chemicals, environmental media, and 

potential actions associated with the remediation of site materials.  

 

RAOs are cleanup objectives that are developed during the FS and finalized in the record of 

decision to protect human health and the environment. They consist of medium-specific goals for 

protecting human health and the environment. RAOs provide the basis for the identification, 

detailed analysis, and selection of remedial alternatives. 

 

RAOs developed for the protection of human health and the environment specify the following: 

 
 COCs to be addressed 
 
 Relevant exposure routes and receptors 
 
 Chemical concentration limits specific to COCs, environmental media, and specific 

locations at the site, referred to as remedial goals (RG). 
 

The RAO for AA1 is: 

 
 Prevent human exposure via any exposure route (ingestion, inhalation, or dermal 

contact) to site soil containing the COCs at concentrations that exceed AA1 RGs of 1 
mg/kg for Aroclor 1254 and 2 mg/kg for total PCBs.  

 

Section 2.2 presents and describes the derivation of RGs and their implications for residual 

ecological hazards. Section 2.3 identifies ARARs associated with potential remediation 

activities. The RGs are used to provide estimations of the area and volume of contaminated 

media in Section 2.4.  

 

2.2  Remedial Goals  

RGs, shown in Table 2-1, are selected to address human health concerns and may be based on 

chemical- and medium-specific ARARs or risk-based criteria. These terms are briefly described 

below: 
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 Chemical-specific ARARs – Enforceable requirements for specific chemical 
concentrations in a specific environmental medium.  

 
 Risk-based criteria – Risk-based criteria are derived using exposure and toxicity 

assessment methodology. These criteria provide important standards relating 
contaminant concentrations to specific risk levels. Risk-based criteria are chemical-
specific, receptor-specific, medium-specific concentrations.  

 

RGs, shown in Table 2-1, were developed for each COC in AA1 soil. Based on the AA1 risk 

assessment results (Section 1.5), Aroclor 1254 and Aroclor 1260 are the only COCs. However, 

as described in Section 2.2.1, the RG based on the carcinogenic effects of Aroclor 1254 and 

Aroclor 1260 should also be applied to total PCBs, unless there is specific toxicological 

information to suggest that a specific Aroclor or PCB congener is substantially less carcinogenic 

than Aroclor 1254 and Aroclor 1260. 

 

2.2.1  Development of Remedial Goals 

The first step of RG development was to perform a comprehensive search for any chemical-

specific ARARs for COCs in soil. No chemical-specific ARARs were found. Therefore, the AA1 

RGs were derived from risk-based criteria, referred to as risk-based remediation levels (RBRL) 

(Jacobs, 2009b), which were back-calculated from the BHHRA. Most of the property 

surrounding the former PBOW facility is rural residential, and other PBOW sites have been 

remediated to meet residential criteria. It is therefore likely that if/when the AA1 property is 

excessed, it may be developed for residential purposes. For this reason, the RBRLs selected for 

use in deriving RGs are based on residential land use. 

 

With respect to risk-based criteria, both cancer and noncancer effects must be considered in the 

calculation of RBRLs that are used to derive the RGs. The AA1 RGs were derived based on a 

cumulative target cancer risk level of 1E-5 and a cumulative HI of 1. The ILCR of 1E-5 

represents the logarithmic midpoint of the NCP acceptable cancer risk range (1E-6 to 1E-4) and 

is the cancer risk goal used for other PBOW sites. An HI of 1 represents a level of exposure at 

which adverse health effects are unlikely for all receptors.  

 

With few exceptions, the cancer risks associated with all carcinogens are regarded as additive. 

Therefore, the ILCR goal for PBOW (1E-5) must typically be apportioned to the various 

carcinogenic COCs to account for their additive risks. In the case of Aroclor 1254 and Aroclor 

1260 (and nearly all other Aroclors), these PCBs share a common cancer slope factor and have 

generally similar physical/chemical characteristics. Thus, at identical concentrations, the ILCR 

values of Aroclor 1254 and Aroclor 1260 are identical. Noncancer effects of different COCs are 
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generally assumed to be additive only if their respective critical effects have the same target 

organ. Of the two COCs, only Aroclor 1254 has a noncancer chronic reference dose; therefore, 

additivity of noncancer effects of AA1 COCs in not relevant in the derivation of AA1 soil RGs. 

 

RBRLs, from which the RGs are derived, are back-calculated from the BHHRA separately for 

cancer and noncancer effects. RBRLs based on cancer-based effects of COCs are calculated 

using the following equation (EPA, 2000):  

 

coc

coc
coc ILCR

TREPC
RBRL       Eq. 2-1 

where:  

cocRBRL  = risk-based remediation level (mg/kg) for a given COC, receptor, and source 

medium (calculated)  

cocEPC  = exposure point concentration (mg/kg) of the COC in the given medium (from 

the BHHRA) 

TR  = target risk level (1E-5)  

cocILCR  = incremental lifetime cancer risk for the COC for a receptor and source 

medium combination (from the BHHRA). 
 

RBRLs for noncancer effects of COCs are calculated as follows (EPA, 2000):  

 

cum

coc
coc HI

THIEPC
RBRL       Eq. 2-2 

where:  

cocRBRL  = risk-based remediation level (mg/kg) for a given COC, receptor, and source 

medium (calculated)  

cocEPC  = exposure point concentration (mg/kg) of the COC in the given medium (from 

the BHHRA)  

THI  = target hazard index (=1)  

cocHI  = hazard index, specific to the COC for a receptor and source medium 

combination (from the BHHRA) 
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The cancer-based RBRLs were calculated for each of the two AA1 COCs based on an ILCR 

value of 1E-5 using Equation 2-1. The non-cancer-based RBRL for Aroclor 1254 was calculated 

using Equation 2-2 based on an HI value of 1. The EPC, ILCR, and HI terms are from the AA1 

BHHRA (Jacobs, 2008). Table 2-2 presents the RBRLs derived for AA1 surface soil for 

residential land use and includes the input.  

 

For cancer risk-based RBRLs (Equation 2-1), the ILCR resulting from the 6-year child resident 

exposure duration and the ILCR resulting from the 24-year adult exposure duration calculated in 

the BHHRA are summed as described in the BHHRA per current risk assessment guidance 

(EPA, 1991; 2002a; 2012b). This yields a combined child/adult resident ILCR based on 30 total 

years of exposure. The child and adult are summed because cancer risks are regarded as 

cumulative throughout an individual’s lifetime.  

 

The same cancer slope factor is used for Aroclor 1254 and Aroclor 1260, which means that the 

two COCs have the same cancer potency. Accordingly, if the summed child/adult resident ILCR 

values (1.05E-5 for Aroclor 1254; 2.86E-5 for Aroclor 1260) and the respective EPCs (2.40 for 

Aroclor 1254; 6.53E-5 for Aroclor 1260) for the two Aroclor COCs shown in Table 2-2 are 

inserted into Equation 2-1 with a target cancer risk level of 1E-5, a cancer-based RBRL of 2.3 

mg/kg results for each of these PCB mixtures. Rounded to one significant figure, the cancer-

based RBRL for each Aroclor is 2 mg/kg. 

 

For noncancer risk-based RBRLs (Equation 2-2), the HI resulting from the 6-year child resident 

exposure duration is used, because childhood exposure results in a higher HI than does adult 

exposure. Thus, the HI for the child will result in a more protective RBRL value than would the 

adult HI. Please note that because of differences in toxicological responses to cancer-based and 

non-cancer-based effects, the child and adult HI values are not summed in the same way as ILCR 

values (described above for Equation 2-1).  Also, due to the underlying dose-response 

relationships that may not be linear, the HI value is not necessarily linearly scaled; therefore, 

Equation 2-2 should be used with caution. 

 

As mentioned, only Aroclor 1254 has an associated chronic reference dose for noncancer effects. 

Thus, the surface soil EPC of 2.4 mg/kg and HI of Aroclor 1254 for the resident child (Table 

2-2) are inserted into Equation 2 to yield a non-cancer-based RBRL of 1.4 mg/kg, or 1 mg/kg 

when rounded to one significant figure. 

 

As described above and shown in Table 2-2, there are two possible RBRLs for Aroclor 1254: 2 

mg/kg based on cancer effects and 1 mg/kg based on noncancer effects. For health 
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protectiveness, the lower of the two is selected as the Aroclor 1254 RG. The RBRL for Aroclor 

1260 is 2 mg/kg. Aroclor 1254 has the same cancer potency and, consequently, the same cancer-

based RBRL as Aroclor 1260. As such, even though the non-cancer-based RBRL is selected as 

the RG for Aroclor 1254, the cancer-based effects of Aroclor 1254 contribute to a receptor’s 

overall ILCR and must be considered in the derivation of an RG for Aroclor 1260. Because 

additive effects must be considered in the derivation of RGs and because the cancer-based RBRL 

for Aroclor 1254 is identical to that of Aroclor 1260, the cancer-based RG of 2 mg/kg is selected 

for the combined concentrations of Aroclor 1254 and Aroclor 1260.  

 

Application of the combined RG for Aroclors 1254/1260 is contingent on the RG for Aroclor 

1254 not being exceeded. For example, if a location has an Aroclor 1254 concentration of 1.6 

mg/kg and an Aroclor 1260 concentration of 0.2 mg/kg, the location is in exceedance of an RG. 

This is because the Aroclor 1254 concentration exceeds the Aroclor 1254-specific RG of 1 

mg/kg, even though the summed Aroclor 1254/1260 concentration (1.8 mg/kg) does not exceed 

the combined Aroclor 1254/1260 RG of 2 mg/kg. Another location may have a higher summed 

Aroclor 1254/1260 concentration (e.g., Aroclor 1260 at 1.7 mg/kg; Aroclor 1254 at 0.3 mg/kg), 

but may not be in exceedance of either of the RGs. In summary, if the PCB concentrations in soil 

at a location exceed either the combined Aroclor 1254/1250 RG or the chemical-specific RG for 

Aroclor 1254, the location is in exceedance of an RG and thus does not meet the RAO.  

 

Aroclor 1254 and Aroclor 1260 are the only PCBs detected in AA1 soil during the site 

investigation (IT, 1998) and RI investigation. Aroclor 1268 was also detected in 2 of the 91 

delineation samples collected in 2011 (Appendix A). The concentration of other PCBs will be 

added to those of Aroclor 1254 and Aroclor 1260 to determine the total PCB concentration 

unless the additional PCBs are substantially less carcinogenic than Aroclor 1254/1260. This 

resultant summed PCB concentration value will be compared to the cancer-based summed 

Aroclor 1254/1260 RG of 2 mg/kg. Therefore, the cancer-based RG of 2 mg/kg will be used for 

total summed PCB concentrations as shown in Table 2-1.  

 

2.2.2  Implications of Remedial Goals for Ecological Receptors 

As mentioned in Section 1.6.2, only three of the chemicals detected in AA1 soil had EHQs 

estimated in the SLERA that exceed a value of 1 (unlikely potential for adverse ecological 

effects), and none exceeded a value of 10 (low potential for ecological effects) (Jacobs, 2010b). 

Two of these chemicals, Aroclor 1254 and Aroclor 1260, are site related. These estimates are 

associated with a considerable degree of uncertainty and are not, by themselves, appropriately 

definitive to recommend ecologically based RAOs. Also, it is emphasized that these screening-
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level EHQ values are generally highly conservative. Therefore, it is doubtful that the current 

concentrations at AA1 present a threat to populations of ecological receptors at AA1.  

 

The SLERA suggests that proposed remedial action based on human health-based RGs for AA1 

soils be evaluated to verify that the proposed action and RGs are protective of the environment 

by significantly reducing EHQs. This section integrates the EHQs and the human health RGs to 

provide a semiquantitative assessment of the reduction in potential ecological hazard that would 

result from remedial actions based primarily on human health risks.  

 

Table 2-3 presents estimated residual ecological hazards for chemicals found to be ecological 

risk drivers for at least one of the receptors evaluated for the respective environmental media. 

The receptor with the highest EHQ value from the SLERA for each chemical shown is listed in 

the table. Estimated post-remediation residual EPCs are assumed to be the respective RGs for 

COCs (identified in Section 1.5.1). 

 

Using the EPCs described in the previous paragraph and the scaled EHQ estimation approach 

described in the footnotes of Table 2-3, the following reductions in EHQ values were observed 

for the maximum hazard to ecological receptors that are assumed to be exposed to AA1 soil.  

 
 Aroclor 1254 – A hazard reduction factor of 1.7 was estimated based on cleanup of 

the residual AA1 soil to the Aroclor 1254 RG concentration of 1 mg/kg. This assumes 
that the Aroclor 1254 soil EPC would be reduced from 1.72 to 1 mg/kg.  

 
 Aroclor 1260 – A hazard reduction factor of 5 was estimated based on cleanup of 

the residual AA1 soil to the total PCBs RG concentration of 2 mg/kg. This assumes 
that the Aroclor 1260 soil EPC would be reduced from 4.91 to 2 mg/kg.  

 

The use of RG values as estimates of the residual PCB concentrations is likely a substantially 

conservative assumption which results in underestimates of hazard reduction factors and 

overestimates of residual EHQ values for the following reasons:  1) an AA1 receptor would be 

exposed to a combination of soil within and outside of the remediation area; 2) the average 

concentration within the remediated areas should be nondetect in the clean fill which, if factored 

into the EPC estimates, would result in lower residual concentrations than the RGs; and 3) 

cleanup to the RGs will eliminate the highest PCB values which tend to skew the EPC values 

high, as these values are based on upper confidence limits of the mean. Additionally, please note 

that use of the total PCBs RG for Aroclor 1260 tends to overestimate the residual concentration 

of this PCB mixture because the actual residual total PCBs concentration would include the 

contributions of Aroclor 1254 and any other PCB that may be detected in confirmation soil 
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samples. Thus, it is expected that the residual Aroclor 1260 concentration will be substantially 

less than 2 mg/kg. Therefore, the hazard reduction factor for Aroclor 1260 should be 

substantially greater than the 2.5 factor that was conservatively estimated based on the total 

PCBs RG.  

 

In summary, the SLERA concludes that PCBs at current concentrations represent a low 

probability of adverse effects for ecological populations. The remedial actions employed to meet 

the human health risk-based RGs will reduce the EPCs and EHQs by estimated factors of 1.7 

(Aroclor 1254) and 2.5 (Aroclor 1260). Further, the estimates of residual EPCs based on RGs are 

likely appreciable overestimates of actual residual concentrations that receptors will encounter 

once remediation is complete. It should also be noted that ecological risks are evaluated based on 

population effects rather than on the effects to individuals. Because the remediation areas for 

AA1 are limited to approximately 6 acres, even if receptors such as the shrew were to encounter 

PCBs at an average concentration equal to the RG, there would likely be no tangible impact to 

the overall population, especially given the low EHQ values associated with the RGs. Thus, 

reduction of contaminants to concentrations at or below the RGs will result in ecological 

protection as well as protection of human health. 

 

2.3  ARARs Associated with Potential Remedial Activities 

ARARs are defined in the NCP (EPA, 1990) as follows: 

 
 “Applicable requirements” means those cleanup standards, standards of control, and 

other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site. Only those state standards that are identified by a 
state in a timely manner and are more stringent than federal requirements may be 
applicable. 

 
 “Relevant and appropriate requirements” means those cleanup standards, standards of 

control, and other substantive environmental protection requirements, criteria, or 
limitations promulgated under federal environmental or state environmental or 
facility siting laws that, while not “applicable” to a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently similar to those encountered at the 
CERCLA site that their use is well suited to the particular site. Only those state 
standards that are identified by a state in a timely manner and are more stringent than 
federal requirements may be applicable. 

 

A requirement may fall into one of these categories but not both. There is more discretion in the 

determination of relevant and appropriate requirements. It is possible that only a specific part or 



 

 

KN13\PBOW\AA1\FS\F\AA1 FS.docx\4/18/2013 8:43 AM 2-8 

parts of a requirement will be considered relevant and appropriate in a given case. When the 

analysis results in a determination that a requirement is both relevant and appropriate, 

compliance with that requirement is mandatory to the same extent as for applicable requirements. 

 

In addition to ARARs, the NCP at 40 Code of Federal Regulations (CFR) 300.400(g)(3) states 

that federal or state non-promulgated advisories or guidance “may, as appropriate,” be identified 

as to-be-considered (TBC) guidance for contaminants, conditions, and/or actions at the site. 

TBCs are not ARARs because they are neither promulgated nor enforceable. TBCs may be used 

to interpret ARARs, or to determine PRGs when ARARs do not exist for particular contaminants 

or where ARARs are not sufficiently protective to develop cleanup goals. 

 

Federal regulations and guidance documents were reviewed to identify potential location-, 

chemical-, and action-specific ARARs and TBCs for the proposed alternatives in this FFS. The 

final determination of ARARs rests with USACE as the lead federal agency. The determination 

of the potential use of TBCs rests with the Plum Brook team. 

 

There are no chemical-specific ARARs for COCs in soil at AA1. However, EPA toxicity values 

were used to develop human health risk-based RGs (Section 2.2.1). These toxicity values were 

used in the BHHRA, from which the RGs were derived as discussed in Section 2.2.1. 

 

There are no location-specific ARARs at AA1. 

 

Table 2-4 presents the action-specific ARARs for remedial action at AA1. For each ARAR, the 

table lists the applicable regulatory authority, the medium of interest, the regulatory citation, a 

brief summary of the requirement, and the action that is necessary to comply with the regulation, 

and states if the requirement is directly applicable or relevant and appropriate. The federal PCB 

regulations are the only action-specific ARAR identified for remedial actions under 

consideration. The PCB regulations are discussed in more detail in the following paragraphs. 

 

PCB Regulations. Excavated soil containing less than 50 parts per million PCBs is not subject 

to regulation under the Toxic Substances Control Act (TSCA). Excavated soil at AA1 with PCB 

concentrations greater than or equal 50 mg/kg would be a PCB remediation waste and would 

have to comply with the requirements of 40 CFR 761.61. 

 

2.4  Area and Volume Estimates of Contaminated Media 

Soil is the only environmental medium that requires remedial action at AA1. The estimated area 

for delineation is derived mostly using a comparison of AA1 soil analytical results to RGs. 
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Surface soil and subsurface soil were evaluated separately. This process resulted in the 

identification of the five surface soil remediation areas shown on Figure 2-1 and the two small 

subsurface areas shown on Figure 2-2.  

 

The boundary of the surface soil remedial areas shown on Figure 2-1 were generally defined by 

locating the midpoint between adjacent samples with an Aroclor 1254 and/or total PCBs 

concentration exceeding an RG (i.e., greater than 1 mg/kg for Aroclor 1254; greater than 2 

mg/kg total PCBs) and a sample that did not exceed an RG. Additionally, the remediation areas 

include the footprints of the former building and storage tank locations because nearly all 

samples collected within these footprints have RG exceedances, and paints or past weed control 

practices associated with these structures are possible sources of the PCBs in AA1. The 

footprints of former Buildings 308 and 310 are excluded from the remedial area because these 

buildings were used by NASA. These two buildings were recently demolished. 

 

Some judgment was exercised in the demarcation of the boundary of the surface soil remediation 

areas. Such judgment was used, for example, with respect to the area around surface soil sample 

SB-09 in Remediation Area 4. Although this sample did not exceed an RG, four of the surface 

soil samples (SB-31, SS-30, SS-31, and SS-47) nearest to SB-09 had RG exceedances. Also, this 

location is adjacent to a former building footprint which may be a source of PCBs in this general 

vicinity of Remedial Area 4. Interpretations of the remedial areas other than those shown on 

Figure 2-1 are possible.  

 

For purposes of cost and effort estimates in this FS, it is assumed that PCB contamination 

extends to a depth of 3 feet bgs. Because PCBs bind tightly to soil, it is anticipated that the actual 

depth of RG exceedance will generally be less than 3 feet. Therefore, it is suggested that, during 

initial soil removal in the remedial areas, the soil be removed to a depth of 1 to 2 feet and that 

confirmation soil samples be collected rather than performing initial removal to a depth of 3 feet.  

 

The surface soil total PCB concentrations at SS-02 (60.3 mg/kg) in Remedial Area 1 and those in 

Area 4 samples SS-28 (53.8 mg/kg) and SS-71 (57.7 mg/kg) exceed 50 mg/kg. Therefore, these 

materials are classified as PCB remediation wastes under TSCA. At each of these locations, it is 

assumed that a 50-foot-square area centered on the respective samples represents the extent of 

the PCB remediation waste.  

 

PCB concentrations in subsurface soil were found to exceed an RG at boring SB-17 (4.1 mg/kg 

total PCBs) and at boring SB-31 (6.8 mg/kg total PCBs; 1.9 mg/kg Aroclor 1254) at a depth of 3 

to 5 feet bgs at each location. The lateral extent of known AA1 subsurface soil contamination is 
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assumed to be within two 50-foot squares, centered on borings SB-17 and SB-31, respectively. It 

is assumed for purposes of this FS that the subsurface contamination extends to a depth of 5 feet 

within these two areas. Please note that because PCBs bind tightly to soil particles and because it 

was also assumed that PCB contamination at AA1 likely originated from the surface (e.g., 

application of PCB-laden oils for vegetation control, leaching from PCB-containing paints), 

surface soil was sampled more extensively than subsurface soil. Therefore, it is possible that 

additional areas of subsurface soil contamination may be encountered during confirmation 

sampling of the remedial areas identified on Figure 2-1 for surface soil contamination. However, 

as stated above, it is anticipated that the majority of the PCB contamination associated with 

surface soil will extend to a depth of less than 3 feet. 

 

The surface soil remedial area shown on Figure 2-1 is estimated to be 243,615 square feet, 

including 6,716 square feet of TSCA PCB remediation waste, as presented on the table 

embedded on the figure. Assuming an excavation depth of 3 feet, this area represents a volume 

of approximately 27,818 cubic yards (CY). Of this, 27,071 CY are assumed to be non-TSCA and 

747 CY are assumed to be TSCA PCB remediation waste.  

 

An additional 370 CY of PCB-contaminated soil is estimated in the subsurface (3 to 5 feet bgs) 

based on the two 50-foot-square areas totaling 5,000 square feet shown on Figure 2-2 and the 

table embedded on this figure. None of this subsurface soil is anticipated to be TSCA PCB 

remediation waste. 

 

During the evaluation of post-excavation confirmation samples, RGs (Section 2.2) will be used 

to determine whether additional soil removal is required. The RGs will be compared to average 

residual soil concentrations to determine if remedial action is complete. The RGs will not be 

used as not-to-exceed values during evaluation of confirmation samples. 
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3.0 Screening of Remedial Action Technologies 
 

3.1  Introduction 

This section discusses the screening of the technologies and process options used to assemble the 

remedial alternatives for soil at AA1. The steps involved in this screening are defined in 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA 

(EPA, 1988) and include: 

 
 Identifying volumes or areas of contaminated media to which remedial actions might 

be applied, taking into account the RAOs and the chemical and physical 
characteristics of the site (Section 2.4) 

 
 Identifying and screening technology process options to eliminate those that cannot 

be implemented at the site (Section 3.2) 
 
 Assembling the representative technology process options into alternatives 

representing a range of treatment and disposal combinations, as appropriate (Chapter 
4.0). 

 

3.2  Screening of Technology Process Options 

Technology process options were chosen to represent a wide array of possible technologies that 

could be used in site remediation, such as biological, physical, and chemical process options, and 

institutional controls. In the following subsections, the technologies will be evaluated for 

effectiveness, implementability, and relative cost. The most feasible technology options will be 

assembled into remedial alternatives in Chapter 4.0. 

 

3.2.1  Capping 

 

3.2.1.1  Effectiveness 

A cap is an engineered structure placed over contaminated soils to serve as a barrier to human 

and ecological receptors that may be exposed to the underlying soil. A cap constructed with low-

permeability materials also reduces the infiltration of precipitation through contaminated soils, 

thereby limiting the transport of contaminants to groundwater, provided that the contaminated 

soil is above the water table. A cap constructed over contaminated soils at AA1 would prevent 

exposure to contaminated soil and prevent migration of leachable contaminants to groundwater.  

 

3.2.1.2  Implementability 

A cap is readily implementable at AA1, although the cap would restrict the land use at the site 

and land-use controls (LUC) would be required to prevent actions that would compromise the 
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structural integrity of the cover or result in exposure to contaminated soil. USACE intends to 

release the site for unrestricted use. The land surrounding PBOW is predominantly used for 

residential and agricultural purposes.  

 

3.2.1.3  Cost 

The capital cost to construct the cap would be moderate. The operation and maintenance (O&M) 

costs are also expected to be moderate. 

 

3.2.1.4  Summary 

Capping would be effective and implementable at AA1. However, its implementation is not 

consistent with the intended future use of the site or the current land use of property surrounding 

PBOW. Therefore, capping will be not retained for inclusion in a remedial alternative.  

 

3.2.2  Excavation 

 

3.2.2.1  Effectiveness 

This process could achieve the RAO for soil by removing the source of contamination. The 

excavation of contaminated materials would eliminate the contamination at the site, but it does 

not address the final disposition of the excavated material. Therefore, excavation must be 

coupled with a treatment and/or disposal technology to meet the RAO. 

 

3.2.2.2  Implementability 

Excavation of contaminated material is administratively and technically implementable at this 

site. Contaminated soil requiring remedial action does not extend more than 5 feet bgs, with most 

of the contamination in the top 3 feet of soil. Conventional earthmoving equipment could be used 

to remove the soil. 

 

3.2.2.3  Cost 

The capital costs associated with this option would be low. There are no O&M costs associated 

with this option. 

 

3.2.2.4  Summary 

Excavation would be effective in achieving the RAO for soil by removing contaminated soil 

present at AA1. This option is feasible and will be retained for inclusion in remedial action 

alternatives in Chapter 4.0. 
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3.2.3  In Situ Solidification/Stabilization 

 

3.2.3.1  Effectiveness 

Solidification and stabilization process options use binders and chemical additives to reduce the 

mobility of contaminants in soil and sediment through physical and/or chemical means. In situ 

stabilization of organic chemicals is a developing technology that has been researched in bench-

scale tests and small field pilot tests by applying activated carbon (AC) to soil and sediment. 

Organic contaminants adsorb to the AC and become less bioavailable to potential receptors, 

reducing both exposure and risk. AC treatment has been tested on contaminants such as 

pesticides, PCBs, polychlorinated dibenzodioxins/furans (PCDD/F), and NACs (Hilber and 

Bucheli, 2010; Ghosh, et al., 2011).  

 

Laboratory studies on the effectiveness of AC treatment of PCB-contaminated sediments show 

significant reduction in the biouptake of PCBs on a polychaete and amphipod (Millward, et al., 

2005) and a freshwater oligochaete (Sun and Ghosh, 2007). The first study tested AC treatment 

on PCB-contaminated intertidal sediment from South Basin at Hunter’s Point, San Francisco 

Bay. Contaminated sediment was treated by the addition of 3.4 percent AC. The lipid-normalized 

PCB content of polychaete tissue, in comparison to untreated sediment, was reduced by 82 

percent following one month of exposure to AC-treated sediment and by 87 percent following 

six months of exposure. The lipid-normalized PCB content of amphipod tissue, in comparison to 

untreated sediment, was reduced by 70 percent following one month of exposure to AC-treated 

sediment and by 75 percent following six months of exposure. The growth rate of the polychaete 

exposed to AC-amended sediment was reduced by 50 percent, although there was no increase in 

lethality (Millward, et al., 2005).  

 

The second study tested the effect that different AC particle sizes (45 to 180 micrometers [µm] 

versus 75 to 300 µm) and modes of AC application (mixed in sediment for two minutes versus 

placement as a thin layer atop sediment without mixing) had on the biouptake of PCBs from 

sediment on a freshwater oligochaete (Sun and Ghosh, 2007). The tests used sediment from the 

lower Grasse River (Massena, New York) (total organic carbon = 5.2 percent) with an untreated 

PCB concentration of 6.8 mg/kg. The sediment was treated with 2.6 percent AC. PCB 

bioaccumulation in sediment treated with AC by mixing was reduced by 70 percent for 75-300 

µm AC and 92 percent for 45-180 µm AC, compared to untreated sediment. PCB 

bioaccumulation in sediment treated with AC by surface application without mixing was reduced 

by 70 percent for 75-300 µm AC, compared to untreated sediment (45-180 µm AC not tested) 

(Sun and Ghosh, 2007). The results of this study indicate that it may be practical to treat 

contaminated sediment by placing a thin layer of AC on top of sediment. AC placed on the 
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sediment surface was shown to slowly work into the sediment through bioturbation (Sun and 

Ghosh, 2007). 

 

The in situ treatment of organic contaminants in soil or sediment by AC has not been 

implemented at full scale, but a number of field pilot tests on sediment have been completed in 

the last seven years, including projects at Hunters Point, California (PCBs); Grasse River, New 

York (PCBs); Trondheim Harbor, Norway (PCBs, PAHs, polybrominated diphenylethers, 

dichlorodiphenyltrichloroethane [DDT]), U.S. Army Installation in Virginia (PCBs); 

Grenlandsfjord, Norway (PCDD/Fs); and Aberdeen Proving Ground, Maryland (mercury, 

methylmercury, PCBs, and DDT) (Ghosh, et al., 2011).  

 

3.2.3.2  Implementability 

This process is technically implementable at the site, but regulatory acceptance of in situ 

stabilization is highly uncertain. Regulatory acceptance likely hinges on the ability to quantify 

the relative bioavailability of contaminants in treated soil so that the reduction in residual risk 

can be estimated with a degree of certainty. EPA human health risk assessment guidance 

supports the use of bioavailability adjustments (EPA, 1989), but bioavailability information has 

been infrequently used in site-specific risk assessments due to limited data, uncertain 

methodologies, and the lack of method validation (EPA, 2011).  

 

The incorporation of bioavailability data in risk assessments will likely increase in the future, but 

progress to date has been very slow. This is a significant regulatory hurdle to the acceptance of in 

situ stabilization as a remedial technology. When application of the technology eventually gets 

expanded to a full-scale remediation, the initial implementation will likely be at sites where low 

concentrations of toxic and hydrophobic contaminants (e.g., PCBs and PCDD/Fs) are distributed 

across a large area. These types of sites are difficult and costly to remediate, but large and 

technically complicated projects of this nature may be able to bear the cost burden of the studies 

needed to demonstrate the reduced bioavailability of treated media.  

 

3.2.3.3  Cost 

The capital cost to apply in situ stabilization to contaminated soils is low. However, the cost of 

bioavailability studies to quantify the reduced risk associated with treatment is high. O&M costs 

for the technology are uncertain. Long-term monitoring of the site could be required to confirm 

the long-term effectiveness of in situ stabilization treatments in permanently immobilizing 

contaminants in soil. As a result, O&M costs cannot be quantified but could be significant.  
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3.2.3.4  Summary 

In situ solidification/stabilization could be potentially effective in immobilizing PCBs in soil, but 

regulatory acceptance is highly uncertain. LUCs may also be required, which would limit the 

future use of the property. For these reasons, in situ solidification/stabilization will not be 

retained for alternative development in Chapter 4.0. 

 

3.2.4  Ex Situ Solidification/Stabilization  

 

3.2.4.1  Effectiveness 

Chemical stabilization is the treatment of excavated soil with chemicals or binders to immobilize 

contaminants within the treated soil matrix. Excavated contaminated soil would be mixed with 

stabilizing agents in a batch mixer or pug mill . Alternatively, some stabilization chemicals are 

sprayed on excavated soils and mixed using heavy equipment such as an excavator.  

 

Stabilization does not transform or remove the COCs from soil; it only hinders their 

environmental transport. Stabilization would not be an effective treatment technology for PCB 

contaminated soil at AA1. Excavated soil with PCB concentrations above RGs cannot be placed 

back on site even if stabilized. Stabilization is not required for off-site disposal of excavated soil 

with total PCB concentrations less than 50 mg/kg. Stabilization is not an EPA approved 

treatment technology for contaminated soil with total PCB concentrations greater than or equal 

to 50 mg/kg.  

 

3.2.4.2  Implementability 

This process is technically implementable at this site. The technology is mature, and equipment 

and personnel are readily available.  

 

3.2.4.3  Cost 

The cost associated with ex situ stabilization is moderate and depends on the amount of 

excavated material requiring treatment, the amount of stabilizing agents required, and labor costs 

associated with the implementation. 

 

3.2.4.4  Summary 

Ex situ solidification/stabilization is not an effective technology for the PCB-contaminated soil at 

AA1. The technology will not be retained for alternative development in Chapter 4.0. 
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3.2.5  Soil Washing 
 

3.2.5.1  Effectiveness 

Soil washing is an ex situ remedial technology that uses physical and/or chemical techniques to 

separate contaminants from soil and sediment. The washing solution can consist of water only or 

can include other chemicals such as acids, bases, surfactants, solvents, or chelating and 

sequestering agents that are used to enhance the separation of contaminants from the soil or 

sediment (Interstate Technology and Regulatory Council [ITRC], 1997). Contaminants can be 

removed with the wash solution, which is typically treated to remove contaminants and recycled 

within the process. However, soil washing is more typically a volume reduction treatment 

process where the soil particles that contain the largest fraction of the contaminant (typically the 

fines) are separated from the larger soil particles. Contaminants often attach preferentially to 

finer soil particles such as clays because these particles have a larger surface area and high 

adsorption capacity due to surface charge. The washed coarse soil particle fraction can be 

returned to the site or disposed inexpensively as a nonhazardous waste while the contaminated 

fines are further treated or landfilled, often as a hazardous waste. The cost effectiveness of soil 

washing is based on the ability to offset soil washing costs against savings in the volume of 

contaminated material that requires costly treatment or disposal (Contaminated Land: 

Applications in Real Environments, 2007).  
 

Soil washing is considered feasible for a wide range of inorganic and organic contaminants, 

including heavy metals, radionuclides, cyanides, PAHs, pesticides, and PCBs (ITRC, 1997). A 

general rule of thumb for soil washing is that the silt and clay content of the soil (particle size 

less than 0.063 millimeter) should be no more than 30 to 35 percent, although silt/clay fractions 

up to 50 percent may be cost-effectively treated if contaminated soil has a very high treatment or 

disposal cost (Pearl, et al., 2006). The cost effectiveness of soil washing whereby contaminant 

separation is accomplished primarily via chemical dissolution is not constrained by particle size 

distribution, but soils with high fractions of clay are difficult to process (Contaminated Land: 

Applications in Real Environments, 2007). On-site soil using soil washing will typically not be 

cost effective unless the site contains at least 5,000 cubic meters (approximately 6,500 CY) of 

contaminated soil (Pearl, et al., 2006). 
 

The soil washing process comes from the mineral processing industry. Physical separation of the 

contaminated particles typically exploit differences in particle grain size, settling velocity, 

abrasion, specific gravity, surface chemistry, or magnetic properties (Pearl, et al., 2006). The 

most commonly used and simplest systems include processes such as screening, classification, 

and solids dewatering, although more complicated systems may employ attrition scrubbing, 

classification, gravity separators, and froth flotation (Pearl, et al., 2006).  
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Effective treatment of PCB-contaminated soil using soil washing would hinge primarily on the 

ability to concentrate the PCBs in the fines because PCBs sorb strongly to soil and would be 

difficult to solubilize into the wash solution. Soil at AA1 is likely to be unsuitable for effective 

soil washing. AA1 soil is described as consisting of clay and silty clay with a fairly continuous 

silty layer in the upper 10 feet (Jacobs, 2009a). Grain size distribution tests performed on a soil 

sample collected between 2 to 4 feet bgs from boring SB-09 and SB-10 show that silt and clay 

comprised 64 to 68 percent and 13 to 14 percent of the soil, respectively (IT, 1998). Grain size 

distribution tests are not available for AA1 surface soil, but site soil is likely unsuitable for soil 

washing because the fraction of fines is approximately double the recommended upper limit in 

subsurface soil.  

 

3.2.5.2  Implementability 

A soil washing system would likely require a wastewater permit. Residuals from the process 

would include the contaminated fines fraction that would be shipped off site as a PCB 

remediation waste for treatment and disposal at a hazardous waste or PCB disposal facility. 

Wash water may requires treatment to remove suspended, dissolved, or emulsified contaminants 

prior to reuse within the process (Pearl, et al., 2006).  

 

Soil washing has been used at several sites in the US to treat primarily heavy metal or 

radionuclide contamination in soil. The typical throughput of a commercial soil washing system 

is 20 to 50 tons per hour (Pearl, et al., 2006). Soil washing is used more extensively in Europe 

(Federal Remediation Technologies Roundtable [FRTR], 2006a). Soil washing has rarely been 

used to treat PCB-contaminated soil, even though soil washing is an EPA-approved on-site 

treatment for PCB-contaminated soil under the self-implementing cleanup option [40 CFR 

761.61(a)(5)(i)(A)], provided certain restrictions are observed. Soil washing was used to clean up 

12,000 tons of PCB-contaminated soil at the Springfield Township Superfund Site in Davisburg, 

Michigan. Soil at the site was contaminated with PCBs at concentrations up to 3,800 mg/kg. The 

soil washing process treated surface and near surface soils with PCB concentrations greater than 

1 mg/kg and deeper soil with PCB concentrations greater than or equal to 50 mg/kg. Soil at the 

site consisted of less than 10 percent fines, and the soil washing process achieved a 95 percent 

PCB removal efficiency. The average PCB concentration in treated soil was 2.5 mg/kg, which 

met the treatment goal of 5 mg/kg for PCBs (EPA, 2002b).  

 

Soil washing would be difficult to implement at AA1 because subcontractors with transportable 

soil washing systems would be unlikely to bid on a project with such a low probability of 

meeting RGs due to the high percentage of fines in the soil.  
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3.2.5.3  Cost 

The cost of soil washing is moderate to high. Treatment costs typically range from $53 to $142 

per ton of soil (FRTR, 2006a). 

 

3.2.5.4  Summary 

Soil washing is unlikely to meet RGs for PCBs in soil at AA1 due to the high percentage of fines 

(silt and clay) in the soil that make volume reduction impractical. Therefore, the process is not 

retained for further development as a remedial alternative in Chapter 4.0. 

 

3.2.6  Solvent Extraction 

 

3.2.6.1  Effectiveness 

Solvent extraction is a variation of soil washing in that it uses a solvent in place of water to 

extract contaminants from soil. Solvent extraction would be used to target contaminants with 

limited water solubility, such as SVOCs, that would be less effectively treated by water-based 

soil washing systems. In general, the limitations to soil washing may also apply to solvent 

extraction. The effectiveness of solvent extraction systems can be adversely affected by high 

moisture content and clay content in the soil. The toxicity of the solvent is an important 

consideration, as the treated soil may contain traces of solvent (FRTR, 2006b). 

 

In general, solvent extraction is an ex situ process that involves mixing the PCB-contaminated 

soil with a solvent (liquid, liquefied gas/supercritical fluid) to extract the PCBs into the solvent 

phase. After extraction, the soil, solvent, and water are separated, the PCB-laden solvent is 

distilled to separate the contaminant and recover solvent to be reused in the process, the water is 

treated to remove residual contaminant and solvent, and the soil is dried to remove solvent. The 

end products of the process are decontaminated soil, water, solvent, and concentrated waste 

PCBs. Multiple extraction stages may be required to reach cleanup criteria. A number of solvent 

extraction processes were developed in the 1990s that used a variety of solvents, including 

triethylamine (Resource Conservation Company B.E.S.T.™) and a liquefied propane/butane 

mixture (CF Systems Organics Extraction System) (Department of Health and Human Services, 

1994). The Dehydro-Tech Corporation (Carver-Greenfield) solvent extraction process used a 

food-grade oil as the solvent (Department of Health and Human Services, 1994), and the Terra-

Kleen process used a propriety solvent (USACE, 1998). 

 

Solvent extraction processes have been pilot tested at several sites with PCB-contaminated soil 

or sediment, including the Springfield Township Dump Superfund Site (Terra-Kleen), 
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Arrowhead Refinery (B.E.S.T), Grand Calumet River sediment site (B.E.S.T.), Naval Air 

Station-North Island (Terra-Kleen), and the New Bedford Harbor Superfund Site (CF Systems 

and B.E.S.T.). Solvent extraction pilot tests were conducted at some of these sites after on-site 

incineration was selected as remedial technology for PCB-contaminated soil or sediment but 

later rejected after public outcry over the use of incineration. The solvent extraction pilot tests at 

these sites were successful at reducing PCB concentrations in soil or sediment, but the processes 

were complicated, multiple extraction cycles (typically 3 to 8) were required to attain PCB 

cleanup levels, and projected costs were high. As a result, solvent extraction was not selected as 

the final remedy for any of these sites. Solvent extraction was implemented at full scale to 

cleanup PCB-contaminated soil at the Sparrevohn Long Range Radar Station in Alaska. Terra-

Kleen’s solvent extraction process was implemented there to clean up 288 CY of a silty gravel 

with an average PCB concentration to less than15 mg/kg using eight extraction cycles. 

 

3.2.6.2  Implementability 

Solvent extraction has been rarely used as a full-scale treatment process for PCB-contaminated 

soil, and there do not appear to be any vendors remaining that market the technology. Resource 

Recovery Company became Ionics RCC and was subsequently acquired by GE Water. GE Water 

focuses on water treatment and does not appear to market solvent extraction technology. Terra-

Kleen was purchased by Sonic Environmental Solutions, which became Sonic Technology 

Solutions and then Sonoro Energy. Sonoro Energy is focused on international oil exploration and 

does not appear to market solvent extraction technology. CF Systems was acquired by Morrison 

Knudsen, which was subsequently acquired by the Washington Group International, which was 

later acquired by URS Corporation. There is no indication that the CF Systems solvent extraction 

technology is currently marketed by any vendor.  

 

3.2.6.3  Cost 

The cost of solvent extraction would be high. Treatment costs typically range from $275 to 

$1,300 per CY of soil (FRTR, 2006b). 

 

3.2.6.4  Summary 

Solvent extraction is a complicated technology with high unit treatment costs. There do not 

appear to be any vendors that still market the technology. Therefore, the process is not retained 

for further development as a remedial alternative in Chapter 4.0. 
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3.2.7  Chemical Oxidation 

 

3.2.7.1  Effectiveness 

Chemical oxidation is an effective remedial technology for a wide range of contaminants. 

Chemical oxidation can be applied as an in situ or ex situ treatment technology for soils. The 

primary oxidants used in environmental cleanup operations are hydrogen peroxide, potassium or 

sodium permanganate, sodium persulfate, and ozone. Hydrogen peroxide and persulfate are 

routinely activated by adding a catalyst. Hydrogen peroxide is activated with iron; persulfate is 

activated using heat, iron, or alkali. Chemical oxidation can be applied as an in situ or ex situ 

technology. In situ treatment of PCB-contaminated soil at AA1 is impractical because the 

contamination is spread over a wide area and at a shallow depth. The low destruction efficiency 

of chemical oxidation with PCBs in soil means that treated soil would require excavation and 

off-site disposal no matter how the oxidant was applied.  

 

PCBs in soil are generally considered to be at least somewhat recalcitrant to chemical oxidation 

(Siegrist, et al., 2008). Permanganate is not an effective oxidant for PCBs (ITRC, 2005).  

 

The literature on the effectiveness of hydrogen peroxide and iron-activated peroxide (Fenton’s 

reagent) with PCBs is mixed, with some studies showing that it is effective and others not 

(Ahmad, et al., 2011). It has been suggested that catalyzed hydrogen peroxide is the oxidant of 

choice for the treatment of chemicals that sorb strongly to soils, such as PCBs, pesticides, and 

dioxins (Watts and Teel, 2006). A recent study demonstrated the effectiveness of hydrogen 

peroxide with PCB-contaminated soils, but multiple treatments (4 to 8) of the soil with 10 to 50 

percent hydrogen peroxide added in about a 1:1 peroxide-to-soil weight ratio and stabilized with 

phytate (inositol hexaphosphate) were required to obtain PCB destruction efficiencies greater 

than 80 percent (Ahmad, et al., 2011). This process would require ex situ treatment to be 

performed in a closed reaction vessel and would require significant development to turn into a 

commercial and cost-effective remedial technology. 

 

Ozone is a gas and therefore not easily adapted to ex situ treatment of soil.  

 

Laboratory studies have shown that sodium persulfate is moderately effective in oxidizing PCBs 

in soil, with a destruction efficiency of 50 to 60 percent (Block, 2012a), but the effectiveness in 

field trials drops to 20 to 30 percent (Block, 2012b). Persulfate oxidation occurs primarily in 

aqueous solution, but PCBs have limited water solubility and sorb strongly to soil. This limits the 

effectiveness of persulfate oxidation with contaminated soil. A recent study demonstrated greater 

than 90 percent destruction of PCBs in aqueous solution by heat-activated persulfate when the 
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temperature of the solution was increased to 50 degrees Celsius (°C) (Waisner, et al., 2011). 

However, the addition of surfactants to PCB-contaminated soil to solublize PCBs and make them 

more available for oxidation has not shown much promise to date (Block, 2012b).  

 

Persulfate oxidation would not be capable of reducing the concentration of PCBs in soil at AA1 

to RGs, but it may be possible to reduce the concentration of the small volume of soil with total 

PCB concentration greater than or equal to 50 mg/kg to less than 50 mg/kg so that disposal at a 

municipal solid waste landfill is practical. The maximum total PCB concentration detected in 

AA1 soil samples is 60 mg/kg.  

 

3.2.7.2  Implementability 

Due to its chemical composition, soil exerts a natural oxidant demand that is unrelated to 

chemical contamination. Natural organic matter in soil, reduced metals, and other soil 

constituents can consume oxidant that is supplied to contaminated soil. This natural oxidant 

demand, in addition to the soil contaminant demand, must be accounted for when determining 

the oxidant demand for remediation. The natural oxidant demand is highly variable between 

different soil types and oxidants and requires laboratory testing to accurately assess. Chemical 

oxidation will not be cost effective for contaminated soils that exert a high oxidant demand. A 

laboratory treatability study is recommended to confirm the effectiveness of chemical oxidation 

to reduce the total PCB concentration to less than 50 mg/kg for soil with PCB concentrations at 

or above this level.  

 

Chemical oxidants must be stored and handled with care to prevent the risk of chemical burns, 

fire, and uncontrolled exothermic reactions. Oxidants are skin and inhalation irritants. Hydrogen 

peroxide decomposition is exothermic, and concentrated solutions can release large volumes of 

oxygen. Oxidants must be stored away from incompatible materials. The compatibility of 

materials of construction is an important consideration for the storage, handling, and application 

of chemical oxidants.  

 

Permanganate and persulfate can be supplied as either a solid material or aqueous solution. 

Hydrogen peroxide is available only as an aqueous solution. Ozone is typically generated on site.  

 

Ozone and hydrogen peroxide are highly reactive and do not persist long after application. 

Permanganate and persulfate react more slowly and are longer lasting. 

 

Chemical oxidation is not an EPA-approved technology for the management of bulk PCB 

remediation waste with PCB concentrations greater than or equal to 50 mg/kg under the self-
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implementing or performance-based disposal options. The technology would be administratively 

implementable under the risk-based disposal option if approved by the Regional Administrator in 

EPA Region 5.  

 

3.2.7.3  Cost 

The cost of chemical oxidation is generally moderate. However, chemical oxidation would not 

be cost effective for the treatment of soils with high natural oxidant demand or for high 

concentrations of contaminants (e.g., non-aqueous phase liquids). 

 

3.2.7.4  Summary 

Although the effectiveness of chemical oxidation is relatively low with PCBs in soil, it may be 

adequately effective for the limited volume of soil at AA1 with PCB concentrations greater than 

or equal to 50 mg/kg. Therefore, the technology is retained for further development as a remedial 

alternative in Chapter 4.0. 

 

3.2.8  Chemical Dehalogenation 

 

3.2.8.1  Effectiveness 

Chemical dehalogenation is a treatment technology that removes the halogen (usually chlorine) 

atoms from a chemical contaminant and replaces them with hydrogen atoms, thereby 

significantly reducing the toxicity of the parent molecule. The three primary treatment processes 

that fall within this technology group are the base-catalyzed decomposition (BCD) process, the 

alkaline polyethylene glycolate (APEG) process, and the gas-phase chemical reduction (GPCR™) 

process. The principle target contaminant groups for this technology are SVOCs such as PCBs, 

organochlorine pesticides, halogenated herbicides, PCDD/Fs, chlorobenzenes, and chlorinated 

phenols. All of these process options are ex situ treatment processes. 

 

The BCD process was developed by EPA’s Risk Reduction Engineering Laboratory in 

cooperation with the Naval Facilities Engineering Command [NFEC] in the early 1990s. In the 

BCD process, contaminated soil is mixed with sodium bicarbonate (typically 10 percent sodium 

bicarbonate in soil). This mixture is then heated to 200 to 400°C in a rotary reactor, where the 

halogenated contaminants volatilize and are removed from the reaction chamber via an inert gas 

sweep. The addition of sodium bicarbonate reportedly lowers the desorption temperature and 

effects partial dehalogenation of the organic contaminants. The inert gas sweep prevents 

combustion from occurring in the reactor and thereby suppresses the formation of oxidative 

combustion products such as dioxin (Rahuman, et al., 2000). The volatilized organics are 

typically condensed and must undergo subsequent treatment.  
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The BCD process is very capital intensive and includes the following equipment subsystems:  

feed preparation (drying, crushing, screening, sodium bicarbonate metering system, and reactor 

feed system), rotary kiln reactor, air pollution control system (Multiclone® dust collector, wet 

electrostatic precipitator, primary condenser, chiller condenser, high-efficiency mist eliminator, 

induced-draft fan, vapor-phase carbon adsorber, thermal oxidizer, and boiler), and wastewater 

treatment system (equalization, pH adjustment, flocculation, clarification, dissolved-air flotation, 

sand filter, oleophilic bed, liquid-phase activated carbon, solids collection, and filter press). 

 

EPA owns the U.S. patent rights to the three BCD processes, and BCD Group, Inc. owns the 

worldwide patent rights to all BCD processes. BCD inventors reportedly discovered a new BCD 

catalyst in 1997 that reduces treatment time, thereby increasing treatment efficiency. BCD 

Group, Inc. is not a BCD vendor but licenses the technology to remediation contractors. It should 

be noted that a number of the early licensees of the BCD process in the U.S., such as SoilTech 

and ETG Environmental, are no longer in the hazardous waste treatment business. 

 

The BCD process has been used at several hazardous waste sites to clean up PCB-contaminated 

soil. Applications include 12,755 tons of soil at the Outboard Marine Corporation Superfund Site 

in Waukegan, Illinois (1992) and 11,700 tons of soil at the U.S. Navy Public Works Center in 

Guam (1996 to 1997). The BCD process was selected to clean up 40,000 CY of PCB-

contaminated soil at the Warren County PCB Landfill in North Carolina. The PCB-contaminated 

soil at this site was treated using thermal desorption, and the North Carolina Department of 

Environment and Natural Resources decided to incinerate the residual, highly contaminated 

waste oil condensate instead of performing the second-stage BCD treatment (EPA, 2005)  

 

In Guam, the BCD process was used to cleanup PCB-contaminated soil at concentrations up to 

2,000 parts per million to below 0.5 parts per million. A report prepared to summarize the results 

of the remediation project stated that sodium bicarbonate usage was reduced well below the 10 

percent initially recommended and that the unit was also operated successfully without 

bicarbonate addition (strictly as a thermal desorber). Data were not collected during the project 

that would confirm the economic value of using bicarbonate in the process (NFEC, 1997). A 

rough material balance performed by NFEC using data collected during a 15-ton demonstration 

run indicates that unaccounted-for PCBs represented approximately 29 percent of the PCB in the 

feed. NFEC presumed that this fraction represents an upper bound of the percentage of PCBs that 

were dehalogenated by bicarbonate in the reactor during the test. NFEC calculated the treatment 

cost of the BCD process on Guam to be $641 per ton, although logistical peculiarities of the 

Guam site inflated the treatment costs. NFEC estimates that the treatment costs for a similarly 
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sized project on the U.S. mainland would be $550 per ton, with unit treatment costs decreasing 

for sites with higher volumes of contaminated soil.  

 

The APEG process uses an alkaline metal hydroxide and polyethylene glycol to dehalogenate 

organic contaminants. Sodium and potassium hydroxide are commonly used alkaline reagents. 

The process consists of mixing the contaminated soils with the APEG reagents and then heating 

the soil mixture in a reactor for approximately 4 hours. During the heating step, the alkali metal 

hydroxide reportedly reacts with the halogen atoms on the contaminant molecule to form glycol 

ether and/or a hydroxylated compound and an alkali metal salt, which are water-soluble by-

products. Vapors from the heating process are condensed. After heating, the APEG reagent is 

separated from the soil and the reagent is recycled for reuse in the treatment process. The soil is 

then washed with water to remove the remaining APEG reagent that was not recovered in the 

separation unit. Water condensed from the heating stage may be reused in the washing step. In 

the final step, water is removed from the wet soil in a dewatering unit (Rahuman, et al., 2000).  

 

The APEG process was selected for cleanup of PCB-contaminated soils at the Wide Beach 

Superfund site in New York. A few significant problems have been uncovered in the application 

of the APEG process. Principally, the long reaction time required for effective treatment renders 

the process impractical for continuous processing, thereby making the treatment of large 

volumes of soil not cost effective (Rahuman, et al., 2000); the APEG reagent has been 

problematic to recycle and reuse within the process, significantly increasing processing costs 

(NFEC, 1997; Rahuman, et al., 2000); and the glycols used in the process are highly oxygenated 

compounds and, when used as hydrogen donors, may result in increased amounts of dioxins in 

the process emissions (Vijgen, 2002). As a result, the APEG process has fallen out of favor as a 

commercial technology for the treatment of chlorinated SVOCs. 

 

GPCR is a process patented by Eco Logic of Rockwood, Ontario, Canada, that has been operated 

at a commercial scale to treat wastes contaminated with chlorinated SVOCs such as PCBs, 

organochlorine pesticides, and hexachlorinated compounds. From May 1995 to December 2000, 

Eco Logic operated a full-scale production plant in Kwinana, Western Australia, treating organic 

wastes for commercial clients, including 2,000 metric tons of PCB and pesticide wastes.  

 

GPCR involves the gas-phase chemical reduction of organic compounds by hydrogen at 

temperatures of 850°C or greater. GPCR reactions with chlorinated organic compounds involve 

breakdown of the hydrocarbon structure and hydrogenation of the product carbon to form 

methane, hydrogen chloride, and minor amounts of low-molecular-weight hydrocarbons, such as 

benzene and ethylene. The hydrochloric acid formed in the process is neutralized by the addition 
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of caustic soda. The primary by-products of the GPCR process are a methane-rich gas and salt 

water.  

 

GPCR is an capital-intensive process. Equipment subsystems include feed preparation, a 

TORBED™ reactor system to thermally desorb organic contaminants from soil at a temperature 

up to 600°C, a GPCR reactor, an air pollution control system, and a wastewater treatment 

system. Eco Logic’s Web site indicates that a combined TORBED/GPCR system for soil 

treatment is currently under development and not yet commercially available. 

 

The BCD process has been effectively used at several sites for the treatment of PCB-

contaminated soils. Although a small fraction of the PCBs in soil are presumably dehalogenated 

in the rotary reactor via reaction with sodium bicarbonate, the majority of the PCBs are removed 

from the soil by thermal desorption. The bicarbonate is reported to lower the temperature at 

which the PCBs desorb from the soil, but adequate process data have yet to be collected to prove 

the cost effectiveness of this process over thermal desorption alone. The PCBs desorbed in the 

process are collected in a variety of treatment residual forms (cyclone solids, mist eliminator, 

vapor-phase carbon, filter cake, oleophillic bed media, and liquid-phase carbon) that require 

further treatment and/or disposal.  

 

The APEG process is not a commercially preferred dehalogenation process due to difficulties 

encountered in its full-scale implementation, and the GPCR process is still in commercial 

development for the full-scale treatment of contaminated soils.  

 

3.2.8.2  Implementability 

Effective chemical dehalogenation of PCB-contaminated soil requires pretreatment of the soil by 

thermal desorption and condensation of the PCBs from the thermal desorber off-gas prior to 

chemical dehalogenation of the condensate. Chemical dehalogenation is not a commonly used 

process for on-site treatment of PCB-contaminated soil in the U.S., although some PCB disposal 

facilities are approved by EPA to chemically dechlorinate PCB-contaminated oil (EPA, 2012c; 

Clean Harbors, 2012). Fixed-based treatment facilities that use chemical dechlorination to 

destroy the condensate from thermal desorption of PCB-contaminated soil are available in 

Canada (Phase Separation Solutions, 2012).  

 

3.2.8.3  Cost 

The treatment costs for chemical dehalogenation of PCB-contaminated soils would be high due 

to the high capital and operating costs associated with the technology.  
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3.2.8.4  Summary 

Chemical dehalogenation is a proven process for the treatment of condensate from PCB-

contaminated soil that has been pre-treated using thermal desorption. The capital and operating 

costs of the technology are high, making it less cost effective for soil with total PCB 

concentrations less than 50 mg.kg. The relatively small estimated volume of soil at AA1 with 

total PCB concentrations greater than or equal to 50 mg/kg does not warrant a complicated and 

costly remediation technology. Therefore, the process is not retained for further development as 

a remedial alternative in Chapter 4.0. 

 

3.2.9  Windrow Composting 

 

3.2.9.1  Effectiveness 

Composting has been used in the past to treat soil contaminated with a variety of organic 

constituents, including nitroaromatic compounds and PAHs. Composting can be distinguished 

from other types of bioremediation processes by the use of bulking agents, such as wood chips 

and straw, to increase the porosity of the soil or sediment. Manure, yard wastes, and wood-

processing wastes are often added to increase the amount of nutrients and readily degradable 

organic matter. Occasionally, other easily degradable carbon sources (e.g., molasses, acetate, 

glucose) are added to sustain microorganisms capable of degrading hazardous constituents. 

Inorganic fertilizers may be added to supplement available nutrients (EPA, 1996).  

 

Composting can biologically degrade organic contaminants via aerobic, anaerobic, or a 

combination of anaerobic and aerobic processes. The composting process is mediated by 

microbial populations that are classified as either mesophiles or thermophiles. Mesophilic 

microbes are those with an optimum temperature range of 25 to 40°C. Thermophiles have an 

optimum temperature range of 40 to 60°C.  

 

Composting has typically been implemented using one of the three following processes:  in-

vessel composting, static pile composting, and windrow composting. In-vessel composting 

involves the placement of compost material in a large containment vessel equipped with a 

temperature-controlled aeration system. In-vessel systems may be equipped with a mechanism 

that periodically mixes the compost. In static pile composting, the material to be composted is 

formed into a pile and aerated by blowing air into the pile through perforated pipes. Static piles 

are not mechanically mixed, and the aeration system is used to control temperature. In windrow 

composting, the material to be composted is formed into long parallel rows. The rows are 

watered occasionally and are periodically turned to promote aeration and control temperature, 

using a specialized piece of equipment called a windrow turner. Of the three types of composting 
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processes, windrow composting has proven to be the most cost effective for soil remediation due 

to its lower capital and operating costs.  

 

PCBs are composed of two benzene rings linked at the C-1 carbon. They are substituted in a 

great variety of combinations, with 1 to 10 chlorines in the ortho, meta, and para positions 

leading to 209 possible compounds, referred to as congeners. Individual chlorine substitutions 

are classified into singly or doubly flanked and unflanked chlorines, which refers to whether the 

neighboring positions on the molecule carry chlorine substitutions or not. PCBs are also 

categorized by their degree of chlorination. Aroclor 1254 is a mixture of PCB congeners with 

three to seven chlorine atoms and Aroclor 1260 is a mixture of PCB congeners with five to nine 

chlorine atoms. Aroclor 1254 and 1260 have an average of five and six chlorine atoms per 

molecule, respectively (Frame, et al., 1996). In general, the more highly chlorinated congeners 

are more toxic.  

 

PCBs are mainly biodegraded by two distinct microbial processes:  aerobic oxidative degradation 

and anaerobic reductive dechlorination. Aerobic degradation involves the oxidative destruction 

of the PCB molecule. The aerobic degradation process usually attacks only less highly 

chlorinated PCB congeners (i.e., biphenyls with 3 or fewer chlorines). Anaerobic reductive 

dechlorination involves the removal of chlorine atoms from the PCB molecule and their 

replacement by hydrogen atoms. The anaerobic dechlorination process usually attacks only 

highly chlorinated PCB congeners. Because the more highly chlorinated congeners are generally 

more toxic, the reductive dechlorination process has the potential to reduce the toxicity of the 

parent PCB mixture (Wiegel and Wu, 2000). 

 

Although PCB dechlorination is widespread in the environment, the rate, extent, and specificity 

of microbial dechlorination vary widely. Eight distinct microbial dechlorination processes have 

been discovered. Each of these dechlorination processes involves a distinct pattern of congener 

loss and product formation as each PCB congener varies in its susceptibility to various 

dechlorination pathways. Other patterns of PCB weathering can result from combinations of 

these eight processes. Microbially mediated dechlorination of PCBs typically removes the meta- 

and/or para-substituted chlorines to generate primarily ortho-substituted mono- through tetra-

chlorobiphenyls.  

 

Studies of the microbially mediated degradation of PCBs underscore the difficulties inherent in 

designing a biological process for their treatment. Various researchers have hypothesized that a 

variety of microorganisms with distinct dehalogenating enzymes, each with a distinct 

dehalogenating pattern of congener selectivity, are responsible for the various observed patterns 
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of anaerobic PCB weathering. A number of environmental factors affect the dechlorination 

process, such as temperature, pH, partial pressure of hydrogen, the presence or absence of usable 

carbon sources, electron donors, and electron acceptors. Differences in temperature and pH have 

a profound effect on the stereo-specificity of the dechlorination pathway and that the temperature 

and pH at the initiation of the dechlorination process determine which of the dechlorination 

processes occur. The observed dechlorination patterns are due to different microbial populations 

that are established in response to the different temperatures at the time of initiation of the 

process, and these patterns change only slowly with subsequent changes in temperature (Wiegel 

and Wu, 2000).  

 

Microbially mediated reductive dechlorination can remove chlorines from more highly 

chlorinated PCBs, producing less highly chlorinated PCBs that are susceptible to subsequent 

aerobic biodegradation. Therefore, a sequential anaerobic/aerobic bioremediation process should 

be the most effective treatment strategy for highly chlorinated PCBs such as Aroclor 1254 and 

1260. Composting has been used to achieve some dechlorination of PCB-contaminated soil, but 

the results to date have not reduced PCB concentrations by more than 50 to 60 percent. Although 

progress is being made in elucidating degradation pathways and identifying microorganisms that 

can degrade PCBs, the state of the science is not yet developed enough for biological treatment 

processes such as composting to be effective in the treatment of soil to levels that would be 

appropriate for unrestricted use. Additional research on the dechlorination process is required 

before a better understanding of the microbially mediated mechanisms will allow bioremediation 

to be exploited as an effective treatment for PCBs.  

 

3.2.9.2  Implementability 

Composting is technically implementable at AA1. The technology has been used for the 

treatment of nitroaromatic explosives in soil at other sites at PBOW. A treatment area has been 

constructed in another area of the facility, and equipment, materials, and labor necessary to 

operate the technology are locally available. 

 

 Composting is not an EPA-approved technology for the management of bulk PCB remediation 

waste with PCB concentrations greater than or equal to 50 mg/kg under the self-implementing or 

performance-based disposal options. The technology would be administratively implementable 

under the risk-based disposal option if approved by the Regional Administrator in EPA Region 5. 

 

3.2.9.3  Cost 

The cost to compost soil from AA1 would be high. Treatment costs for windrow composting 

typically run about $100 to $150 per ton.  
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3.2.9.4  Summary 

Although the effectiveness of composting is relatively modest with PCBs in soil, it may be 

adequately effective for the limited volume of soil at AA1 with PCB concentrations greater than 

or equal to 50 mg/kg. However, composting significantly increases the volume of the treated 

material, and other technologies are available that do not have this disadvantage. Therefore, the 

process is not retained for further development as a remedial alternative in Chapter 4.0. 

 

3.2.10  Thermal Desorption 

 
3.2.10.1  Effectiveness 

Thermal desorption is a process that uses either direct or indirect heat exchange to heat organic 

contaminants to a temperature high enough to volatilize and separate them from a contaminated 

solid medium (e.g., soil, sludge, sediment). All thermal desorption technologies consist of two 

stages:  heating the contaminated material to volatilize contaminants and treating the exhaust gas 

stream to prevent emissions of contaminants to the atmosphere. Air, combustion gas, or an inert 

gas is used as the transfer medium for the vaporized components. Thermal desorption systems 

are normally designed and operated as physical separation processes by transferring organic 

contaminants from a solid phase to a gas phase. Downstream unit operations subsequently either 

collect or destroy the volatilized contaminants, depending upon how the process is designed. 

Downstream unit operations that thermally destroy the volatile contaminants operate essentially 

as an incineration process.  

 

Thermal desorption systems can be implemented as either ex situ or in situ processes. In situ 

thermal desorption systems can be further categorized as thermal blanket, thermal well, or 

enhanced soil vapor extraction (SVE) systems. Thermal blanket systems use modularized electric 

heating blankets that are placed on the surface of the contaminated soil. The blankets can be 

heated to 1,000°C (1,832 degrees Fahrenheit [°F]), heating the subsurface by conduction. 

Thermal blankets are typically effective on VOCs and SVOCs to a depth of about 3 feet. The 

heating blanket is covered with an insulating material and an impermeable membrane. The 

impermeable membrane has a vacuum-exhaust port for the removal of volatilized contaminants 

by a vapor treatment system. A section of heating blanket is typically 8 feet wide by 20 feet long. 

Larger areas can be treated simultaneously by using more than one heating module and 

manifolding the exhaust ports together. Once the contaminants are in the vapor stream, they are 

destroyed in a thermal oxidizer. The treated gas is then cooled and passed through a carbon bed 

that adsorbs trace levels of any unreacted organics.  
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The thermal blanket system was tested at the Mare Island Shipyard on surface soil with PCB 

concentrations up to 24,000 mg/kg (average PCB concentration of 21 mg/kg). The soil was 

treated for 5 days at an average temperature of 600°F with the heating blankets set within a 

temperature range of 1,400 to 1,600ºF. PCB concentrations in the treated area were reduced to 

less than 0.033 mg/kg. The technology was also used to treat PCB-contaminated surface soil at 

the South Glens Falls Dragstrip site in New York and a Superfund site in Cape Girardeau, 

Missouri (average PCB concentration of 3 mg/kg).  

 

The thermal well system involves an arrangement of electrical immersion heating elements 

placed in the ground approximately 7 to 10 feet apart. Like the thermal blanket process, the 

heating elements have similar temperature profiles and the soil is heated via conduction only. 

The thermal well system is used to treat subsurface soil from 3 feet in depth to the water table. 

The wells are installed with perforated screens, and the top of each well is manifolded to a vapor 

treatment system similar to the one used in the thermal blanket process. The thermal well system 

was tested successfully on PCB-contaminated soil at the Mare Island Shipyard and a Missouri 

Superfund site.  

 

TerraTherm Environmental Services, Inc. owns the technology rights to both the thermal blanket 

and thermal well technologies. The vendor estimates that the cost for in situ thermal desorption 

ranges from $100 to $500 per ton of treated soil and indicates that the technology may not be 

cost effective for smaller sites.  

 

Enhanced SVE involves the introduction of hot air or steam into the contaminated zone through 

injection wells and the collection of the contaminated carrier gas by a vacuum system through 

vapor recovery wells. The contaminated gas or vapor is treated via condensation, collection on 

activated carbon, or combustion.  

 

Ex situ thermal desorption processes can be classified as batch or continuous and direct fired or 

indirect fired. Batch processes include heated oven and hot-air vapor extraction systems. Heated 

oven systems consist of multiple desorption chambers that contain 5 to 20 CY of soil that are 

direct-heated internally using propane heaters to about 1,100°F for a given period of time, 

typically 1 to 4 hours. An induced-draft fan draws a downward flow of air through the soil beds, 

which are typically 18 inches deep. The treatment chambers operate at a negative pressure, and 

the systems have been designed more recently to achieve higher operating vacuums that allow 

contaminants that boil at higher temperatures, such as PCBs, to be treated. Treatment costs for a 

heated oven system typically range from $120 to $250 per ton of soil (NFEC, 1997). 
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Hot-air vapor extraction systems have been used to treat soil primarily contaminated with 

nonchlorinated VOCs and SVOCs, such as petroleum hydrocarbons and PAHs. Contaminated 

soils are placed in a pile of approximately 750 CY. The soil pile is configured with perforated 

piping placed between various lifts of soil stacked in the pile. A fan circulates hot air through the 

pile to volatilize organic contaminants in the soil. The air is heated by a propane-fueled direct-

contact burn chamber that thermally destroys the contaminants pulled from the pile. The trace 

organics in the system exhaust stream are treated through a catalytic converter. The soil pile can 

be heated to operating temperatures up to 450°F. Typical treatment costs for a hot-air vapor 

extraction system are $28 per ton for 11,700 tons of soil and $49 per ton for 975 tons of soil 

(NFEC, 1997). 

 

Continuous thermal desorption processes utilize rotary drying equipment or thermal screw 

conveyors to volatilize contaminants from the solid waste material. Direct-fired units use the 

direct application of heat to the waste material via radiation or convection to volatilize and 

thermally destroy organic contaminants. Materials are typically heated to 500 to 1,200°F in the 

rotary dryer and the off-gas is subsequently oxidized in an afterburner to temperatures between 

1,400 to 1,800°F, and sometimes as high as 2,000°F. The off-gas is then quenched and filtered 

through a baghouse to remove entrained particulates. The filtered gas is treated in a wet gas 

scrubber to remove acid gases that are generated from oxidizing chlorinated organics. Treatment 

costs for direct-fired rotary systems can range from $25 to $200 per ton of soil, depending on the 

size of the project and the equipment used (NFEC, 1998). 

 

Indirect-fired thermal desorbers use rotary dryers or screw conveyors that are double-shelled, 

allowing indirect application of heat through the inner shell. The heat source used in this 

application is either a set of burners mounted in the annular space that heats the shell as it rotates, 

or hot oil circulated through the annular space between the inner and outer shells of the 

equipment. The operating temperatures in the dryer ranges from 400 to 1,200°F, depending upon 

the equipment design and the particular waste application. The oxidation of organic 

contaminants is discouraged by controlling operating temperatures and maintaining an inert 

environment (less than 4 percent oxygen) in the dryer by using nitrogen as a carrier gas. The 

carrier gas from the dryer flows to a gas cleaning system where organic vapors, water vapor, and 

solid particulates entrained in the gas are removed. The gas first passes through a high-energy 

scrubber that removes solid particulates and approximately 10 to 30 percent of the organic 

vapors. The gas then passes through two condensers in series that reduce the temperature of the 

gas stream to below 40°F, thereby condensing the remaining organic vapors. Most of the 

nitrogen carrier gas is reheated and recycled to the dryer, with approximately 5 to 10 percent of 
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the gas discharged to atmosphere after it passes through a particulate filter and carbon adsorber 

to remove trace levels of solids and organic vapors. The volume of gas handled by a gas cleaning 

system used in an indirect-fired system of this type is 700 times less than an incineration system 

of the same size.  

 

A demonstration of the technology (X*TRAX™ system) was conducted at the ReSolve, Inc. 

Superfund site in 1992 as part of the Site Demonstration Program. After the demonstration was 

complete, the technology was used to remediate 50,000 tons of PCB-contaminated soil at the 

site. The technology has subsequently been used at the South Glens Falls Dragstrip, the Wide 

Beach site, the Waukegan Harbor site, and the Sangamo-Weston Superfund site to treat PCB-

contaminated soils. The technology has successfully treated contaminated soil with PCB 

concentrations exceeding 17,000 mg/kg PCBs to nondetect levels. Average treatment costs for an 

indirect contact rotary dryer system are reported to be $80 to $150 per ton of soil. Average 

treatment costs for an indirect contact screw conveyor system are $100 to $150 per ton of soil 

(NFEC, 1998). 

 

Thermal desorption is a potentially effective treatment technology for solid wastes such as soils, 

sludges, and sediments contaminated with VOCs and SVOCs, including chlorinated compounds 

such as PCBs. Aroclor 1254 has a boiling point range of 365 to 390°C (689 to 734°F) and 

Aroclor 1260 has a boiling point range of 385 to 420°C (725 to 788°F). Thermal desorption 

processes must normally achieve these temperatures to volatilize these PCBs within a reasonable 

processing time, although lower temperatures can achieve the same effect over longer periods of 

time by increasing the vapor pressure.  

 

In situ technologies such as thermal well and enhanced SVE are not practical for treatment of 

contaminated surface soil. Although the in situ thermal desorption process thermal blanket and 

the high-temperature ex situ thermal desorbers would be capable of effectively removing Aroclor 

1254 and 1260 from soil, the high capital costs incurred in procuring or leasing and installing the 

treatment equipment make this technology less practical for contaminated soil with PCB 

concentrations less than 50 mg/kg or for small volumes of contaminated soil. A minimum soil 

volume of 5,000 CY is generally considered a “rule of thumb” for selecting on-site treatment by 

thermal desorption (NFEC, 1997).  

 

3.2.10.2  Implementability 

A thermal desorption system must meet the substantive requirements of federal air and 

wastewater regulations, although permits would not be required under CERCLA. Hydrochloric 

acid is produced when PCBs are thermally destroyed, so desorption systems that involve thermal 
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destruction will typically require acid gas scrubbing systems. Direct-fired thermal desorption 

systems and air pollution control systems that use thermal oxidizers to destroy volatilized 

contaminants may encounter the same level of public resistance as incineration systems. Thermal 

desorption systems for the treatment of PCBs must be designed and operated to prevent the 

formation of furans and dioxins that may be carried out in process emissions.  

 

3.2.10.3  Cost 

The treatment costs for thermal desorption of PCB-contaminated soils would be high due to the 

high capital and operating costs associated with this technology.  

 

3.2.10.4  Summary 

Thermal desorption is a proven technology for the removal and destruction of PCBs in 

contaminated soil, but its high capital and operating costs make it less cost effective for soil with 

total PCB concentrations less than 50 mg/kg. The relatively small estimated volume of soil at 

AA1 with total PCB concentrations greater than or equal to 50 mg/kg does not warrant a 

complicated and costly remediation technology. Therefore, the process is not retained for further 

development as a remedial alternative in Chapter 4.0.  

 

3.2.11  Incineration 

 
3.2.11.1  Effectiveness 

Incineration is a highly effective ex situ destruction technology for PCB-contaminated soil. It is 

an EPA-approved technology for treatment of PCB remediation wastes with total PCB 

concentrations greater than or equal to 50 mg/kg.  

 

3.2.11.2  Implementability 

Air and wastewater permits would be required for incineration systems. A trial burn is often 

required before continuous operation is permitted. Permitting of on-site incinerators is often 

difficult due to public concerns. An on-site incinerator would not be cost effective for the 

treatment of PCB-contaminated soil because only 747 CY of the 28,188 CY of soil requiring 

remedial action at AA1 has total PCB concentrations greater than or equal to 50 mg/kg.  

 

3.2.11.3  Cost 

The cost of incineration is high. Unit costs for on-site incineration are estimated to be $695 to 

$800 per CY (FRTR, 2006c). The unit cost for off-site incineration is $480/ton not including 

transportation charges.  
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3.2.11.4  Summary 

Incineration is a highly effective and EPA-approved technology for the destruction of PCBs in 

contaminated soil, but its high capital and operating costs make it less cost effective for soil with 

total PCB concentrations less than 50 mg/kg. The relatively small estimated volume of soil at 

AA1 with total PCB concentrations greater than or equal to 50 mg/kg does not warrant a 

complicated and costly remediation technology. However, because it is highly effective, the 

process is retained as a potential off-site treatment technology for further development as a 

remedial alternative in Chapter 4.0. 

 

3.2.12 On-Site Disposal 

 

3.2.12.1 Effectiveness 

On-site disposal would be an effective option for contaminated soil that has been treated to 

concentrations less than or equal to RGs.  

 

3.2.12.2 Implementability 

This option is administratively and technically implementable at AA1 if PCB-contaminated soil 

is treated to decrease the concentrations of COCs to RGs prior to placement back on site.  

 

3.2.12.3 Cost 

The cost for on-site disposal of treated soil would be low. The cost for off-site disposal of 

contaminated soil would depend on the amount of soil excavated and on the cost per ton charged 

by the off-site landfill for disposal of the waste, which in turn depends on the characteristics of 

the waste. The cost would be moderate for contaminated soil classified as nonhazardous waste 

and high for contaminated soil classified as hazardous waste.  

 

3.2.12.4 Summary 

None of the on-site treatment options described in this section have been retained for alternative 

development. Therefore, on-site disposal would not be an effective or implementable disposal 

technology for PCB-contaminated soil. The process option is not retained for further 

development of alternatives in Chapter 4.0. 

 

3.2.13  Off-Site Disposal 

 

3.2.13.1  Effectiveness 

Off-site disposal would be an effective option for the management of excavated PCB-

contaminated soil. Excavated soil with total PCB concentrations less than 50 mg/kg can be 
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disposed in an approved municipal solid waste or nonhazardous industrial waste landfill. 

Excavated soil with total PCB concentrations greater than or equal to 50 mg/kg requires disposal 

at an approved hazardous waste or PCB disposal facility.  

 

3.2.13.2  Implementability 

This option is administratively and technically implementable at AA1. Hazardous and 

nonhazardous waste disposal facilities are available. Nonhazardous soil from earlier PBOW 

cleanup projects was disposed at Erie County Landfill. The landfill has a limit of 800 tons per 

day of solid waste (Erie County, 2012).  

 

3.2.13.3  Cost 

The cost for off-site disposal of excavated soil with total PCB concentrations less than 50 mg/kg 

would be low. The cost for off-site disposal of excavated soil with total PCB concentrations 

greater than or equal to 50 mg/kg would be high. The volume of soil with PCB concentrations 

greater than or equal to 50 mg/kg is estimated to be 971 CY (including 30 percent swell), a small 

percentage of the total volume of soil for disposal.  

 

3.2.13.4  Summary 

Off-site disposal of contaminated soil is an effective and implementable process option to 

achieve the RAO for contaminated soil with concentrations of contaminants above RGs. The 

technology is retained for further development of alternatives in Chapter 4.0. 

 

3.2.14  Land Use Controls 

LUCs consist of administrative actions designed to minimize or reduce the potential for exposure 

to contaminants. They may also include mechanisms necessary to ensure the integrity of a 

remedy. LUCs include physical, legal, and administrative mechanisms used to restrict the use of 

or limit access to property to prevent exposure to contaminants above permissible levels and 

monitoring of such mechanisms. The intent of LUCs is to protect human health and the 

environment by limiting the type and extent of activity on a site and ensuring the compatibility of 

land use at active installations with restrictions imposed on the property. 

 

3.2.14.1  Effectiveness 

LUCs can be an effective method of preventing exposures to contaminants left in place above 

levels that allow for unrestricted use if mechanisms are implemented to ensure that the controls 

will be actively enforced.  
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3.2.14.2  Implementability 

Because NASA maintains accountability and custody of the AA1 property, the Army does not 

have authority to implement or enforce LUCs at the site. Also, the area surrounding PBOW is 

agricultural and residential. Thus, if or when the property is excessed, the land will likely 

become residential. Consistent with surrounding land use, the remedial actions of all other 

PBOW sites that have been remediated, and/or are currently planned for remediation, are based 

on unrestricted use. The LUC would prohibit residential use and place restrictions that are 

inconsistent with surrounding land use.  

 

3.2.14.3  Cost 

The cost for LUCs would be low.  

 

3.2.14.4  Summary  

LUCs will not be retained for further development as a component of a remedial alternative in 

Chapter 4.0 because they are not implementable by the Army.  Also, the area surrounding 

PBOW is agricultural and residential; placement of LUCs would be inconsistent with current 

land use of adjacent properties. 
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4.0 Development and Detailed Analysis of Remedial 
 Alternatives 
 

The goal of this chapter is to introduce, assess, and communicate the relative costs and benefits 

of the remedial alternatives selected for careful consideration. The evaluation criteria for this 

analysis are provided by EPA in Guidance for Conducting Remedial Investigations and 

Feasibility Studies under CERCLA (EPA, 1988). These criteria are based upon the NCP, Title 40 

CFR, Section 300.430 (EPA, 1990). The results of this analysis will be presented in the proposed 

plan and decision document.  

 

The RI/FS guidance (EPA, 1988) provides nine evaluation criteria for assessing alternatives 

within the context of a comprehensive FS. These criteria cover regulatory, technical, cost, 

institutional, and community considerations. Generally, the two threshold criteria are: 

 
 Protection of human health and the environment 
 Compliance with ARARs. 

 
The five balancing criteria are: 

 
 Long-term effectiveness and permanence  
 Short-term effectiveness  
 Reduction in toxicity, mobility, and volume 
 Technical and administrative implementability 
 Alternative cost including capital, O&M, and present value costs.  

 

The final two criteria, which often are evaluated subsequent to the initial publication of the FS, 

are: 

 
 State acceptance 
 Community acceptance.  

 

The first seven criteria will be fully evaluated in this FS. The final two criteria will be discussed 

briefly in the FS. Once all of the FS criteria have been adequately considered and a remedial 

alternative is recommended, the preferred remedial alternative will be presented to OEPA and 

the public in a proposed plan. The proposed plan will be presented at a public meeting, where 

comments will be solicited from the public for submittal during a public comment period. At the 

end of the public comment period, all comments and corresponding responses will be included in 

the responsiveness summary of the decision document. At the end of the public comment period, 
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a decision document will be prepared that, when approved, will be the basis for executing the 

selected remedial alternative for soil at AA1.  

 

4.1  Development of Remedial Alternatives 

The following alternatives were selected for detailed evaluation: 

 
 Alternative 1 – No Action 
 Alternative 2 – Excavation and Off-Site Disposal 
 Alternative 3 – Excavation, Chemical Oxidation, and Off-Site Disposal 
 Alternative 4 – Excavation, Off-Site Incineration and Disposal. 
 

4.2  Alternative 1 - No Action 

 

4.2.1  Description 

A no-action alternative is required by the NCP to be carried forward as a baseline for detailed 

comparison. Under this alternative, no remedial action or monitoring would be conducted for 

contaminated soil at the site. Thus, this alternative fails to meet the RAO for soil at AA1. 

 

4.2.2  Overall Protection of Human Health and the Environment 

This alternative would not protect human health or the environment because no action would be 

taken to reduce the concentrations of COCs in soil to meet PBOW risk management goals or to 

prevent current or future receptors from exposure to COCs. 

 

4.2.3  Compliance with ARARs 

There are no chemical-specific ARARs or TBCs for soil. Location- and action-specific 

ARARs are not applicable to this alternative because no remedial action would be taken.  

 

4.2.4  Long-Term Effectiveness 

This alternative would not result in any permanent reduction of potential risk to human health or 

the environment. No periodic review would take place to evaluate future site conditions. 

 

4.2.5  Reduction of Toxicity, Mobility, or Volume 

This alternative does not employ any remedial component that would permanently or 

significantly reduce the toxicity, mobility, or volume of contaminants in soil. 

 

4.2.6  Short-Term Effectiveness 

There are no short-term impacts from this alternative because no remedial action would be taken. 
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4.2.7  Implementability 

There are no technical or administrative implementation issues associated with this alternative. 

 

4.2.8  Cost 

There is no cost impact associated with this alternative. 

 

4.2.9  State Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded. 

 

4.2.10  Community Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded. 

 

4.3  Alternative 2 – Excavation and Off-Site Disposal 

 

4.3.1  Description 

Alternative 2 includes the following components: 

 
 Excavation of contaminated soil within proposed remediation areas 

 
 Off-site disposal of soil with total PCB concentrations less than 50 mg/kg at an 

approved municipal solid waste or nonhazardous industrial waste landfill 
 

 Off-site disposal of soil with total PCB concentrations greater than or equal to 50 
mg/kg at an approved PCB disposal facility.  

 

Alternative 2 combines excavation and off-site disposal to achieve the RAO for soil at AA1. No 

on-site treatment would be performed under Alternative 2. The proposed approach is to excavate 

all the areas in which the concentrations of COCs in soil exceed the RGs defined in Chapter 2.0. 

The total estimated consolidated (in-place) volume of contaminated soil from AA1 is 28,188 CY. 

Once this soil is excavated, the total volume of unconsolidated material is estimated to be 36,644 

CY (30 percent swell). Of the total volume of excavated soil, it is estimated that 27,441 CY 

(35,673 CY, including swell) could be disposed in an approved municipal solid waste landfill or 

nonhazardous industrial waste landfill (total PCBs less than 50 mg/kg) and 747 CY (941 CY, 
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including swell) would require disposal at an approved PCB disposal facility (total PCBs greater 

than or equal to 50 mg/kg).  

 

The volume of soil with PCBs greater than or equal to 50 mg/kg is a conservative estimate, and it 

is recommended that additional surface and subsurface soil sampling be performed around the 

earlier sample locations with PCBs greater than or equal to 50 mg/kg prior to excavation to better 

define the volume of soil that will require disposal in a PCB disposal facility. In estimating the 

volume of soil above RGs, an assumption was made that surface contamination extends to 3 feet 

bgs. This is a conservative assumption that has the potential to overestimate the actual volume of 

contaminated soil. It is recommended that this assumption be challenged during the remedial 

action, either by performing additional shallow subsurface sampling prior to excavation or 

excavating in shallow intervals of 1 foot and performing some confirmation sampling at the 

bottom of the interval before excavating additional soil. The remedial area is relatively large, and 

each 1-foot depth interval represents 12,215 CY of soil for disposal. Therefore, removal of 

shallow intervals followed by sampling and analysis may potentially reduce remediation costs 

appreciably 

 

4.3.2  Overall Protection of Human Health and the Environment 

Alternative 2 would protect human health by excavating contaminated soil with concentrations 

of COCs above the RGs. Ecological receptors would also potentially benefit, in that removal of 

the most contaminated soil would result in lowering the EHQ values calculated for various 

receptors in the SLERA (Section 2.2.2). The soil removal could also mitigate the migration of 

soil contaminants to other media (surface water, sediment, and groundwater). 

 

The alternative provides adequate protection against the potential hazards of contaminants in 

excavated soil by transporting the contaminated soil to a disposal facility designed, constructed, 

and maintained to permanently manage such waste materials.  

 

4.3.3  Compliance with ARARs 

The alternative would comply with all ARARs. There are no chemical- or location-specific 

ARARs or TBCs for soil. The remedial alternative would comply with the action-specific ARAR 

(Table 2-4).  

 

4.3.4  Long-Term Effectiveness 

The long-term effectiveness of Alternative 2 is achieved through the removal of contaminated 

soil with COCs at concentrations above RGs. As previously discussed, the alternative would be 

effective in protecting potential receptors from direct exposure to COCs in soil. The removal of 
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the most highly contaminated soil would also reduce the potential for transport of soil 

contaminants to other environmental media. 

 

The alternative would not require the maintenance of any long-term controls at the site to 

manage residual risk from direct exposure to soil. 

 

4.3.5  Reduction of Toxicity, Mobility, or Volume 

Although Alternative 2 would reduce the mass and volume of contaminated media remaining at 

the site, there would be no net reduction in contaminant mass. On-site remedial activities strictly 

transfer COCs from one location on site to another off site. As a result, Alternative 2 would not 

comply with the statutory preference for selecting remedial actions that employ treatment 

technologies that permanently and significantly reduce the toxicity, mobility, or volume of 

hazardous substances as their principal element. However, transferring waste material from an 

uncontrolled disposal site to a managed disposal facility that is designed and constructed to 

prevent the release of contaminants to the environment would restrict the mobility of COCs in 

excavated soil. 

 

4.3.6  Short-Term Effectiveness 

The implementation of Alternative 2 would not present any significant health threats to the 

community. The excavation of contaminated soils would be performed within the confines of 

PBOW at a sufficient distance from the property boundaries that the nearby community should 

not be affected. Proper decontamination and waste transportation practices would be followed to 

prevent the spread of contamination when equipment or waste materials leave the site. The 

alternative involves the transportation of a large volume of soil for off-site disposal. 

Approximately 2,688 truckloads of contaminated soil would be transported off site, assuming a 

15-ton truck carrying capacity. 

 

Alternative 2 does not present site workers with any unusual health or safety concerns for a 

remediation project. A hazard evaluation would be performed prior to the commencement of the 

removal action, and a health and safety plan would be followed during site activities to ensure 

that risks to workers were minimized. Remediation workers would be provided with the 

appropriate personal protective equipment (PPE) in accordance with the health and safety plan.  

 

Measures would be taken to prevent the spread of contamination during remedial activities. This 

includes measures such as dust controls during excavation, decontamination procedures for 

equipment and personnel, and storm water runoff and run-on controls.  
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It is estimated that 20 months would be required to complete remedial activities, from the 

initiation of work plans to disposal of contaminated soil, backfilling of excavated areas, and 

completion of a site closeout report. Table 4-1 provides additional detail on the individual work 

elements involved in the execution of this alternative. 

 

4.3.7  Implementability 

This alternative is technically and administratively implementable. The materials, 

equipment, and qualified remediation subcontractors needed to implement the 

alternative are readily available. Excavation of soil should be performed in the summer 

or early fall when the groundwater table is lower and seasonal surface water features 

are minimal to avoid handling wet soil.  

 

Compliance sampling of the sidewall and bottom areas of the excavation and analysis of the soil 

samples for PCBs would be used to monitor the effectiveness of excavation in removing soil 

contaminated above RGs. 

 

The alternative does not preclude additional remedial action for soil if needed.  

 

Alternative 2 does not present any unusual regulatory requirements that would compromise the 

administrative feasibility of the remedial approach.  

 

4.3.8  Cost 

The detailed cost evaluation associated with the implementation of Alternative 2 is presented in 

Table 4-1. The estimated capital cost for Alternative 2 is $3.4 million. The capital cost includes a 

25 percent contingency. 

 

A contingency of 25 percent has been added to the cost estimate to account for uncertainty in the 

estimated volume of soil requiring remediation and to provide an allowance for cost elements 

that are not identifiable at the present time. Due to the relatively short time frame over which the 

remedial alternative would be completed, all costs associated with its implementation are 

classified as capital costs. Accordingly, there are no O&M costs for this alternative, and the 

present value cost is equivalent to the capital cost. 

 

4.3.9  State Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action after a public meeting has been conducted and the public comment period has 

concluded. 
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4.3.10  Community Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action after a public meeting has been conducted and the public comment period has 

concluded. 

 

4.4  Alternative 3 – Excavation, Chemical Oxidation, and Off-Site Disposal 

 

4.4.1  Description 

Alternative 3 includes the following components: 

 
 Excavation of contaminated soil within proposed remediation areas 

 
 Chemical oxidation of soil that has total PCB concentrations greater than or equal to 

50 mg/kg to reduce to concentrations below this level 
 

 Off-site disposal of all soil at an approved municipal solid waste or nonhazardous 
industrial waste landfill. 

 
Alternative 3 combines excavation, treatment, and off-site disposal to achieve the RAO for soil 

at AA1. The proposed approach is to excavate all the areas in which the concentrations of COCs 

in soil exceed the RGs described in Section 2.2. The total estimated consolidated (in place) 

volume of contaminated soil from AA1 is 28,188 CY. Once this soil is excavated, the total 

volume of unconsolidated material is estimated to be 36,644 CY (30 percent swell). Of the total 

volume of excavated soil, it is estimated that 747 CY (941 CY, including swell) would be treated 

using chemical oxidation. A laboratory treatability study is recommended to confirm the 

treatment conditions, natural oxidant demand of the soil, and the effectiveness of the oxidant 

selected. After chemical oxidation is successfully implemented, all of the soil, treated and 

untreated (28,188 CY [36,644 CY including swell]), could be disposed in an approved municipal 

solid waste landfill or nonhazardous industrial waste landfill (total PCBs less than 50 mg/kg).  

 

The volume of soil with PCBs greater than or equal to 50 mg/kg is a conservative estimate and it 

is recommended that additional surface and subsurface soil sampling be performed around the 

earlier sample locations with PCBs greater than or equal to 50 mg/kg prior to excavation to better 

define the volume of soil that will require treatment prior to disposal. An assumption was made 

in estimating the volume of soil above RGs that surface contamination extends to 3 feet bgs. This 

is a conservative assumption that has the potential to overestimate the actual volume of 

contaminated soil. It is recommended that this assumption be challenged during the remedial 

action either by performing additional shallow subsurface sampling prior to excavation or 
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excavating in shallow intervals of 1 foot and performing some confirmation sampling at the 

bottom of the interval before excavating additional soil. The remedial area is relatively large, and 

each 1-foot depth interval represents 12,215 CY of soil for disposal. Therefore, removal of 

shallow intervals followed by sampling and analysis may potentially reduce remediation costs 

appreciably. 

 

Bulk PCB-remediation waste would be stored on site in compliance with the requirements of 40 

CFR 761.65(c)(9).  

 

The conceptual design of the chemical oxidation treatment is based on the assumption that lime-

activated sodium persulfate would be the most practical and cost-effective oxidant to use. A 

laboratory treatability study would be required to confirm this assumption and determine the 

natural oxidant demand of the soil before full-scale treatment begins at the site. It is assumed that 

chemical oxidation would be implemented by adding sodium persulfate and lime to the 

excavated soil. In the absence of treatability study data, the actual amounts of the chemicals 

required are unknown, but FMC Adventus provided some typical dosing requirements to use in 

preparing remedial costs (Block, 2012b). It is assumed that approximately 6.1 pounds of sodium 

persulfate and 1.2 pounds of lime would be required per CY of soil. Sodium persulfate and lime 

would be applied as solids. The PCB-contaminated soil (total PCBs greater than or equal to 50 

mg/kg) would be treated in batches of less than or equal to 300 CY, approximately 52 feet square 

by 3 feet deep per treatment cell. Three batches would be required to complete treatment at AA1. 

The pH and the persulfate concentrations in soil would be tested at several locations in the 

treatment cell after chemical addition to verify that the chemicals were adequately mixed into the 

soil. FMC Adventus sells test kits for testing persulfate concentrations in the field.  

 

The treatment area previously prepared at PBOW for alkaline hydrolysis treatment of 

contaminated soil from TNT Areas A and C would be used for chemical oxidation treatment 

operations. The treatment cells would be constructed within the treatment area, and stockpiles of 

treated and untreated soil would be staged in the area. Storm water would be pumped from 

sumps on the lower end of the treatment area to a 260-foot-long by 30-foot-wide by 3-foot-deep 

contact water retention basin. The basin would be lined with 60-mil plastic. Water in the basin 

would be applied to the soil as needed to maintain proper moisture content during treatment. 

Excess water would be transported off site to an industrial wastewater treatment facility. No 

on-site treatment of contact water would be required. Collected storm water runoff should be 

analyzed for PCBs and TAL metals prior to disposal. The oxidation and pH increase has the 

potential to mobilize some natural metals in the soil. 
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After treatment was complete, compliance samples would be collected to confirm that total PCB 

concentrations have been reduced to less than 50 mg/kg. For cost estimating purposes in this FS, 

it assumed that one composite compliance sample would be collected per treatment cell. The 

actual sampling and analytical strategy employed during remediation would be subject to a 

Project Delivery Team decision. 

 

4.4.2  Overall Protection of Human Health and the Environment 

Alternative 3 would protect human health by excavating contaminated soil with concentrations 

of COCs above the RGs. Ecological receptors would also benefit, in that removal of the most 

contaminated soil would significantly lower the EHQs calculated for various receptors in the 

SLERA (Table 2-2). The soil removal would also mitigate the migration of soil contaminants to 

other environmental media. 

 

The alternative provides adequate protection against the potential hazards of contaminants in 

excavated soil through the combination of treatment and waste management technologies. 

 

4.4.3  Compliance with ARARs 

The alternative would comply with all ARARs. There are no chemical- or location-specific 

ARARs or TBCs for soil. The remedial alternative would comply with the action-specific ARAR 

(Table 2-4). 

 

4.4.4  Long-Term Effectiveness 

The long-term effectiveness of Alternative 3 is achieved through the removal of soil 

contaminated with COCs at concentrations above the RGs and treatment of soil with total PCB 

concentrations greater than or equal to 50 mg/kg. As previously discussed, the alternative would 

be effective in protecting potential receptors from direct exposure to COCs in soil. The removal 

of the most contaminated soil would also reduce the potential transport of soil contaminants to 

other environmental media.  

 

The alternative would not require the maintenance of any long-term controls at the site to 

manage residual risk from direct exposure to soil. 

 

4.4.5  Reduction of Toxicity, Mobility, or Volume 

Alternative 3 would employ a treatment technology to permanently reduce the toxicity and 

mobility of hazardous substances in soil, but treatment would not be a principal element of the 

remedial alternative because only a small volume of the excavated soil would be treated. Also, 

the reduction in soil contamination would be modest, only enough to reduce disposal costs but 
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not enough to allow the soil to be placed back on site for unrestricted exposure. After excavation 

of the contaminated soil, the soil with total PCB concentrations greater than or equal to 50 mg/kg 

would be chemically oxidized to reduce the concentration of total PCBs to less than 50 mg/kg so 

that this soil could be disposed of in an approved municipal solid waste or nonhazardous 

industrial waste landfill.  

 

Under this alternative, it is estimated that 747 CY (941 CY, including swell) of the 28,188 CY 

(36,644 CY, including swell) of excavated soil would be treated by chemical oxidation. All of 

the excavated soil, treated and untreated, would be disposed of in an approved municipal waste 

or nonhazardous industrial waste landfill. Soil treated by chemical oxidation would require off-

site disposal at an approved PCB disposal facility as a PCB remediation waste if chemical 

oxidation is not effective at reducing the concentrations of total PCBs below 50 mg/kg. 

 

4.4.6  Short-Term Effectiveness 

The implementation of Alternative 4 would not present any significant health threats to the 

community. The excavation and treatment of contaminated soil would be performed within the 

confines of PBOW at a sufficient distance from the property boundaries that the nearby 

community should not be affected. The chemical oxidation process would be managed to 

minimize the generation of dust or nuisance odors during remediation. Proper decontamination 

and waste transportation practices would be followed to prevent the spread of contamination 

when equipment or waste materials leave the site. The alternative involves the transportation of a 

large volume of soil for off-site disposal. Approximately 2,688 truckloads of contaminated soil 

would be transported off site, assuming a 15-ton truck carrying capacity. 

 

Alternative 3 involves the storage and handling of reactive and corrosive materials. The material 

handling processes should be carefully designed to minimize worker contact with chemicals. A 

hazard evaluation would be performed prior to the commencement of the removal action, and a 

health and safety plan would be followed during site activities to ensure that risks to workers 

were minimized. Remediation workers would be provided with the appropriate PPE in 

accordance with the health and safety plan.  

 

Measures would be taken to prevent the spread of contamination during remedial activities. This 

includes measures such as dust controls during excavation and treatment, decontamination 

procedures for equipment and personnel, and storm water runoff and run-on controls. 

Incompatible hazardous chemicals used in the treatment process would be segregated during 

storage, and best management practices would be followed to prevent the uncontrolled release of 

chemicals to the environment.  
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It is estimated that 29 months would be required to complete remedial activities under 

Alternative 3, from the initiation of work plans to backfilling of excavated areas and disposal of 

treatment residuals. Table 4-2 provides additional detail on the individual work elements 

involved in the execution of this alternative. 

 

4.4.7  Implementability 

Alternative 3 is technically implementable, but a chemical oxidation treatability study would be 

needed to determine the natural oxidant demand of the AA1 soil and confirm the cost 

effectiveness of the technology in reducing the concentration of total PCBs in soil less than 50 

mg/kg. The materials, equipment, and qualified remediation subcontractors needed to implement 

the alternative are readily available. Excavation of soil should be performed in the summer or 

early fall when the groundwater table is lower and seasonal surface water features are minimal to 

avoid handling wet soil. 

 

Compliance sampling of the sidewall and bottom areas of the excavation and analysis of the soil 

samples for PCBs would be used to monitor the effectiveness of excavation in removing soil 

contaminated above RGs. The effectiveness of chemical oxidation would be evaluated by 

sampling and analyzing treated soil samples. Soil samples would be collected at several locations 

within the treatment cell after chemical addition to field test soil pH and persulfate concentration 

to verify that the oxidant and lime were adequately mixed into the soil. At the end of treatment, 

composite samples of the treated soil would be collected for laboratory analysis of PCBs to 

determine the effectiveness of treatment. If chemical oxidation did not reduce the total 

concentration of PCBs less than 50 mg/kg, the soil could be retreated or disposed of off site at an 

approved PCB disposal facility.  

 

The majority of the excavated soil has total PCB concentrations less than 50 mg/kg and would be 

suitable for direct disposal without treatment at an approved municipal waste or nonhazardous 

industrial waste landfill. 

 

Chemical oxidation is not an EPA-approved technology for the treatment of soil with total PCB 

concentrations greater than or equal to 50 mg/kg. The approval of the EPA Region 5 Regional 

Administrator would be required to use chemical oxidation to treat contaminated soil with PCB 

concentrations greater than or equal to 50 mg/kg and dispose of the treated soil at an approved 

municipal solid waste or nonhazardous industrial waste landfill. 

 

The alternative does not preclude additional remedial action for soil if needed. 
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4.4.8  Cost 

The detailed cost evaluation for the implementation of Alternative 3 is presented in Table 4-2. 

The estimated capital cost for Alternative 3 is $3.4 million. The cost of Alternative 3 could 

increase if chemical oxidation is not effective at reducing the total concentration of PCBs in soil 

below 50 mg/kg and the treated soil is disposed off site at a PCB disposal facility rather than a 

municipal solid waste or nonhazardous waste landfill. 

 

A contingency of 25 percent has been added to the cost estimate to account for uncertainty in the 

estimated volume of soil requiring remediation and to provide an allowance for cost elements 

that are not identifiable at the present time. Due to the relatively short time frame over which the 

remedial alternative would be completed, all costs associated with its implementation are 

classified as capital costs. Accordingly, there are no O&M costs for this alternative, and the 

present value cost is equivalent to the capital cost.  

 

4.4.9  State Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded.  

 

4.4.10  Community Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded.  

 

4.5  Alternative 4 – Excavation, Off-Site Incineration and Disposal 

 

4.5.1  Description 

Alternative 4 includes the following components: 

 
 Excavation of contaminated soil within proposed remediation areas 

 
 Off-site incineration and disposal of all soil at an approved PCB treatment and 

disposal facility. 
 
Alternative 4 combines excavation and off-site treatment and disposal to achieve the RAO for 

soil at AA1. No on-site treatment would be performed under Alternative 4. The proposed 

approach is to excavate all the areas in which the concentrations of COCs in soil exceed the RGs 
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defined in Chapter 2.0. The total estimated consolidated (in-place) volume of contaminated soil 

from AA1 is 28,188 CY. Once this soil is excavated, the total volume of unconsolidated material 

is estimated to be 36,644 CY (30 percent swell). Under Alternative 4, all of the excavated soil 

would be transported to an approved PCB treatment and disposal facility where the soil would be 

incinerated to destroy the PCBs. 

 

In estimating the volume of soil above RGs, an assumption was made that surface contamination 

extends to 3 feet bgs. This is a conservative assumption that has the potential to overestimate the 

actual volume of contaminated soil. It is recommended that this assumption be challenged during 

the remedial action, either by performing additional shallow subsurface sampling prior to 

excavation or excavating in shallow intervals of 1 foot and performing some confirmation 

sampling at the bottom of the interval before excavating additional soil. The remedial area is 

relatively large, and each 1-foot depth interval represents 12,215 CY of soil for treatment and 

disposal. Therefore, removal of shallow intervals followed by sampling and analysis could 

substantially reduce remediation costs. 

 

4.5.2  Overall Protection of Human Health and the Environment 

Alternative 4 would protect human health by excavating contaminated soil with concentrations 

of COCs above the RGs. Ecological receptors would also benefit, in that removal of the most 

contaminated soil would significantly lower the EHQs calculated for various receptors in the 

SLERA (Table 2-2). The soil removal would also mitigate the migration of soil contaminants to 

other environmental media. 

 

The alternative provides adequate protection against the potential hazards of contaminants in 

excavated soil through treatment and waste management technologies.  

 

4.5.3  Compliance with ARARs 

The alternative would comply with all ARARs. There are no chemical- or location-specific 

ARARs or TBCs for soil. The remedial alternative would comply with the action-specific ARAR 

(Table 2-4). 

 

4.5.4  Long-Term Effectiveness 

The long-term effectiveness of Alternative 4 is achieved through the removal and off-site 

treatment of soil contaminated with COCs at concentrations above the RGs. As previously 

discussed, the alternative would be effective in protecting potential receptors from direct 

exposure to COCs in soil. The removal of the most contaminated soil would also reduce the 

potential transport of soil contaminants to other environmental media.  
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The alternative would not require the maintenance of any long-term controls at the site to 

manage residual risk from direct exposure to soil. 

 

4.5.5  Reduction of Toxicity, Mobility, or Volume 

Alternative 4 employs a treatment technology to permanently reduce the toxicity and mobility of 

hazardous substances in soil. All excavated soil with PCB concentrations greater than remedial 

goals would be incinerated at an off-site approved PCB disposal facility. 

 

Under this alternative, it is estimated that 28,188 CY (36,644 CY, including swell) of excavated 

soil would be treated by incineration.  

 

4.5.6  Short-Term Effectiveness 

The implementation of Alternative 4 would not present any significant health threats to the 

community. The excavation of contaminated soil would be performed within the confines of 

PBOW at a sufficient distance from the property boundaries that the nearby community should 

not be affected. Proper decontamination and waste transportation practices would be followed to 

prevent the spread of contamination when equipment or waste materials leave the site. The 

alternative involves the transportation of a large volume of soil for off-site disposal. 

Approximately 2,016 truckloads of contaminated soil would be transported off site, assuming a 

20-ton carrying capacity in a 20 CY intermodal rolloff container. 

 

Alternative 4 does not present site workers with any unusual health or safety concerns for a 

remediation project. A hazard evaluation would be performed prior to the commencement of the 

removal action, and a health and safety plan would be followed during site activities to ensure 

that risks to workers were minimized. Remediation workers would be provided with the 

appropriate personal protective equipment (PPE) in accordance with the health and safety plan.  

 

Measures would be taken to prevent the spread of contamination during remedial activities. This 

includes measures such as dust controls during excavation and treatment, decontamination 

procedures for equipment and personnel, and storm water runoff and run-on controls.  

 

It is estimated that 19 months would be required to complete remedial activities under 

Alternative 4, from the initiation of work plans to disposal of contaminated soil, backfilling of 

excavated areas, and completion of a site closeout report. Table 4-3 provides additional detail on 

the individual work elements involved in the execution of this alternative. 
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4.5.7  Implementability 

Alternative 4 is technically and administratively implementable. The materials, equipment, and 

qualified remediation subcontractors needed to implement the alternative are readily available. 

Excavation of soil should be performed in the summer or early fall when the groundwater table is 

lower and seasonal surface water features are minimal to avoid handling wet soil. 

 

Compliance sampling of the sidewall and bottom areas of the excavation and analysis of the soil 

samples for PCBs would be used to monitor the effectiveness of excavation in removing soil 

contaminated above RGs.  

 

The alternative does not preclude additional remedial action for soil if needed. 

 

4.5.8  Cost 

The detailed cost evaluation for the implementation of Alternative 4 is presented in Table 4-3. 

The estimated capital cost for Alternative 3 is $29 million.  

 

A contingency of 25 percent has been added to the cost estimate to account for uncertainty in the 

estimated volume of soil requiring remediation and to provide an allowance for cost elements 

that are not identifiable at the present time. Due to the relatively short time frame over which the 

remedial alternative would be completed, all costs associated with its implementation are 

classified as capital costs. Accordingly, there are no O&M costs for this alternative, and the 

present value cost is equivalent to the capital cost.  

 

4.5.9  State Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded.  

 

4.5.10  Community Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for the 

remedial action, after a public meeting has been conducted and the public comment period has 

concluded. 
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5.0 Comparative Analysis of Remedial Alternatives 
 

This chapter provides a comparative analysis of the four remedial alternatives developed in 

Chapter 4.0. The comparison is based on the evaluation criteria and the overall feasibility of the 

alternatives in achieving the RAO for contaminated soil at AA1. A summary of this comparative 

analysis is presented in Table 5-1.  

 

5.1  Protection of Human Health and the Environment 

All of the alternatives, with the exception of Alternative 1, would permanently treat/remove 

contaminated soil, thereby reducing human health risks to meet the respective cancer risk and 

noncancer hazard goals. Alternatives 2 through 4 would also benefit ecological receptors by 

significantly reducing the EHQs associated with soil contamination at the sites. Alternatives 2 

through 4 would also reduce the potential transport of soil contaminants to other environmental 

media. Alternative 1 does not employ removal, containment, or treatment response actions that 

would mitigate the impact of PCB-contaminated soil on receptors or other environmental media.  

 

5.2  Compliance with ARARs 

There are no chemical- or location-specific ARARs for any of the remedial alternatives. There 

are no action-specific ARARs for Alternative 1 because no action would be taken under this 

alternative. Alternatives 2 through 4 would comply with the action-specific ARAR concerning 

the disposal of bulk PCB remediation waste.  

 

5.3  Long-Term Effectiveness and Permanence  

All of the alternatives, with the exception of Alternative 1, would reduce the magnitude of 

residual risk at AA1 to meet the respective cancer risk and noncancer hazard goals. No long-term 

controls would be required at the site for Alternatives 2 through 4. 

 

5.4  Reduction of the Toxicity, Mobility, or Volume of Contamination 

Alternative 4 would permanently and irreversibly reduce the toxicity, mobility and volume of 

contamination by incinerating PCBs in soil.  

 

Alternatives 2 and 3 would reduce the toxicity and mobility of soil contamination to potential 

receptors by relocating the soil with concentrations of COCs above RGs to a disposal facility. 

This would prevent uncontrolled exposures to contamination and reduce the potential for 

transport of contamination to other environmental media.  
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Alternative 3 would employ a treatment technology to permanently reduce the toxicity and 

mobility of hazardous substances in soil, but treatment would not be a principal element of the 

remedial alternative because only a small volume of the excavated soil would be treated. Also, 

the reduction in soil contamination would be modest, only enough to reduce disposal costs but 

not enough to allow the soil to be placed back on site for unrestricted exposure. Under 

Alternative 3, soil with total PCB concentrations greater than or equal to 50 mg/kg would be 

chemically oxidized to reduce the concentration of total PCBs to less than 50 mg/kg so that this 

soil could be disposed of in an approved municipal solid waste or nonhazardous industrial waste 

landfill. 

 

The chemical oxidation component of Alternative 3 provides irreversible treatment by 

chemically transforming PCBs to less toxic compounds.  

 

Alternatives 1 would have no effect on the toxicity, volume, or mobility of soil contamination. 

 

5.5  Short-Term Effectiveness 

Alternative 1 would not present any short-term risks to the community, site workers, or the 

environment. 

 

Alternatives 2 through 4 would not present any significant health threats to the community. The 

excavation and treatment of contaminated soil would be performed within the confines of PBOW 

at a sufficient distance from the property boundaries that the nearby community should not be 

affected. These 3 alternatives involve the transportation of a large volume of soil for off-site 

disposal. Proper decontamination and waste transportation practices would be followed to 

prevent the spread of contamination when equipment or waste materials left the site. 

 

Measures would be taken to prevent the spread of contamination during remedial activities. No 

threatened or endangered animal or plant species would be significantly affected or destroyed by 

remedial actions under Alternatives 2 through 4.  

 

Alternatives 2 through 4 would provide adequate safeguards for site workers during remediation. 

The chemical oxidation component of Alternative 3 involves the use of reactive and corrosive 

chemicals that increase the risk of chemical exposures to workers involved in site remediation. 

Material handling systems would be designed to protect remediation workers from unsafe 

exposure to treatment chemicals, and best management practices would be used to prevent the 

release of hazardous materials to the environment. 
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The duration of remedial action for each alternative at AA1 is presented in Table 5-1. Among the 

three alternatives that include remedial action, Alternative 4 would be completed within the 

shortest period of time (approximately 19 months), Alternative 2 would require 20 months and 

Alternative 3 would require approximately 29 months. There is no remedial duration for 

Alternative 1 because there is no action. 

 

5.6  Implementability 

The technologies used in Alternatives 2 through 4 are reasonably well developed and have been 

implemented on a full-scale basis; there is nothing to implement under Alternative 1. Equipment, 

technical specialists, and materials are available to implement under all three action-based 

alternatives. The effectiveness of the excavation component in these three alternatives can be 

monitored by sampling and analysis of soil along the walls and the floor of the excavation. The 

chemical oxidation component of Alternative 3 would be confirmed by sampling and analysis of 

treated soil. A laboratory treatability study is needed for Alternative 3 to determine chemical 

requirements and confirm the effectiveness of chemical oxidation.  

 

Excavation of soil should be performed in the summer or early fall when the groundwater table is 

lower and seasonal surface water features are minimal to avoid handling wet soil. Alternatives 2 

and 3, which dispose of nonhazardous solid waste off site, would use a landfill approved for 

CERCLA waste. Alternative 2 would send a small volume of soil off site for disposal at an 

approved PCB disposal facility. All of the excavated soil under Alternative 4, both non-

hazardous soil and PCB remediation waste, would be transported to a PCB disposal facility for 

incineration. Incineration is an EPA approved technology for bulk PCB remediation waste. 

 

The chemical oxidation component of Alternative 3 is not an EPA-approved technology for the 

treatment of soil with total PCB concentrations greater than or equal to 50 mg/kg under the self-

implementing or performance-based disposal options listed at 40 CFR 761.61 (Section 2.3). The 

approval of the EPA Region 5 Regional Administrator would be required to use chemical 

oxidation to treat PCB contaminated soil and dispose of the treated soil at an approved municipal 

solid waste or nonhazardous industrial waste landfill under a risk-based disposal approach. 

 

None of the alternatives would preclude additional actions if the technologies were not 

completely effective. 

 

5.7  Cost 

There is no cost associated with Alternative 1. Alternatives 2 and 3 have essentially equivalent 

costs ($3.4 million), as the difference in the present value costs for the two alternatives is within 
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the margin of error of the cost estimates. The cost of Alternative 4 is approximately an order of 

magnitude greater than Alternatives 2 and 3.  

 

Remedial costs for Alternatives 1 through 4 are presented in Table 5-1.  

 

5.8  State Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for 

AA1 after receiving regulatory review comments on this FFS. 

 

5.9  Community Acceptance 

This criterion will be evaluated in the responsiveness summary of the decision document for 

AA1 after a public meeting is held and the public comments are received during the 

corresponding public comment period. 
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TABLES 
  



Table 1-1

Summary of Baseline Human Health Risk Assessment Results
Acid Area 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

Groundskeeper Indoor Worker Adult Hunter
Total Total Total Total Total Total Total Total Total Total Total Total

Contaminant Source HIc ILCRd HI ILCR HI ILCR HI ILCR HI ILCR HI ILCR

Surface Soil 0.16 1.21E-05 0.07 5.52E-06 0.017 1.41E-06 0.55 8.06E-07 0.00014 6.95E-10 2.03 6.21E-05

Subsurface Soil NAe NA NA NA NA NA 0.31 5.43E-07 NA NA 1.16 4.13E-05

Groundwater NA NA 1.95 8.75E-05 NA NA NA NA NA NA 14.13 3.86E-04

Surface Water NA NA NA NA NA NA 0.03 3.50E-08 NA NA 0.02 6.90E-07
Sediment NA NA NA NA NA NA 0.09 2.49E-07 NA NA 0.08 4.24E-06

Total across all media f,g 0.2 1.E-05 2 9.E-05 0.02 1.E-06 0.7 1.E-06 0.0001 7.E-10 16 5.E-04

Total across all media except groundwater f,g 0.2 1.E-05 0.07 6.E-06 0.02 1.E-06 0.7 1.E-06 0.0001 7.E-10 2 7.E-05

aThe values shown are based on information contained in the text, tables, and appendices of the baseline human health risk assessment (BHHRA) (Jacobs, 2010).
bThe BHHRA includes both a childhood and adult resident exposure scenarios. For noncancer effects, the HI value (see footnote c) for childhood exposure is shown for Total HI because 
it is higher (more health protective) than the adult value from the BHHRA. The Total ILCR (see footnote d) is the summed ILCR values for both child and adult scenarios which, unlike 
noncancer HI values, are regarded as additive throughout the lifetime of an individual.
cThe hazard index (HI) is a measure of noncancer hazard for an exposed individual.
dThe incremental lifetime cancer risk (ILCR) is the estimated extra cancer risk which an individual encounters based on exposure to a site.
eNA = Not applicable.
fFor soil exposure, either surface soil or subsurface soil exposure was assumed in this sum, whichever would lead to a higher Total HI and Total ILCR. Summed totals are rounded to one 
 significant figure.
gExposure to groundwater was assumed for potable use. Based on poor natural quality and limited yield (refer to Section 1.6.2), use of Acid Area 1 groundwater  is regarded as implausible.

Notes:
1. HI values equal to or less than 1 are unlikely to result in adverse noncancer human health effects for any member of the exposed population and are regarded as acceptable.
2. ILCR values equal to or less than 1E-5 (1 in 100,000) are generally regarded by the Ohio Environmental Protection Agency (OEPA) as acceptable.  
3. The NCP identifies ILCR values less than 1E-6 (1 in 1,000,000) as negligible, and ILCR values of 1E-6 (1 in 1,000,000) through 1E-4 (1 in 10,000) are within the NCP acceptable 
    range. It is noted that the average lifetime cancer risk of the general U.S. population is approximately 40,000 in 100,000.
4. Italics  (non-bolded) apply only to cancer risks and indicate that the value exceeds the the 1E-5 value that is regarded as acceptable by the OEPA.
5. Bold intalics  indicates that the noncancer hazard is unacceptable, or that the cancer risk value exceeds the NCP acceptable range (1E-6 to 1E-4). 

Construction Worker ResidentbChild Venison Consumer
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Table 1-2

Summary of Screening-Level Ecological Risk Assessment Results
Acid Area 1 Feasibility Study

 Former Plum Brook Ordnance Works
Sandusky, Ohio

Risk-Driving Chemicala

Aroclor 1254 0.00001 (deer) 3 (wren)
Aroclor 1260 0.00002 (deer) 8 (wren)

a Chemicals shown are those which are site-related and have an ecological hazard quotient greater than 1 in at least one
  receptor. Note that chemicals with ecologicla hazard quotient values less than 10 are regarded as having a low potential 
  for adverse ecological effects.
b Receptor associated with the minimum ecological hazard quotient is shown in parentheses.
c Receptor associated with the maximum ecological hazard quotient is shown in parentheses.

Minimum 
Ecological Hazard 

Quotient (receptor)b

Maximum 
Ecological Hazard 

Quotient 
(receptor)c
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Table 2-1 
 

Remedial Goals for Soil 
Acid Area 1 Feasibility Study 

Former Plum Brook Ordnance Works 
 Sandusky, Ohio 

 

Chemical of Concern 
RG 

(mg/kg) Basis of RGa 
HQ of 
RGb ILCR of RG 

Aroclor 1254 1 noncancer RBRL 1 6E-6c

Aroclor 1260 2d cancer RBRL NA 1E-5c

Total PCBs 2e cancer RBRL NA 1E-5 

 
a Refer to Section 2.2.1 of the text for derivation and discussion of the RBRLs. The RGs shown in the previous column 

are the respective cancer-based and noncancer-based RBRLs rounded to one significant figure. 
b HQ value is based on the RBRL prior to rounding. 
c ILCR value is based on the RBRL prior to rounding. 
d RG for this chemical of concern assumes that no other PCBs are present. As described in Section 2.2.1 of the text, this 

cancer-based value is adopted for total PCB concentrations. 
e Even though Aroclor 1254 and Aroclor 1260 were the only chemicals of concern identified for Acid Area 1 soil, this RG 

was adopted for total PCBs as described in Section 2.2.1 of the text. 
 
HQ - Hazard quotient. 
ILCR - Incremental lifetime cancer risk. 
mg/kg - Milligrams per kilogram. 
NA - Not applicable. 
PCB – Polycyclic aromatic hydrocarbon. 
RBRL – Risk-based remediation level. 
RG - Remedial goal. 
 



Table 2-2

Derivation of Risk-Based Remediation Levels
Acid Area 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

Cancer Risk-Based Remediation Levels

Exposure Point 
Concentrationa

Risk-Based 
Remediation Level

at ILCR of 1E-5b

Chemcial of Concern (mg/kg) (mg/kg)

Aroclor 1254 2.40 1.05E-05 2.3
Aroclor 1260 6.53 2.86E-05 2.3

Noncancer Risk-Based Remediation Levels

Exposure Point 
Concentrationa

Risk-Based 
Remediation Level at 
Hazard Quotient of 1c

Chemcial of Concern (mg/kg) (mg/kg)

Aroclor 1254 2.40 1.72 1.4
Aroclor 1260 6.53 NA NA

mg/kg= milligram per kilogram; ILCR=incremental lifetime cancer risk; NA=not applicable
aValue is from the Acid Area 1 Baseline Human Health Risk Assessment (Jacobs, 2010a).
bValue was calculated using Equation 2.1 (Section 2.2.1 of the text) and was rounded to one 
 significant figure before consideration for use as a remedial goal.
cValue was calculated using Equation 2.2 (Section 2.2.1 of the text) and was rounded to one
 significant figure before consideration for use as a remedial goal.

ILCR for 
Adult/Child 
Residenta

Hazard Index for 
Child Residenta
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Table 2-3

Ecological Implications of Human Health Soil Remedial Goals on Ecological Receptors
Acid Area 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

Estimated
Human   Expected EPCd for Scalede Ecological
Health   Residual Ecological EHQ Using Hazard 

RG     Conc.b Receptor Expected Reduction
Chemicala (mg/kg)    (mg/kg) (mg/kg) Residual Conc. Factorf

Aroclor 1254 1 1 3 wren 1.72 1.7 1.7

Aroclor 1260 2 2 8 wren 4.91 3.3 2.5

RG=Remedial goal; EHQ=ecological hazard quotient; mg/kg=milligram per kilogram

a Chemicals shown are those which are site-related and have an ecological hazard quotient greater than 1 in at least one receptor as reported
 in the screening level ecological risk assessment (SLERA) (Jacobs, 2010), as updated by October 2011 replacement pages. EHQ values 
 less than 10 are regarded as having only a low potential for adverse ecological effects. 
b Residual concentration is assumed to be the RG for all chemicals of concern (COC). 
c Value and corresponding receptor shown are for the highest EHQ value among receptors evaluated in the SLERA.
d Value shown is from the SLERA.
e Estimated using the following Scaled EHQ = Residual Conc. x (pre-remediation EHQ/pre-remediation EPC)
f Estimated by dividing pre-remediation EPC by expected residual concentration (note that EHQs are linear with concentration).  

Maximum  EHQ
(and receptor)c
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Table 2-4 
 

Action-Specific Applicable or Relevant and Appropriate Requirements 
Acid Area 1 Feasibility Study 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 
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Authority Medium Citation Status Synopsis of Requirement 
Action to be Taken to Attain 

Requirement 
U.S. Environmental 
Protection Agency 

Soil 40 CFR 761.61 Applicable Rule defines a bulk PCB 
remediation waste and 
identifies disposal 
requirements. This is limited to 
soil with PCB concentrations 
equal to or exceeding 50 parts 
per million. 

Remedial alternatives will 
comply with these requirements 
by identifying and properly 
managing soil that is a bulk 
PCB remediation waste. 

 
CFR – Code of Federal Regulations. 
 
 



Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 6)

Alternative 2 Site: Acid Area No. 1
Excavation and Off-Site Disposal Plum Brook Ordnance Works

Date: 6/6/2012

Scope:

2. Mobilize/demobilize equipment and personnel.
3. Prepare site for remedial activity.
4. Excavate contaminated soil, perform confirmation sampling & characterize waste.
5. Off-site disposal.
6. Site restoration.
7. Demobilize equipment and personnel.

1.0 Work Plans and Procurement

Includes:

2. Procure equipment and materials.

Service Unit Unit Cost  Subtotal
Work Plans and Final Report 1 $40,000.00 /ls $40,000.00

Procurement 1 $10,000.00 /ea $10,000.00

Subtotal $50,000
2.0 Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.

Service/Materials Unit Unit Cost  Subtotal

Labor/Equipment:
Mobe/Demobe 1 $5,000.00 /ls $5,000.00

Office Trailer (set up/tear down) 1 $500.00 /ls $500.00
Pressure Washer 1 $500.00 /ls $500.00

Subtotal $6,000

1. Prepare work plan, H&S plan, materials list, and procurement along with the final report

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
   the Final Report.
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 6)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area 
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.

Assumptions and Calculations: 
1. Area to be cleared (acres) = 1.5
2. Daily ouput clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (lf) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500

Service/Materials Unit Unit Cost  Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00

Contractor:
Site Superintendent 4 $75.00 /hr $300.00
Equipment Operator 4 $406.00 /day $1,624.00

Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40

H&S Coordinator 4 $62.00 /hr $248.00

Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00

Bushhog 2 $500.00 /ac $1,000.00

Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00

Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00

Surface Water Controls 1 $5,000.00 /ls $5,000.00

Subtotal $60,155
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 6)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into dump trucks.
3. Collect confirmatory samples to verify extent of excavation.

Assumptions and Calculations: 
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 1.1
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Time to load dump truck = 18 min
9. Disposal facility daily capacity = 400 Tons/day
10. Excavation duration = 101 Days
11. Load capacity of a 20 ton truck =. 15 Tons
12. Number of dump trucks loaded per day = 27
13. Number of  excavation crew = 5
14. Lineal foot of excavation per sidewall confirmation sample = 20 FT
15. Excavation area per floor confirmation sample = 400 SF
16. Resampling factor for confirmation sampling = 1.1
17. Number of excavation sidewall confirmation samples = 371
18. Number of excavation floor confirmation samples = 688
19. Number of confirmatory samples from excavated area = 1059
20. Excavation area = 250,331 SF
21. Perimeter of excavation area = 6,750 FT

Service/Materials Unit Unit Cost  Subtotal
Labor:

Site Superintendent 808 $75.00 /hr $60,600.00
QA (Sampling) Coordinator 808 $62.00 /hr $50,096.00

H&S Coordinator 808 $62.00 /hr $50,096.00
Chemist (home office) 162 $75.00 /hr $12,120.00

Equipment Operator 101 $406.00 /day $41,006.00
Laborer 101 $341.60 /day $34,501.60

Equipment:
Excavator 5 $7,500.00 /mo $37,500.00

Water Tank 5 $180.00 /mo $900.00
Office Trailer 5 $800.00 /mo $4,000.00

Porta Jon 5 $165.00 /mo $825.00
Generator 5 $510.00 /mo $2,550.00
P/U Truck 5 $750.00 /mo $3,750.00

Analytical:
PCBs 1059 $66.00 /ea $69,894.00

Shipping 71 $40.00 /ea $2,824.00

Materials & Services:
Level D PPE 5 $10.00 /day $50.00

Subtotal $370,713
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 6)

5.0 Off-Site Disposal

Includes:

3. Analysis for off-site waste disposal.
4. Volume of TSCA PCB-contaminated consolidated soil (CY) = 747
5. Waste characterization and disposal sampling:  1 sample per 300 CY
6. Disposal facility daily capacity (tons) = 400 tons

Assumptions and Calculations:
1. Volume of consolidated soil (cy) = 28,188
2. Volume of unconsolidated soil (cy) = 36,644
3. Tons of total soil for disposal = 40,309
4. Quantity of non-TSCA PCB soil for disposal (BCY) = 27,441
5. Quantity of TSCA PCB-contaminated soil for disposal (BCY) = 747
6. Total volume of unconsolidated TSCA soil (LCY) = 971
7. Non-haz waste transportation cost ($/hr) = 72
8. Non-haz waste disposal costs ($/ton) = 30 Erie County Landfill
9. Non-haz waste regulatory fees ($/ton) = 0 included in disposal
10. TSCA waste transportation and disposal cost ($/ton) = 175 Wayne
11. Number of crew = 3
12. Load capacity of a 20 ton truck (tons) =. 15
13. Travel distance to municipal landfill 10 miles
13. Dump truck cycle time (load, unload, round trip travel) = 1.33 hr
14. Number of trips per driver per day = 6 trips
15. Number of truck drivers = 5
14. Loads of non-haz waste or trips =  2,688 trips
15. Output of front-end loader (cy/day) = 550
16. No. of wheel loaders = 1
17. Field days based on excavation/loading constraints = 67 based on total soil/loaders
18. Field days based on disposal facility daily capacity = 101
19. Number field days = 101
20. Standard work week is 5 days per week at 8 hours per day. 

Service/Materials Unit Unit Cost  Subtotal

Analytical:
Waste Characterization Sampling (Soil):

PCBs 122 $66.00 /ea $8,061.77

Offf-Site Disposal Costs:
Transportation (Non-TSCA Waste) 3,575 $72.00 /hr $257,402.88 truck & driver
Disposal Cost (Non-TSCA waste) 39,241 $30.00 /ton $1,177,218.90 Erie County Landfill

T&D (TSCA Waste) 1,068 $175.00 /ton $186,936.75 Wayne

Subtotal $1,629,620

2. Dispose of PCB remediation waste (≥50 ppm) at a EPA approved PCB disposal facility.
1. Dispose of non-TSCA PCB-contaminated (<50 ppm) soil at a municipal solid waste landfill.
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 6)

6.0 Site Restoration

Includes:
1. Backfill excavated areas with clean backfill.
2. Re-seed site.
3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:
1. Volume of consolidated soil excavated (cy) = 28,188
2. Compaction factor = 1.15
3. Volume of soil required for backfill (cy) = 32,416
4. Cost of clean backfill soil delivered to site ($/cy) = 12
5. Output of front-end loader (cy/day) = 1,735
6. Field days required to backfill soil = 19
7. Number of field crew = 3

9.  The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).
10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.  
12. Task duration (days) = 19
13. Standard work week is 5 days per week at 8 hours per day. 

Service/Materials Unit Unit Cost  Subtotal

Labor:     
Site Superintendent 152 $75.00 /hr $11,400.00

QA Coordinator 152 $62.00 /hr $9,424.00
H&S Coordinator 152 $62.00 /hr $9,424.00

Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00

Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48

Road Repair 1 $50,000.00 /ls $50,000.00

Equipment:
Dozer 0.9 $3,500.00 /mo $3,150.00

Wheel Loader 0.9 $5,000.00 /mo $4,500.00
Office Trailer 0.9 $800.00 /mo $720.00

Porta Jon 0.9 $175.22 /mo $157.70
Generator 0.9 $170.35 /mo $153.32
P/U Truck 0.9 $1,800.00 /mo $1,620.00

Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site

Level D PPE 57 $10.00 /day $570.00

Analytical:
PCBs 4 $66.00 /ea $264.00

Shipping 4 $40.00 /ea $160.00

Subtotal $522,482

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soil  
    removal is required.
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Table 4-1

Alternative 2 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 6)

7.0 Overall Cost
Total Capital Cost $2,639,000

Contingency (25%) $659,750
Contractor Oversight (5%) $131,950

Total Cost $3,430,700

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual
  project cost.

KN13\PBOW\AA1\FS\Final\Tables\4-1_4-3.xlsx\4/18/20138:47 AM



Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 7)

Alternative 3 Site: Acid Area No. 1
Excavation, Ex-Situ Chemical Oxidation, and Plum Brook Ordnance Works
Off-Site Disposal Date: 6/6/2012

Scope:

2. Mobilize/demobilize equipment and personnel.
3. Prepare site for remedial activity.
4. Excavate contaminated soil, perform confirmation sampling & characterize waste.
5. Chemical oxidation of soil that contains PCBs ≥50 mg/kg using lime-activated sodium persulfate.
6. Off site disposal of excavated soil.
7. Site restoration.

1.0 Treatability Study, Work Plans, and Procurement

Includes:

2. Procure equipment and materials.

Service Unit Unit Cost Subtotal
Treatability Study 1 $30,000.00 /ls $30,000.00

Work Plans and Final Report 1 $60,000.00 /ls $60,000.00
Procurement 1 $20,000.00 /ea $20,000.00

Subtotal $110,000
2.0 Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.

Service/Materials Unit Unit Cost Subtotal

Labor/Equipment:
Mobe/Demobe 1 $5,000.00 /ls $5,000.00

Office Trailer (set up/tear down) 1 $500.00 /ls $500.00
Pressure Washer 1 $500.00 /ls $500.00

Subtotal $6,000

1. Chemical oxidation treatability study, work plans, closeout report, and procurement.

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
   the Final Report.
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 7)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area 
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.

Assumptions and Calculations: 
1. Area to be cleared (acres) = 1.5
2. Daily ouput clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (lf) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500

Service/Materials Unit Unit Cost Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00

Contractor:
Site Superintendent 4 $75.00 /hr $300.00
Equipment Operator 4 $406.00 /day $1,624.00

Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40

H&S Coordinator 4 $62.00 /hr $248.00

Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00

Bushhog 2 $500.00 /ac $1,000.00

Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00

Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00

Surface Water Controls 1 $5,000.00 /ls $5,000.00

Subtotal $60,155
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 7)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into dump trucks, except for soil to to be via chemical oxidation.
3. Collect confirmatory samples to verify extent of excavation.

Assumptions and Calculations: 
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 1.1
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Time to load dump truck = 18 min
9. Disposal facility daily capacity = 400 Tons/day
10. Excavation duration = 101 Days
11. Load capacity of a 20 ton truck =. 15 Tons
12. Number of dump trucks loaded per day = 27
13. Number of  excavation crew = 5
14. Lineal foot of excavation per sidewall confirmation sample = 20 FT
15. Excavation area per floor confirmation sample = 400 SF
16. Resampling factor for confirmation sampling = 1.1
17. Number of excavation sidewall confirmation samples = 371
18. Number of excavation floor confirmation samples = 688
19. Number of confirmatory samples from excavated area = 1059
20. Excavation area = 250,331 SF
21. Perimeter of excavation area = 6,750 FT

Service/Materials Unit Unit Cost Subtotal
Labor:

Site Superintendent 808 $75.00 /hr $60,600.00
QA (Sampling) Coordinator 808 $62.00 /hr $50,096.00

H&S Coordinator 808 $62.00 /hr $50,096.00
Chemist (home office) 162 $75.00 /hr $12,120.00

Equipment Operator 101 $406.00 /day $41,006.00
Laborers 101 $341.60 /day $34,501.60

Equipment:
Excavator 5 $7,500.00 /mo $37,500.00

Water Tank 5 $180.00 /mo $900.00
Office Trailer 5 $800.00 /mo $4,000.00

Porta Jon 5 $165.00 /mo $825.00
Generator 5 $510.00 /mo $2,550.00
P/U Truck 5 $750.00 /mo $3,750.00

Analytical:
PCBs 1059 $66.00 /ea $69,894.00

Shipping 71 $40.00 /ea $2,824.00

Materials & Services:
Level D PPE 5 $10.00 /day $50.00

Subtotal $370,713
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 7)

5.0 Ex Situ Chemical Oxidation

Includes:
1. Treat the PCB-contaminated soil with lime (calcium hydroxide) activated persulfate.
2. Field tests (persulfate, pH) during treatment.  Cost for post-treatment sampling in off-site disposal task.

Assumptions and Calculations: 
1. Volume of consolidated TSCA PCB-contaminated soil (cy) = 747
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil (LCY) = 971
4. Density of unconsolidated soil = 1.1 tons/CY
5. Mass of unconsolidated soil = 1,068 tons
6. Concentration of PCBs in treated soil = 60 mg/kg
7. Mass of PCBs in soil = 128 lb
8. Batch size  = 250 CY
9. Assume temporary storage for persulfate and lime (calcium hydroxide) will not be required.
10. Persulfate dosage rate for PCBs = 17.1 lb/lb PCBs
11. Persulfate dosage for soil oxidand demand= 2.0 lb/ton soil
12. Persulfate demand for PCBs = 2195 lb
13. Persulfate demand for soil = 2136 lb
14. Persulfate required to treat contaminant and SOD (lb) = 4331 lb
15. Lime (CaOH) dosage rate = 0.2 lb/lb persulfate
16. Lime required to activate persulfate = 866 lb
17. Number of batches = 3.9
18. Number of batches during one treatment cycle = 4
19. Number of treatment cycles = 1
20. 5 days for setup, chemical addition, and mixing in treatment area, 1 day/week sampling thereafter.
21. Treatment duration (wks) = 8
22. Number of field days = 13

Service/Materials Unit Unit Cost Subtotal
Labor:

Site Superintendent 104 $75.00 /hr $7,800.00
QA/H&S Coordinator 104 $62.00 /hr $6,448.00
Sampling Technician 104 $35.00 /hr $3,640.00
Equipment Operator 13 $406.00 /day $5,278.00
Equipment Operator 13 $406.00 /day $5,278.00

Laborer 13 $341.60 /day $4,440.80

Equipment:
Excavator 0.6 $7,500.00 /mo $4,500.00

Wheel Loader 0.6 $5,000.00 /mo $3,000.00
Office Trailer 0.6 $800.00 /mo $480.00

Porta Jon 0.6 $165.00 /mo $99.00
Generator 0.6 $510.00 /mo $306.00
P/U Truck 0.6 $750.00 /mo $450.00

Materials:
Persulfate 4,331 $1.41 /lb $6,106.71

Calcium Hydroxide 866 $0.30 /lb $259.80
Level C PPE 78 $35.00 /day $2,730.00

Analytical:
Tests During Treatment

pH meter 1 $1,800.00 /ea $1,800.00
persulfate field test kits 8 $125.00 /ea $1,000.00 1/wk

Subtotal $53,616
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 7)

6.0 Off-Site Disposal

Includes:

3. Analysis for off-site waste disposal.
4. Waste characterization and disposal sampling:  1 sample per 300 CY
5. Disposal facility daily capacity (tons) = 400 tons

Assumptions and Calculations:
1. Tons of total soil for disposal = 40,309 incl. treatment chemicals
2. Ca(OH)2 and persulfate added for soil treatment (tons) = 3
3. Total weight of soil and treatment chemicals for disposal (lb) = 40,312
4. Non-haz waste transportation cost ($/hr) = 72
5. Non-haz waste disposal costs ($/ton) = 30 Erie County Landfill
6. Non-haz waste regulatory fees ($/ton) = 0 included in disposal
7. Number of crew = 3
8. Load capacity of a 20 ton truck (tons) =. 15
9. Travel duration (round trip) to non-haz landfill = 1.33 hrs
10. Loads of non-haz waste or trips =  2,688 trips
11. Output of front-end loader (cy/day) = 550
12. No. of wheel loaders = 1
13. Field days based on excavation/loading constraints = 74 based on total soil/loaders

16. Field days based on disposal facility daily capacity = 101
17. Number field days = 101
18. Volume of stormwater requiring off-site disposal (gal) = 20,000
19. Stormwater shall be analyzed for PCBs prior to transport.
20. At one sample per truckload, number of samples (ea) = 5
21. Standard work week is 5 days per week at 8 hours per day. 

Analytical:
Waste Characterization Sampling (Soil):

PCBs 122 $66.00 /ea $8,061.77
TAL Metals 122 $80.00 /ea $9,771.84

pH 122 $10.00 /ea $1,221.48

Offf-Site Disposal Costs:
Transportation (Non-TSCA Waste) 3,575 $72.00 /hr $257,402.88 truck & driver
Disposal Cost (Non-TSCA waste) 40,312 $30.00 /ton $1,209,355.20 Erie County Landfill

Subtotal $1,485,813

2. Post treatment compliance sampling (PCBs, TAL metals, pH).
1. Disposal of non-TSCA PCB-contaminated (<50 ppm) soil at a municipal solid waste landfill.
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Table 4-2

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 7)

7.0 Site Restoration

Includes:
1. Backfill excavated areas with clean backfill.
2. Re-seed site.
3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:
1. Volume of consolidated soil excavated (cy) = 28,188
2. Compaction factor = 1.15
3. Volume of soil required for backfill (cy) = 32,416
4. Cost of clean backfill soil delivered to site ($/cy) = 12
5. Output of front-end loader (cy/day) = 1,735
6. Field days required to backfill soil = 19
7. Number of field crew = 3

9.  The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).
10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.  
12. Task duration (days) = 19
13. Standard work week is 5 days per week at 8 hours per day. 

Service/Materials Unit Unit Cost Subtotal

Labor:     
Site Superintendent 152 $75.00 /hr $11,400.00

QA Coordinator 152 $62.00 /hr $9,424.00
H&S Coordinator 152 $62.00 /hr $9,424.00

Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00

Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48

Road Repair 1 $50,000.00 /ls $50,000.00

Equipment:
Dozer 0.9 $3,500.00 /mo $3,150.00

Wheel Loader 0.9 $5,000.00 /mo $4,500.00
Office Trailer 0.9 $800.00 /mo $720.00

Porta Jon 0.9 $175.22 /mo $157.70
Generator 0.9 $170.35 /mo $153.32
P/U Truck 0.9 $1,800.00 /mo $1,620.00

Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site

Level D PPE 57 $10.00 /day $570.00

Analytical:
PCBs 4 $66.00 /ea $264.00

Shipping 4 $40.00 /ea $160.00

Subtotal $522,482

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soil  
    removal is required.
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Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 7 of 7)

8.0 Overall Cost
Total Capital Cost $2,608,800

Contingency (25%) $652,200
Contractor Oversight (5%) $130,440

Total Cost $3,391,400

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual
  project cost.
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Table 4-3

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 6)

Alternative 4 Site: Acid Area No. 1
Excavation, Off-Site Incineration and Disposal Plum Brook Ordnance Works

Date: 6/6/2012

Project Manager (E-12) $100.00 Perdiem $38.00
Senior Engineer (E-12) $97.00 Lodging $80.00

Task Manager (E-8) $62.00 Secretary/PBA (N-8) $42.00
Project Engineer (E-6) $50.00 Procurement Specialist (E-6) $56.00
Field Technician (H-4) $35.00 Bobcat $50.00

Drafting (E-6) $50.00 Electrician $40.00
Equipment Operator III $35.00 Geologist (E-8) $62.00

Site Superintendent (E-8) $75.00 Health and Safety (E-8) $62.00

Scope:

2. Mobilize/demobilize equipment and personnel.
3. Prepare site for remedial activity.
4. Excavate contaminated soil, perform confirmation sampling & characterize waste.
5. Off-site disposal.
6. Site restoration.
7. Demobilize equipment and personnel.

1.0 Work Plans and Procurement

Includes:

2. Procure equipment and materials.

Service Unit Unit Cost Subtotal
Work Plans and Final Report 1 $40,000.00 /ls $40,000.00

Procurement 1 $10,000.00 /ea $10,000.00

Subtotal $50,000
2.0 Mobilization/Demobilization of Equipment and Personnel

Includes:
1. Mobilization and demobilization of local equipment and personnel.
2. Set-up/tear down office trailer.

Assumptions:
1. Labor and equipment are available locally.
2. Pressure washer to be purchased for use during project.

Service/Materials Unit Unit Cost Subtotal

Labor/Equipment:
Mobe/Demobe 1 $5,000.00 /ls $5,000.00

Office Trailer (set up/tear down) 1 $500.00 /ls $500.00
Pressure Washer 1 $500.00 /ls $500.00

Subtotal $6,000

1. Prepare work plan, H&S plan, materials list, and procurement along with the final report

1. Labor to generate work plans, including engineering specifications and Health and Safety Plan, along with
   the Final Report.
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Table 4-3

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 6)

3.0 Site Preparation

Includes:
1. Survey and mark proposed remediation area 
2. Construction and maintenance of Erosion and Sediment Controls
3. Install/improve access road for transport of equipment
4. Clearing (medium brush without grubbing) will be performed.
5. Assumed mulch is not contaminated and small volume generated to be disposed on-site or with soil.

Assumptions and Calculations: 
1. Area to be cleared (acres) = 1.5
2. Daily ouput clearing crew (acres/day) = 1
3. Days clearing contractor in field = 2
4. Silt Fence to be installed (lf) = 1000
5. Daily ouput silt fencing crew (LF/day) = 500
6. Days silt fence crew in field = 2
7. Number of Hay Bales = 500

Service/Materials Unit Unit Cost Subtotal
Decontamination Pad 1 $10,000.00 LS $10,000.00
Road Improvement/Repair 1 $25,000.00 LS $25,000.00
Weigh Station 1 $5,000.00 LS $5,000.00

Contractor:
Site Superintendent 4 $75.00 /hr $300.00
Equipment Operator 4 $406.00 /day $1,624.00

Laborer 4 $341.60 /day $1,366.40
Laborer 4 $341.60 /day $1,366.40

H&S Coordinator 4 $62.00 /hr $248.00

Subcontractor:
Surveying Crew 2 $2,000.00 /day $4,000.00

Bushhog 2 $500.00 /ac $1,000.00

Materials:
Field Instruments 1 $1,150.00 /wk $1,150.00

Silt Fencing 1,000 $1.60 /day $1,600.00
Hay Bales 500 $5.00 /ea $2,500.00

Surface Water Controls 1 $5,000.00 /ls $5,000.00

Subtotal $60,155
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Table 4-3

Alternative 3 Cost Estimate
Acid Area No. 1 Feasibility Study

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 6)

4.0 Excavation of Contaminated Soil

Includes:
1. Excavation of soil with contaminants exceeding remedial goals.
2. Direct load soil into intermodal rolloff containers
3. Collect confirmatory samples to verify extent of excavation.

Assumptions and Calculations: 
1. Cubic yards of consolidated soil excavated (surf and sub) = 28,188
2. Swell factor for soil upon excavation = 1.3
3. Cubic yards of unconsolidated soil = 36,644
4. Density of unconsolidated soil (tons/cy) = 1.1
5. Mass of unconsolidated soil (tons) = 40,309
6. Excavator: hydraulic backhoe, 1 cy bucket.
7. Excavator production rate (cy/day) = 375
8. Days to excavate soil = 75
9. Rolloff capacity (cy) = 15
10. Number of rolloffs loaded per day = 25
11. Number of  excavation crew = 5
12. Lineal foot of excavation per sidewall confirmation sample = 20 FT
13. Excavation area per floor confirmation sample = 400 SF
14. Resampling factor for confirmation sampling = 1.1
15. Number of excavation sidewall confirmation samples = 371
16. Number of excavation floor confirmation samples = 688
17. Number of confirmatory samples from excavated area = 1059
18. Excavation area = 250,331 SF
19. Perimeter of excavation area = 6,750 FT

Service/Materials Unit Unit Cost Subtotal
Labor:

Site Superintendent 600 $75.00 /hr $45,000.00
QA (Sampling) Coordinator 600 $62.00 /hr $37,200.00

H&S Coordinator 600 $62.00 /hr $37,200.00
Chemist (home office) 120 $75.00 /hr $9,000.00

Equipment Operator 75 $406.00 /day $30,450.00
Equipment Operator 75 $406.00 /day $30,450.00
Equipment Operator 75 $406.00 /day $30,450.00

Laborer 75 $341.60 /day $25,620.00
Laborer 75 $341.60 /day $25,620.00

Equipment:
Excavator 4 $7,500.00 /mo $30,000.00

Wheel Loader 4 $4,000.00 /mo $16,000.00 load rail cars
Wheel Loader 4 $4,000.00 /mo $16,000.00 unload rail cars

Water Tank 4 $180.00 /mo $720.00
Office Trailer 4 $800.00 /mo $3,200.00

Porta Jon 4 $165.00 /mo $660.00
Generator 4 $510.00 /mo $2,040.00
P/U Truck 4 $750.00 /mo $3,000.00

Analytical:
PCBs 1059 $66.00 /ea $69,894.00

Shipping 71 $40.00 /ea $2,824.00

Materials & Services:
Level D PPE 5 $10.00 /day $50.00

Subtotal $415,378
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5.0 Off-Site Incineration and Disposal

Includes:

3. Unload rolloffs and deliver to 

5. Analysis for off-site waste disposal.
6. Waste characterization and disposal sampling:  1 sample per 300 CY

Assumptions and Calculations:
1. Volume of consolidated soil = 28,188 CY
2. Volume of unconsolidated soil = 36,644 CY
3. Weight of total soil for incineration = 40,309 Tons
4. Weight capacity of 20CY intermodal rolloff = 20 Tons
5. Number of 20CY rolloffs required = 2,016
6. Number of 20CY intermodal rolloffs per doublestack railcar = 6
7. Number of railcars needed = 336
8. Roundtrip duration for rolloffs = 5 weeks
9. Rolloff rental = 2,326 months
10. Roundtrip duration for rail cars = 4 weeks
11. Rail car rental duration = 310 months
12. Truck haul distance (round trip) = 140 miles 3 hr drive time RT
13. Round trips per truck driver per day = 2 trips
14. Number of truck drivers = 13
15. Incineration at Veolia Environmental Services ($/ton) 480 Port Arthur, TX
16. Standard work week is 5 days per week at 8 hours per day. 

Service/Materials Unit Unit Cost Subtotal

Labor:
Truck Drivers 975 $293.00 /day $285,675.00

Equipment:
Truck Rental 52 $1,800.00 /mo $93,600.00

20-CY Roll-Off Rental 2326 $300.00 /mo $697,800.00
Railcar Rental 310 $1,485.00 /mo $460,350.00

Materials:
Rolloff Liners 2016 $35.00 /ea $70,560.00

Analytical:
Waste Characterization Sampling (Soil):

PCBs 122 $66.00 /ea $8,061.77

Offf-Site Disposal Costs:
Offloading & Transport to TSCA Facility 2,016 $125.00 /rolloff $252,000.00 truck & driver

Incineration 40,309 $480.00 /ton $19,348,243.20 Veolia

Subtotal $21,216,290

4. Incinerate PCB-contaminated soil at Veolia TSCA facility in Port Arthur, TX.

1. Highway transport of rolloff containers to CSX intermodal terminal in North Baltimore, OH.
2. Rail transport of intermodal containers via CSX/NS from N. Baltimore, OH to Port Arthur, TX.
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6.0 Site Restoration

Includes:
1. Backfill excavated areas with clean backfill.
2. Re-seed site.
3. Confirmation sampling of soil staging areas.

Assumptions and Calculations:
1. Volume of consolidated soil excavated (cy) = 28,188
2. Compaction factor = 1.15
3. Volume of soil required for backfill (cy) = 32,416
4. Cost of clean backfill soil delivered to site ($/cy) = 12
5. Output of front-end loader (cy/day) = 1,735
6. Field days required to backfill soil = 19
7. Number of field crew = 3

9.  The laydown area shall be divided into 4 quarters and a 5-point composite collected (4 samples total).
10. Number of soil samples (ea) = 4
11. Allow 1 week for reseeding site and road repair.  
12. Task duration (days) = 19
13. Standard work week is 5 days per week at 8 hours per day. 

Service/Materials Unit Unit Cost Subtotal

Labor:     
Site Superintendent 152 $75.00 /hr $11,400.00

QA Coordinator 152 $62.00 /hr $9,424.00
H&S Coordinator 152 $62.00 /hr $9,424.00

Equipment Operator 19 $406.00 /day $7,714.00
Equipment Operator 19 $406.00 /day $7,714.00

Laborer 19 $341.60 /day $6,490.40
Reseeding 250 $80.00 /1000 sf $20,026.48

Road Repair 1 $50,000.00 /ls $50,000.00

Equipment:
Dozer 0.9 $3,500.00 /mo $3,150.00

Wheel Loader 0.9 $5,000.00 /mo $4,500.00
Office Trailer 0.9 $800.00 /mo $720.00

Porta Jon 0.9 $175.22 /mo $157.70
Generator 0.9 $170.35 /mo $153.32
P/U Truck 0.9 $1,800.00 /mo $1,620.00

Material:
Backfill 32,416 $12.00 /cy $388,994.40 delivered to site

Level D PPE 57 $10.00 /day $570.00

Analytical:
PCBs 4 $66.00 /ea $264.00

Shipping 4 $40.00 /ea $160.00

Subtotal $522,482

8. Upon completion of remedial action soil samples shall be taken within the laydown area to determine if any soil  
    removal is required.
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7.0 Overall Cost
Total Capital Cost $22,270,300

Contingency (25%) $5,567,575
Contractor Oversight (5%) $1,113,515

Total Cost $28,951,400

*This is an order-of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the actual
  project cost.
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Criteria 
Alternative 1: 

No Action 
Alternative 2: 

Excavation and Off-Site Disposal

Alternative 3: 
Excavation, Chemical Oxidation 

and Off-Site Disposal 

Alternative 4: 
Excavation, Off-Site Incineration 

and Disposal 
Overall Protectiveness  
Human Health Protection No reduction in risk. Reduces the concentrations to 

levels below the RGs. 
Reduces the concentrations to 
levels below the RGs. 

Reduces the concentrations to 
levels below the RGs. 

Environmental Protection No reduction in risk. Significantly reduces the hazard 
quotients calculated for 
ecological receptors, and lowers 
the likelihood of contaminant 
spread to other media. 

Significantly reduces the hazard 
quotients calculated for ecological 
receptors, and lowers the 
likelihood of contaminant spread 
to other media. 

Significantly reduces the hazard 
quotients calculated for ecological 
receptors, and lowers the 
likelihood of contaminant spread 
to other media. 

Compliance with ARARs  
Chemical-Specific ARARs No chemical-specific 

ARARs. 
No chemical-specific ARARs.  No chemical-specific ARARs.  No chemical-specific ARARs. 

Location-Specific ARARs No location-specific ARARs. No location-specific ARARs. No location-specific ARARs. No location-specific ARARs. 
Action-Specific ARARs No action-specific ARARs. Complies with action-specific 

ARARs. 
Complies with action-specific 
ARARs. 

Complies with action-specific 
ARARs. 

Other Criteria and Guidance Permits exposures to 
concentrations of COCs 
above risk-based RGs that 
are derived from EPA toxicity 
data and associated 
guidance as described in the 
human health risk 
assessment.  

Prevents exposures to 
concentrations of COCs above 
risk-based RGs that are derived 
from EPA toxicity data and 
associated guidance as 
described in the human health 
risk assessment.  

Prevents exposures to 
concentrations of COCs above 
risk-based RGs that are derived 
from EPA toxicity data and 
associated guidance as 
described in the human health 
risk assessment.  

Prevents exposures to 
concentrations of COCs above 
risk-based RGs that are derived 
from EPA toxicity data and 
associated guidance as 
described in the human health 
risk assessment. 
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Criteria 
Alternative 1: 

No Action 
Alternative 2: 

Excavation and Off-Site Disposal

Alternative 3: 
Excavation, Chemical Oxidation 

and Off-Site Disposal 

Alternative 4: 
Excavation, Off-Site Incineration 

and Disposal 
Long-Term Effectiveness and Permanence  
Magnitude of Residual Risk Existing unacceptable risk 

will remain. 
Residual risk will be within the 
CERCLA risk management 
range and noncancer hazard 
indices will not exceed a value of 
1. 

Residual risk will be within the 
CERCLA risk management range 
and noncancer hazard indices will 
not exceed a value of 1. 

Residual risk will be within the 
CERCLA risk management range 
and noncancer hazard indices will 
not exceed a value of 1. 

Adequacy and Reliability of 
Controls 

No controls over remaining 
contamination. No reliability. 

No long-term controls required at 
site. 

No long-term controls required at 
site. 

No long-term controls required at 
site. 

Reduction of Toxicity, Mobility, or Volume through Treatment  
Treatment Process Used None None Chemical oxidation of excavated 

soil with total PCB concentration 
≥ 50 mg/kg to reduce PCB 
concentrations < 50 mg/kg. 

Incineration of all excavated soil 
with PCB concentrations greater 
than remedial goals. 

Amount Destroyed or 
Treated (all volumes are 
based on in-place, 
consolidated soil) 

None None. Approximately 747 CY of 28,188 
CY (2%) of excavated soil 
chemically oxidized onsite.  

Approximately 28,188 CY (100%) 
of excavated soil would be 
incinerated off site. 

Irreversible Treatment None.  None. Chemical oxidation irreversibly 
transforms PCBs in soil to less 
toxic end products.   

Incineration irreversibly destroys 
PCBs. 
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Criteria 
Alternative 1: 

No Action 
Alternative 2: 

Excavation and Off-Site Disposal

Alternative 3: 
Excavation, Chemical Oxidation 

and Off-Site Disposal 

Alternative 4: 
Excavation, Off-Site Incineration 

and Disposal 
Type and Quantity of 
Residuals Remaining after 
Treatment (all volumes are 
based on in-place, 
consolidated soil) 

An estimated 28,188 CY of 
contaminated soil remains 
on-site.  No treatment 
residuals. 

No onsite treatment. Estimated 
28,046 CY of contaminated soil 
for off-site disposal as a 
nonhazardous solid waste. 
Estimated 747 CY of 
contaminated soil for off-site 
disposal as a bulk PCB 
remediation waste. 

 Estimated 28,188 CY of 
contaminated soil for off-site 
disposal as a nonhazardous solid 
waste. Soil treated by chemical 
oxidation would require offsite 
disposal at an approved PCB 
disposal facility as a PCB 
remediation waste if chemical 
oxidation is not effective at 
reducing the PCBs < 50 mg/kg.  

No onsite treatment. Estimated 
28,188 CY of contaminated soil 
for off-site incineration. 

Short-Term Effectiveness  
Community Protection No risk to community. A large volume of waste material 

requires off-site disposal. Normal 
safeguards would be required 
during transportation of waste 
materials off site. Equipment 
decontamination and best 
management practices would 
prevent the spread of 
contamination during remedial 
action. 

A large volume of waste material 
requires off-site disposal. Normal 
safeguards would be required 
during transportation of waste 
materials off site. Equipment 
decontamination and best 
management practices would 
prevent the spread of 
contamination during remedial 
action. 

A large volume of waste material 
requires off-site disposal. Normal 
safeguards would be required 
during transportation of waste 
materials off site. Equipment 
decontamination and best 
management practices would 
prevent the spread of 
contamination during remedial 
action. 
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Criteria 
Alternative 1: 

No Action 
Alternative 2: 

Excavation and Off-Site Disposal

Alternative 3: 
Excavation, Chemical Oxidation 

and Off-Site Disposal 

Alternative 4: 
Excavation, Off-Site Incineration 

and Disposal 
Worker Protection No risk to workers Dust released during excavation 

and screening may require 
controls. 

Dust released during excavation, 
screening, and chemical 
treatment may require controls. 
Chemicals used in the treatment 
process are reactive (oxidant) 
and corrosive (lime) and increase 
the risk of chemical exposure to 
workers involved in site 
remediation.  Safeguards would 
be required to protect workers 
from unsafe chemical exposures. 

Dust released during excavation 
and screening may require 
controls. 

Environmental Impacts No risk to environment. No risk to environment. Chemicals would be managed to 
prevent uncontrolled release to 
the environment. 

No risk to environment. 

Time Until Action is 
Complete 

Not applicable 20 months 29 months 19 months 

Implementability  
Ability to Construct and 
Operate 

No construction or operation. No significant issues. No significant issues.  No significant issues. 

Ease of Doing More Action if 
Needed 

Does not preclude additional 
remedial action for soil. 

Does not preclude additional 
remedial action for soil. 

Does not preclude additional 
remedial action for soil. Soil 
treated by chemical oxidation 
would require offsite disposal at 
an approved PCB disposal facility 
as a PCB remediation waste if 
chemical oxidation is not effective 
at reducing the PCBs < 50 mg/kg.

Does not preclude additional 
remedial action for soil. 
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Criteria 
Alternative 1: 

No Action 
Alternative 2: 

Excavation and Off-Site Disposal

Alternative 3: 
Excavation, Chemical Oxidation 

and Off-Site Disposal 

Alternative 4: 
Excavation, Off-Site Incineration 

and Disposal 
Ability to Monitor 
Effectiveness 

No monitoring performed. Effectiveness of excavation is 
evaluated by confirmatory soil 
sampling and analysis.   

Effectiveness of excavation is 
evaluated by confirmatory soil 
sampling and analysis.  
Effectiveness of chemical 
oxidation is evaluated by post-
treatment sampling and analysis 
of treated soil.  

Effectiveness of excavation is 
evaluated by confirmatory soil 
sampling and analysis. 

Ability to Obtain Approvals 
and Coordinate with Other 
Agencies 

None required Obtain approvals for disposal at 
municipal solid waste landfill and 
PCB disposal facility. 

Obtain approval for disposal at 
municipal solid waste landfill. 

Obtain approval for 
treatment/disposal at PCB 
disposal facility. 

Availability of Equipment, 
Specialists, and Materials 

None required Equipment, technical specialists, 
and materials readily available. 

Equipment, technical specialists, 
and materials readily available. 

Equipment, technical specialists, 
and materials readily available. 

Availability of Technologies None required Available Available  
Capital Cost None $3.4 million $3.4 million $29 million 
Annual O&M Cost None None None None 
Present Worth Cost None $3.4 million $3.4 million $29 million 
State Acceptance To be determined To be determined To be determined To be determined 
Community Acceptance To be determined To be determined To be determined To be determined 

 
 ARAR - Applicable or relevant and appropriate requirement.  OEPA - Ohio Environmental Protection Agency. 

 COC - Chemical of concern.      PCB - Polychlorinated biphenyl.   
 cy  - Cubic yard.       RG - Remedial goal.     
 mg/kg - Milligrams per kilogram.      TSDF - Treatment, storage, and disposal facility. 

 O&M - Operation and maintenance.     EPA - U.S. Environmental Protection Agency. 
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2011 Surface Soil Delineation of Acid Area 1 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

 

Introduction. This appendix presents the results and conclusions from field efforts conducted 

in 2011 for the purpose of delineating polychlorinated biphenyl (PCB) contamination in the 

surface soil (0 to 1 foot interval) at Acid Area 1 (AA1) in support of the Feasibility Study (FS). 

Shaw Environmental and Infrastructure, Inc. (Shaw) was contracted to complete a Feasibility 

Study (FS) for AA1 subsequent to the conclusion of the remedial investigation (RI). A review of 

the remedial investigation analytical data presented in the AA1 site characterization report 

(Jacobs Engineering Group [Jacobs], 2009) and evaluation of surface soil with the baseline 

human health (Jacobs, 2010a) and screening-level ecological (Jacobs, 2010b) risk assessments, a 

preliminary determination was made that the PCBs Aroclor 1254 and Aroclor 1260 were the 

chemicals of concern (COC) for AA1 soil. This review also revealed that data gaps associated 

with the delineation of PCB contamination in surface soil were present. The concentrations of 

PCBs in subsurface soil samples were substantially lower than in surface soil, and PCBs were 

less frequently detected in the subsurface. Further, elevated concentrations of PCBs were 

detected in only two subsurface soil samples, and both of these locations had concentrations in 

the surface soil interval that were greater than those found in the subsurface. Therefore, the 2011 

delineation effort focused solely on surface soil. 

 

The AA1 surface soil PCB delineation included surface soil sample collection in four phases of 

work beginning in July 2011 and ending in December 2011. Results of the 2011 delineation 

analytical data are supplemental to those collected and reported in the 2009 site characterization 

report (Jacobs, 2009). All delineation soil sample collection activities, including surveying, 

investigation derived waste (IDW) disposal, decontamination, and analytical reporting conducted 

during these four events conformed with the requirements of the Acid Area 1 Site-Specific 

Sampling and Analysis Plan Addendum (Shaw, 2011).  

 

Risk-Based Delineation Levels. Analytical data from the site characterization report and 

from each of the 2011 delineation sampling phases were compared to the risk-based delineation 

levels (RBDL). This comparison was performed to determine whether the extent of 

contamination that may present a human health threat was adequately delineated for purposes of 

the AA1 FS. RBDLs were not derived as cleanup levels, but simply as protective values to be 

used as an aid in determining whether the sample set was adequate for delineation purposes in 

the FS. 
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The RBDLs were derived from the U.S. Environmental Protection Agency (EPA) (2010a) 

regional screening levels (RSL) for residential soil. Future residential land use was assumed for 

AA1, because areas surrounding AA1 are residential and/or rural, and it is likely that when AA1 

is excessed that it may be developed for residential use. This is also consistent with the approach 

taken for other PBOW sites. 

 

The residential soil RSL supporting table (EPA, 2010b) includes both cancer-based and 

noncancer-based RSL values. The cancer-based RSLs reflect an incremental lifetime cancer risk 

(ILCR) of 1E-6, and the noncancer-based RSLs reflect a hazard quotient (HQ) of 1. For a 

chemical such as Aroclor 1254, which has both cancer-based and non-cancer-based toxicity 

values, both cancer-based and noncancer-based RSL values were considered for use as RBDLs. 

Because the PBOW cancer risk goal is 1E-5, the cancer-based RSL was multiplied by a factor of 

10, so that the resulting value represents an ILCR of 1E-5. 

 

The noncancer-based RSL for Aroclor 1254 is 1.4 mg/kg, and the cancer-based RSL, adjusted to 

an ILCR of 1E-5, is 2.2 mg/kg. The other AA1 COC, Aroclor 1260, shares the same cancer slope 

factor with Aroclor 1254. Thus, the 1E-5 cancer-based RSL for Aroclor 1260 is likewise 2.2 

mg/kg. For health protectiveness, the Aroclor 1254 noncancer-based RSL of 1 mg/kg (rounded 

to one significant figure) was selected as the RBDL for Aroclor 1254. Although a value of 2.2 

mg/kg (or 2 mg/kg, rounded to one significant figure) might be regarded as protective for 

Aroclor 1260, use of this value for Aroclor 1260 alone does not account for the additive 

carcinogenic effects associated with Aroclor 1254. Therefore, the RBDLs were selected as 

follows: 

 
 Aroclor 1254 – 1 mg/kg 
 Aroclor 1260 – 1 mg/kg 
 Total PCBs – 2 mg/kg. 

 

The total PCB concentration in a given sample include the summed concentrations of Aroclor 

1254 and Aroclor 1260, as well as any other PCB detected in a given sample (Aroclor 1268 was 

also detected in some of the delineation samples). The summed PCB concentration of each AA1 

surface soil sample is shown in Table A-1. 

 

Field Activities. The initial AA1 surface soil delineation sampling event was conducted in July 

2011. An Ohio-registered professional land surveyor was contracted to locate the RI soil sample 

locations, based on coordinates included in the site characterization report, and to perform a final 
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survey all the 2011 delineation sample locations. Final survey results for all delineation surface 

soil samples are included in Attachment A-1. 

 

After review of the analytical results of the initial 48 delineation samples (SS01 through SS48), 

additional samples were collected in September (28 samples, SS49 through SS76), November 

(12 samples, SS77 through SS88), and December 2011 (3 samples, SS89 through SS91) to close 

data gaps for the determination of extent in the FS. Between delineation sampling events, the 

analytical results were iteratively evaluated to determine whether the extent of contamination in 

AA1 surface soil was adequately delineated. After the December 2011 sampling event it was 

determined that the analytical results of the combined RI and delineation samples provided 

adequate coverage to estimate the extent of contamination for the FS. Table A-1 presents the 

analytical results for each of the delineation samples. SCLs for all of the soil samples collected 

are included in Attachment A-2. 

 

Surface soil samples collected in July 2011were obtained using a stainless-steel bucket auger. 

Delineation soil samples in September, November, and December 2011 were collected using a 

stainless-steel sampling trowel. Following collection of the soil sample from the designated 

sample location, proper storage of the sample, and sample collection log (SCL) completion, the 

remaining soil was returned to the existing borehole. Therefore, no soil IDW was generated. Due 

to the shallow total depth of 1 foot, no soil lithology log was completed for the boring. Each 

defining soil sample and appropriate quality assurance (QA)/quality control (QC) sample, 

collected at the frequency dictated in the Site-Specific Sampling and Analysis Plan (Shaw, 2011) 

were stored on ice immediately after sample collection, and delivered to Accutest laboratories 

typically within 48 hours after sample collection. All soil samples were analyzed for PCBs by 

EPA method 8082.  Chains-of custody are provided in Attachment A-3, a data quality evaluation 

is provided in Attachment A-4, and a data validation report for all delineation surface soil 

samples is included in Attachment A-5.  

 

Decontamination of the bucket auger or stainless-steel spoon was performed by procedures as 

detailed in Chapter 4.3 of the Site-Specific Sampling and Analysis Plan (Shaw, 2011). Hexane 

used in the decontamination process was segregated from other decontamination fluids, placed in 

pans and allowed to evaporate. The other decontamination waste waters (nonphosphate detergent 

wash water, potable rinse water, and American Society for Testing and Material Type II distilled 

water) were placed into a 55-gallon drum, and sampled to determine if the waste waters should 

be classified as nonhazardous. Personal protective equipment (Tyvek® suits, latex gloves, etc.) 

and general refuse were double bagged and disposed of in an on-site, Shaw contracted industrial 

dumpster. Following analytical determination that the waste waters were nonhazardous, the IDW 
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decontamination water was transported on December 26, 2011 by Triad Transport, Inc. to the 

Environmental Quality Company in Detroit, Michigan, for disposal. A manifest for disposal of 

decontamination water is included in Attachment A-6.  

 

Summary and Conclusion. A total of 91 surface soil samples were collected in 2011, in 

addition to the 38 RI surface soil samples collected in 2007, to adequately determine the extent 

of PCB contamination at AA1. As shown by Figure A-1, both the RI and delineation soil sample 

locations with PCB contamination were typically collected within footprints of former 

buildings/structures or in the general vicinity these structures or existing buildings. The highest 

concentrations were identified within the footprint of former storage tanks. The source(s) of 

these PCB concentrations is not apparent or known. Information obtained during interviews with 

former employees at the Volunteer Army Ammunition Plant in Chattanooga, Tennessee, 

indicated that waste oils were typically used around building foundations and tank cradles to 

suppress vegetation. Such waste oil likely contained PCBs, as PCBs were previously included as 

coolants in many lubricants, especially hydraulic fluids and cutting oils. This same practice of 

applying waste oils around buildings and tank cradles may have been practiced at PBOW. 

Alternatively, the PCBs found in AA1 soils may have originated from PCB-containing paints, , 

miscellaneous spills, or equipment that leaked lubricants (e.g., hydraulic fluid).  
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(1 of 14)

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
PCBs
Aroclor 1016 mg/kg 0.19 U U 3.9 U U 0.39 U U 0.039 U U 0.019 U U 0.19 U U 0.2 U U 0.94 U U
Aroclor 1221 mg/kg 0.19 U U 3.9 U U 0.39 U U 0.039 U U 0.019 U U 0.19 U U 0.2 U U 0.94 U U
Aroclor 1232 mg/kg 0.19 U U 3.9 U U 0.39 U U 0.039 U U 0.019 U U 0.19 U U 0.2 U U 0.94 U U
Aroclor 1242 mg/kg 0.19 U U 3.9 U U 0.39 U U 0.039 U U 0.019 U U 0.19 U U 0.2 U U 0.94 U U
Aroclor 1248 mg/kg 0.19 U U 3.9 U U 0.39 U U 0.039 U U 0.019 U U 0.19 U U 0.2 U U 0.94 U U
Aroclor 1254 mg/kg 0.579 J J 19 J J 2.54 J J 0.111 J J 0.0891 J J 0.19 U U 0.94 J J 2.59 J J
Aroclor 1260 mg/kg 1.74 J J 41.3 J J 7.26 J J 0.359 J J 0.218 J J 0.63 2.92 J J 7.87 J J
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg 2.319  60.3 9.8 0.47 0.3071  0.63 3.86 10.46
Total PCBs mg/kg 2.319  60.3 9.8 0.47 0.3071  0.63 3.86 10.46
% Solids Percent 86.5  84.6 83.6 85.2 84.3  82.8 87.5

AA1-SS06
PBAA0008
14-Jul-11
0 - 1 Ft
REG

AA1-SS04
PBAA0004
13-Jul-11
0 - 1 Ft
REG

AA1-SS05
PBAA0007
13-Jul-11
0 - 1 Ft
REG

AA1-SS04
PBAA0006
13-Jul-11
0 - 1 Ft

FS

AA1-SS01
PBAA0001
13-Jul-11
0 - 1 Ft
REG

AA1-SS03
PBAA0003
13-Jul-11
0 - 1 Ft
REG

AA1-SS02
PBAA0002
13-Jul-11
0 - 1 Ft
REG

AA1-SS04
PBAA0005
13-Jul-11
0 - 1 Ft

FD

KN13\PBOW\AA1\FS\Final\APA\A-1.xlsx\SS1\4/18/2013\8:57 AM



Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(2 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

1.8 U U 0.89 U U 0.018 U U 0.093 U U 0.39 U U 0.19 U U 0.079 U U 0.4 U U
1.8 U U 0.89 U U 0.018 U U 0.093 U U 0.39 U U 0.19 U U 0.079 U U 0.4 U U
1.8 U U 0.89 U U 0.018 U U 0.093 U U 0.39 U U 0.19 U U 0.079 U U 0.4 U U
1.8 U U 0.89 U U 0.018 U U 0.093 U U 0.39 U U 0.19 U U 0.079 U U 0.4 U U
1.8 U U 0.89 U U 0.018 U U 0.093 U U 0.39 U U 0.19 U U 0.079 U U 0.4 U U

4.21 J J 1.93 J J 0.018 U U 0.36 J J 1.3 J J 0.953 J J 0.285 J J 0.4 U U
11.5 J J 6.18 J J 0.0195 1.01 J J 4.57 J J 2.92 J J 0.839 J J 3

15.71  8.11 0.0195 1.37 5.87  3.873 1.124 3
15.71  8.11 0.0195 1.37 5.87  3.873 1.124 3

90.6  93.1 92.5 88.8 86.2  85.4 83.3

AA1-SS12
PBAA0016
14-Jul-11
0 - 1 Ft

FS

AA1-SS12
PBAA0015
14-Jul-11
0 - 1 Ft

FD

AA1-SS12
PBAA0014
14-Jul-11
0 - 1 Ft
REG

AA1-SS11
PBAA0013
14-Jul-11
0 - 1 Ft
REG

AA1-SS10
PBAA0012
14-Jul-11
0 - 1 Ft
REG

AA1-SS09
PBAA0011
14-Jul-11
0 - 1 Ft
REG

AA1-SS08
PBAA0010
14-Jul-11
0 - 1 Ft
REG

AA1-SS07
PBAA0009
14-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(3 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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 U U 0.84 U U 0.091 U U 0.02 U U 0.022 U U 0.021 U U 0.041 U U 0.96 U U
1 U U 0.84 U U 0.091 U U 0.02 U U 0.022 U U 0.021 U U 0.041 U U 0.96 U U
1 U U 0.84 U U 0.091 U U 0.02 U U 0.022 U U 0.021 U U 0.041 U U 0.96 U U
1 U U 0.84 U U 0.091 U U 0.02 U U 0.022 U U 0.021 U U 0.041 U U 0.96 U U
1 U U 0.84 U U 0.091 U U 0.02 U U 0.022 U U 0.021 U U 0.041 U U 0.96 U U

4.09 J J 2.23 J J 0.285 J J 0.02 U U 0.022 U U 0.0148 J J 0.041 U U 4.21 J J
10.2 J J 6.23 J J 0.876 J J 0.0098 J J 0.027  J 0.0459 J J 0.041 U U 11.2 J J

14.29  8.46 1.161 0.0098 0.027  0.0607 15.41
14.29  8.46 1.161 0.0098 0.027  0.0607 0 15.41

79  79.1 90.1 83.1 73.6  79.5 85.6

AA1-SS18
PBAA0024
13-Jul-11
0 - 1 Ft
REG

AA1-SS17
PBAA0023
13-Jul-11
0 - 1 Ft

FS

AA1-SS17
PBAA0022
13-Jul-11
0 - 1 Ft

FD

AA1-SS17
PBAA0021
13-Jul-11
0 - 1 Ft
REG

AA1-SS16
PBAA0020
14-Jul-11
0 - 1 Ft
REG

AA1-SS15
PBAA0019
14-Jul-11
0 - 1 Ft
REG

AA1-SS14
PBAA0018
14-Jul-11
0 - 1 Ft
REG

AA1-SS13
PBAA0017
14-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(4 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.21 U U 0.47 U U 1.9 U U 0.91 U U 0.018 U U 0.38 U U 0.18 U U 1.8 U U
0.21 U U 0.47 U U 1.9 U U 0.91 U U 0.018 U U 0.38 U U 0.18 U U 1.8 U U
0.21 U U 0.47 U U 1.9 U U 0.91 U U 0.018 U U 0.38 U U 0.18 U U 1.8 U U
0.21 U U 0.47 U U 1.9 U U 0.91 U U 0.018 U U 0.38 U U 0.18 U U 1.8 U U
0.21 U U 0.47 U U 1.9 U U 0.91 U U 0.018 U U 0.38 U U 0.18 U U 1.8 U U
1.24 J J 1.47 J J 6.44 J J 2.41 J J 0.065 J J 0.38 U U 0.792 J J 4.02 J J
2.87 J J 4.78 J J 23.5 J J 7.92 J J 0.174 J J 2.6 2.73 J J 11.5 J J

4.11  6.25 29.94 10.33 0.239  2.6 3.522 15.52
4.11  6.25 29.94 10.33 0.239  2.6 3.522 15.52
79.9  88.4 88.3 89.6 89.8  93.4 90

AA1-SS24
PBAA0032
14-Jul-11
0 - 1 Ft
REG

AA1-SS23
PBAA0031
14-Jul-11
0 - 1 Ft
REG

AA1-SS22
PBAA0030
14-Jul-11
0 - 1 Ft

FS

AA1-SS22
PBAA0029
14-Jul-11
0 - 1 Ft

FD

AA1-SS22
PBAA0028
14-Jul-11
0 - 1 Ft
REG

AA1-SS21
PBAA0027
13-Jul-11
0 - 1 Ft
REG

AA1-SS20
PBAA0026
13-Jul-11
0 - 1 Ft
REG

AA1-SS19
PBAA0025
13-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(5 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.93 U U 0.046 U U 0.19 U U 4.2 U U 0.45 U U 0.44 U U 0.17 U U 0.087 U U
0.93 U U 0.046 U U 0.19 U U 4.2 U U 0.45 U U 0.44 U U 0.17 U U 0.087 U U
0.93 U U 0.046 U U 0.19 U U 4.2 U U 0.45 U U 0.44 U U 0.17 U U 0.087 U U
0.93 U U 0.046 U U 0.19 U U 4.2 U U 0.45 U U 0.44 U U 0.17 U U 0.087 U U
0.93 U U 0.046 U U 0.19 U U 4.2 U U 0.45 U U 0.44 U U 0.17 U U 0.087 U U
2.25 J J 0.15 J J 1.06 J J 17.2 J J 2.22 J J 0.891 J J 0.59 J J 0.5 J J
6.02 J J 0.547 J J 3.12 J J 36.6 J J 6.35 J J 4.45 J J 1.47 J J 0.323 J J

8.27  0.697 4.18 53.8 8.57  5.341 2.06 0.823
8.27  0.697 4.18 53.8 8.57  5.341 2.06 0.823
88.1  72.9 85.8 80.2 93  95.4 96 96

AA1-SS32
PBAA0040
21-Jul-11
0 - 1 Ft
REG

AA1-SS31
PBAA0039
21-Jul-11
0 - 1 Ft
REG

AA1-SS30
PBAA0038
21-Jul-11
0 - 1 Ft
REG

AA1-SS29
PBAA0037
21-Jul-11
0 - 1 Ft
REG

AA1-SS28
PBAA0036
21-Jul-11
0 - 1 Ft
REG

AA1-SS27
PBAA0035
21-Jul-11
0 - 1 Ft
REG

AA1-SS26
PBAA0034
21-Jul-11
0 - 1 Ft
REG

AA1-SS25
PBAA0033
14-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(6 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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 0.44 U U 0.035 U U 0.44 U U 0.46 U U 0.18 U U 0.036 U U 0.036 U U
0.18 U U 0.44 U U 0.035 U U 0.44 U U 0.46 U U 0.18 U U 0.036 U U 0.036 U U
0.18 U U 0.44 U U 0.035 U U 0.44 U U 0.46 U U 0.18 U U 0.036 U U 0.036 U U
0.18 U U 0.44 U U 0.035 U U 0.44 U U 0.46 U U 0.18 U U 0.036 U U 0.036 U U
0.18 U U 0.44 U U 0.035 U U 0.44 U U 0.46 U U 0.18 U U 0.036 U U 0.036 U U
1.12 J J 2.67 J J 0.152 J J 1.54 J J 1.78 J J 0.871 J J 0.201 J J 0.213 J J

0.812 J J 2.2 J J 0.324 J J 4.92 J J 4.01 J J 0.671 J J 0.319 J J 0.419 J J

1.932  4.87 0.476 6.46 5.79  1.542 0.52 0.632
1.932  4.87 0.476 6.46 5.79  1.542 0.52 0.632

92.6  95.3 96.2 95.3 92.1  75.1 93.9 91.9

AA1-SS39
PBAA0048
21-Jul-11
0 - 1 Ft

FD

AA1-SS39
PBAA0047
21-Jul-11
0 - 1 Ft
REG

AA1-SS38
PBAA0046
21-Jul-11
0 - 1 Ft
REG

AA1-SS37
PBAA0045
21-Jul-11
0 - 1 Ft
REG

AA1-SS36
PBAA0044
21-Jul-11
0 - 1 Ft
REG

AA1-SS35
PBAA0043
21-Jul-11
0 - 1 Ft
REG

AA1-SS34
PBAA0042
21-Jul-11
0 - 1 Ft
REG

AA1-SS33
PBAA0041
21-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(7 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.2 U U 0.039 U U 0.023 U U 0.18 U U 0.89 U U 0.019 U U 0.073 U U 0.18 U U
0.2 U U 0.039 U U 0.023 U U 0.18 U U 0.89 U U 0.019 U U 0.073 U U 0.18 U U
0.2 U U 0.039 U U 0.023 U U 0.18 U U 0.89 U U 0.019 U U 0.073 U U 0.18 U U
0.2 U U 0.039 U U 0.023 U U 0.18 U U 0.89 U U 0.019 U U 0.073 U U 0.18 U U
0.2 U U 0.039 U U 0.023 U U 0.18 U U 0.89 U U 0.019 U U 0.073 U U 0.18 U U

0.33  0.247 J J 0.102 J J 0.935 J J 4.34 J J 0.0675 J J 0.295 J J 0.776 J J
0.2 U U 0.498 J J 0.372 J J 1.97 J J 4.21 J J 0.224 J J 0.533 J J 0.671 J J

0.33  0.745 0.474 2.905 8.55  0.2915 0.828 1.447
0.33  0.745 0.474 2.905 8.55  0.2915 0.828 1.447

83.8 72.2 90.1 92.8  88.4 90.7 91.3

AA1-SS46
PBAA0056
21-Jul-11
0 - 1 Ft
REG

AA1-SS45
PBAA0055
21-Jul-11
0 - 1 Ft
REG

AA1-SS44
PBAA0054
21-Jul-11
0 - 1 Ft
REG

AA1-SS43
PBAA0053
21-Jul-11
0 - 1 Ft
REG

AA1-SS42
PBAA0052
21-Jul-11
0 - 1 Ft
REG

AA1-SS41
PBAA0051
21-Jul-11
0 - 1 Ft
REG

AA1-SS40
PBAA0050
21-Jul-11
0 - 1 Ft
REG

AA1-SS39
PBAA0049
21-Jul-11
0 - 1 Ft

FS
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(8 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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 U U 0.35 U U 0.35 U U 0.096 U U 0.031 U U 0.22 U U 0.049 U U 0.44 U U
0.35 U U 0.35 U U 0.35 U U 0.096 U U 0.031 U U 0.22 U U 0.049 U U 0.44 U U
0.35 U U 0.35 U U 0.35 U U 0.096 U U 0.031 U U 0.22 U U 0.049 U U 0.44 U U
0.35 U U 0.35 U U 0.35 U U 0.096 U U 0.031 U U 0.22 U U 0.049 U U 0.44 U U
0.35 U U 0.35 U U 0.35 U U 0.096 U U 0.031 U U 0.22 U U 0.049 U U 0.44 U U

1.2 J J 1.29 J J 0.35 U U 0.261 J J 0.031 U U 0.739 J J 0.049 U U 1.41 J J
1.39 J J 1.15 J J 0.82 0.587 J J 0.042  1.86 J J 0.0915 3.91 J J

2.59  2.44 0.82 0.848 0.042  2.599 0.0915 5.32
2.59  2.44 0.82 0.848 0.042  2.599 0.0915 5.32
94.5  94.6 85.8 55.1  77.1 33.4 75.5

AA1-SS52
PBAA0064
13-Sep-11

0 - 1 Ft
REG

AA1-SS51
PBAA0063
13-Sep-11

0 - 1 Ft
REG

AA1-SS50
PBAA0062
13-Sep-11

0 - 1 Ft
REG

AA1-SS49
PBAA0061
13-Sep-11

0 - 1 Ft
REG

AA1-SS48
PBAA0060
14-Jul-11
0 - 1 Ft
REG

AA1-SS47
PBAA0059
21-Jul-11
0 - 1 Ft

FS

AA1-SS47
PBAA0058
21-Jul-11
0 - 1 Ft

FD

AA1-SS47
PBAA0057
21-Jul-11
0 - 1 Ft
REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(9 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.54 U U 1.7 U U 0.046 U U 0.096 U U 0.52 U U 0.045 U U 0.027 U U 0.044 U U
0.54 U U 1.3 U U 0.046 U U 0.096 U U 0.52 U U 0.045 U U 0.027 U U 0.044 U U
0.54 U U 1.2 U U 0.046 U U 0.096 U U 0.52 U U 0.045 U U 0.027 U U 0.044 U U
0.54 U U 1.1 U U 0.046 U U 0.096 U U 0.52 U U 0.045 U U 0.027 U U 0.044 U U
0.54 U U 1.5 U U 0.046 U U 0.096 U U 0.52 U U 0.045 U U 0.027 U U 0.044 U U

1.7 J J 1.5 U U 0.112 J J 0.352 J J 0.52 U U 0.11 J J 0.0832 J J 0.15 J J
4.14 J J 4.9 0.374 J J 1.14 J J 4.18  0.459 J J 0.245 J J 0.479 J J

5.84  4.9 0.486 1.492 4.18  0.569 0.3282 0.629
5.84  4.9 0.486 1.492 4.18  0.569 0.3282 0.629
76.6  73.5 85.5 79.3  73.3 61.7 75.5

AA1-SS58
PBAA0070
13-Sep-11

0 - 1 Ft
REG

AA1-SS57
PBAA0069
13-Sep-11

0 - 1 Ft
REG

AA1-SS56
PBAA0068
13-Sep-11

0 - 1 Ft
REG

AA1-SS55
PBAA0067
13-Sep-11

0 - 1 Ft
REG

AA1-SS54
PBAA0066
13-Sep-11

0 - 1 Ft
REG

AA1-SS53
PBAA0065
13-Sep-11

0 - 1 Ft
REG

AA1-SS52
PBAA0092
13-Sep-11

0 - 1 Ft
FS

AA1-SS52
PBAA0091
13-Sep-11

0 - 1 Ft
FD
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(10 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.088 U U 0.92 U U 0.044 U U 0.45 U U 0.021 U U 0.022 U U 0.44 U U 0.044 U U
0.088 U U 0.71 U U 0.044 U U 0.45 U U 0.021 U U 0.022 U U 0.44 U U 0.044 U U
0.088 U U 0.64 U U 0.044 U U 0.45 U U 0.021 U U 0.022 U U 0.44 U U 0.044 U U
0.088 U U 0.57 U U 0.044 U U 0.45 U U 0.021 U U 0.022 U U 0.44 U U 0.044 U U
0.088 U U 0.78 U U 0.044 U U 0.45 U U 0.021 U U 0.022 U U 0.44 U U 0.044 U U
0.145 J J 0.78 U U 0.14 J J 1.59 J J 0.0216 J J 0.0779 J J 0.958 J J 0.159 J J
0.661 J J 0.89 0.365 J J 4.08 J J 0.0362 J J 0.232 J J 2.74 J J 0.461 J J

0.806  0.89 0.505 5.67 0.0578  0.3099 3.698 0.62
0.806  0.89 0.505 5.67 0.0578  0.3099 3.698 0.62

75.1  75.4 74.3 78.9  75.8 75.2 76.7

AA1-SS64
PBAA0078
13-Sep-11

0 - 1 Ft
REG

AA1-SS63
PBAA0077
13-Sep-11

0 - 1 Ft
REG

AA1-SS62
PBAA0076
12-Sep-11

0 - 1 Ft
REG

AA1-SS61
PBAA0075
13-Sep-11

0 - 1 Ft
REG

AA1-SS60
PBAA0074
13-Sep-11

0 - 1 Ft
REG

AA1-SS59
PBAA0073
13-Sep-11

0 - 1 Ft
REG

AA1-SS58
PBAA0072
13-Sep-11

0 - 1 Ft
FS

AA1-SS58
PBAA0071
13-Sep-11

0 - 1 Ft
FD
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(11 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.97 U U 0.57 U U 1.1 U U 0.11 U U 0.23 U U 0.17 U U 9.6 U U 0.082 U U
0.97 U U 0.57 U U 1.1 U U 0.11 U U 0.23 U U 0.17 U U 9.6 U U 0.082 U U
0.97 U U 0.57 U U 1.1 U U 0.11 U U 0.23 U U 0.17 U U 9.6 U U 0.082 U U
0.97 U U 0.57 U U 1.1 U U 0.11 U U 0.23 U U 0.17 U U 9.6 U U 0.082 U U
0.97 U U 0.57 U U 1.1 U U 0.11 U U 0.23 U U 0.17 U U 9.6 U U 0.082 U U
4.92 J J 2.23 J J 1.59 J J 0.156 J J 0.314 J J 0.17 U U 9.6 U U 0.117 J J
4.66 J J 5.8 J J 5.07 J J 0.423 J J 0.85 J J 0.496 57.7 0.154 J J

9.58  8.03 6.66 0.579 1.164  0.496 57.7 0.271
9.58  8.03 6.66 0.579 1.164  0.496 57.7 0.271
85.7  73 74.7 76.4 73.5  80.7 69.6 81.3

AA1-SS67
PBAA0081
12-Sep-11

0 - 1 Ft
REG

AA1-SS66
PBAA0080
13-Sep-11

0 - 1 Ft
REG

AA1-SS65
PBAA0079
13-Sep-11

0 - 1 Ft
REG

AA1-SS68 AA1-SS69 AA1-SS70 AA1-SS71 AA1-SS72
PBAA0082 PBAA0083 PBAA0084 PBAA0085 PBAA0086
13-Sep-11 13-Sep-11 13-Sep-11 12-Sep-11 12-Sep-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG REG REG REG REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(12 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.087 U U 0.022 U U 0.046 U U 0.43 U U 0.083 U U 0.042 U U 0.99 U U 0.38 U U
0.087 U U 0.022 U U 0.046 U U 0.43 U U 0.083 U U 0.042 U U 0.99 U U 0.38 U U
0.087 U U 0.022 U U 0.046 U U 0.43 U U 0.083 U U 0.042 U U 0.99 U U 0.38 U U
0.087 U U 0.022 U U 0.046 U U 0.43 U U 0.083 U U 0.042 U U 0.99 U U 0.38 U U
0.087 U U 0.022 U U 0.046 U U 0.43 U U 0.083 U U 0.042 U U 0.99 U U 0.38 U U

0.15 J J 0.0876 J J 0.0798 J J 1.22 J J 0.0721 J J 0.0392 J J 0.752 J J 0.57 J J
0.179 J J 0.0783 J J 0.089 J J 1.07 J J 0.234 J J 0.164 J J 2.48 J J 1.92 J J

1.43 Y J 1.86 J J
0.329  0.1659 0.1688 2.29 0.3061  0.2032 3.232 2.49
0.329  0.1659 0.1688 2.29 0.3061  0.2032 4.662 4.35

76.5  76.8 71.7 77.3 79.5  78.8 82.4 85.7

AA1-SS73 AA1-SS74 AA1-SS75 AA1-SS76 AA1-SS77 AA1-SS78 AA1-SS79 AA1-SS80
PBAA0087 PBAA0088 PBAA0089 PBAA0090 PBAA0093 PBAA0094 PBAA0095 PBAA0096
12-Sep-11 12-Sep-11 12-Sep-11 12-Sep-11 7-Nov-11 7-Nov-11 7-Nov-11 7-Nov-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG REG REG REG REG REG REG REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(13 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.022 U U 0.023 U U 0.022 U U 0.022 U U 0.085 U U 0.02 U U 0.019 U U 0.022 U U
0.022 U U 0.023 U U 0.022 U U 0.022 U U 0.065 U U 0.02 U U 0.019 U U 0.022 U U
0.022 U U 0.023 U U 0.022 U U 0.022 U U 0.059 U U 0.02 U U 0.019 U U 0.022 U U
0.022 U U 0.023 U U 0.022 U U 0.022 U U 0.052 U U 0.02 U U 0.019 U U 0.022 U U
0.022 U U 0.023 U U 0.022 U U 0.022 U U 0.072 U U 0.02 U U 0.019 U U 0.022 U U

0.0725 J J 0.023 U U 0.022 U U 0.022 U U 0.072 U U 0.02 U U 0.019 U U 0.022 U U
0.0869 J J 0.0574 0.0157 J J 0.0165 J J 0.041 J J 0.023 0.019 U U 0.0747

0.1594  0.0574 0.0157 0.0165 0.041  0.023 0.0747
0.1594  0.0574 0.0157 0.0165 0.041  0.023 0 0.0747

75.5  72.9 75.6 75.2 84 86 77.4

AA1-SS86
PBAA0102 PBAA0103

AA1-SS81 AA1-SS82 AA1-SS83 AA1-SS83 AA1-SS83 AA1-SS84 AA1-SS85

7-Nov-11 7-Nov-11
PBAA0097 PBAA0098 PBAA0099 PBAA0100 PBAA0101 PBAA0104
7-Nov-11 7-Nov-11 7-Nov-11
0 - 1 Ft 0 - 1 Ft 0 - 1 Ft

7-Nov-11 7-Nov-11 7-Nov-11

REG FD FS REG REG REG
0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft 0 - 1 Ft

REG REG
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Table A-1

Soil Chemical Analytical Data Summary
Chemical Analytical Data Summary

Acid Area 1 Feasibility Study
Former Plum Brook Ordnance Works, Sandusky, Ohio

(14 of 14)

Parameter Units
PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Aroclor 1268 mg/kg
Total Aroclor 1254 + 1260 mg/kg
Total PCBs mg/kg
% Solids Percent

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

0.021 U U 0.022 U U 0.047 U U 0.022 U U 0.022 U U
0.021 U U 0.022 U U 0.047 U U 0.022 U U 0.022 U U
0.021 U U 0.022 U U 0.047 U U 0.022 U U 0.022 U U
0.021 U U 0.022 U U 0.047 U U 0.022 U U 0.022 U U
0.021 U U 0.022 U U 0.047 U U 0.022 U U 0.022 U U

0.0513 J J 0.022 U U 0.0907 J J 0.0848 J J 0.0571 J J
0.107 J J 0.022 U U 0.372 J J 0.158 J J 0.0643 J J

0.1583 0.4627 0.2428 0.1214
0.1583 0 0.4627 0.2428 0.1214

78.5 75.4 70.4 74.6 74.2

FD=field duplicate sample; FS=field split sample; REG=regular sample; LQ=laboratory qualifier; VQ=validation 
qualifier; U=nondetected (value shown is the reporting limit); J=estimated concentration; mg/kg=milligram(s)
per kilogram

Note: Shaded, bolded values indicate an exceedance of the risk-based delineation level (RBDL). The RBDL 
for Aroclor 1254 is 1 mg/kg; the RBDL for Aroclor 1260 is 1 mg/kg, and the RBDL for combined Aroclor 
1254/1260 and total PCBs is 2 mg/kg.

AA1-SS87 AA1-SS88 AA1-SS89 AA1-SS90 AA1-SS91

7-Nov-11 7-Nov-11
PBAA0105 PBAA0106 PBAA0107 PBAA0108 PBAA0109

REG REG
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0 - 1 Ft 0 - 1 Ft

REG REG
0 - 1 Ft 0 - 1 Ft

REG
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ATTACHMENT A-1 
 

SAMPLE SURVEY COORDINATES 
  



FINAL REPORT 
of 

SURVEYING SERVICES PERFORMED 
by 

SACKS SURVEYING & MAPPING, P.C./ KUSMER & ASSOCIATES J.V. 
at the 

PLUMBROOK ORDNANCE WORKS, SANDUSKY, OH 
for 

SHAWE&I 
MAY- NOVEMBER, 2011 

SUMMARY OF WORK PERFORMED 

Between May, 2011 and November, 2011, Sacks Surveying & Mapping, PC, in joint venture 
with Kusmer & Associates, Inc., surveyed a total of255 environmental sampling locations (soil 
samples, soil bores, test pits, sediment samples, piezometers, and monitoring wells) throughout 
the Plurnbrook Ordnance Works facility. Surveying was performed over the course of three 
separate mobilizations, described more particularly as follows: 

I'' Mobilization (23-27 May, 2011)- 44 survey points: Unloading Area (12 points); Sellite Area 
( 11 points); Wastewater Treatment Plant #2 site (I 0 points); and TNT C Sewer Line (II points). 
2ND Mobilization (26-30 September, 20 II)- 176 survey points: Wastewater Treatment Plant #2 
site (4 points); TNT C Sewer Line (3 points); Steel Sewer Line (40 points); Sellite Area (23 
points); Unloading Area (3 points); TNT A Sewer Line (24 points); Ash Pit #3 (3 points); and 
Acid Area #I (76 points). 
3RD Mobilization (7 -I 0 November, 2011) - 35 survey points: Acid Area #I ( 12 points); Sellite 
Area (II points); Coal Yard #I (4 points); Coal yard 32 (4 points); and Coal Yard #3 (4 points) 

W ark was performed in accordance with Shaw E & I surveying specifications under purchase 
orders #680616-000 OP, 680686-000 OP, 680702-000 OP, and 680711-000 OP. 

KEY PERSONNEL 

W. Robert Kusmer- Ohio Land Surveyor S-6754 
Stanley Robert Sacks- North Carolina Surveyor L-2913 
Michael A. McKibbin- North Carolina Surveyor L-4519, Hazrnat Project Manager 
Jeff Bucholtz- On-site Party Chief* 
Paul Lewis- Survey Technician * 
*all on-site personnel for this project are OSHA 29 CFR 1910.120 40-hour trained and 
medically monitored in accordance with Shaw E & I requirements. 

FIELD PROCEDURES 

All sampling locations reported below were surveyed with a Topcon GTS-235 Total Station 
using conventional angle and distance measurements to determine the horizontal and vertical 
position thereof. Survey control used meets or exceeds the standards for a Third Order, Class II 
horizontal and Third Order vertical survey as defined in the Standards and Specifications for 
Geodetic Control Networks ( 1984). The survey control points used in this operation were 
established by this firm, presently or previously (January, 2009), by direct static differential GPS 
observation using three Ashtech Promark II GPS receivers with reference to NOS Monument 

1 



"Sky D" as a fixed horizontal reference and NGS Monument "J-318" (a first order benchmark) as 
a fixed vertical reference. The horizontal datum is NAD 83(1995). The vertical datum is NGVD 
29. Values were scaled to the Ohio State Plane Coordinate System (North Zone) using a 
combined scale and ellipsoid factor of 0.999927034. 

SKY D: J-318: 
Northing (y) 196,085.494 m Northing (y) 196,170 m +f-
Easting (x) 586,761.658 m Easting (x) 583,400 m +/-
Orthometric Elevation 175.30 m +!- Orthometric Elevation 182.801 m 
(SKYD not used as vertical control) (First Order Class II NGVD 29 Benchmark) 

CERTIFICATION 

I, Warren Robert Kusmer, Ohio Professional Surveyor #S-6754, hereby certify that the 
information in this survey report is true the best of my knowledge and belief. 

l0\2o~ ~/ 
Warren Robert Kusmer, 
Ohio Professional Surveyor #S-6754 

Date 1 
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SAMPLE LOCATIONS: 

Sellite Area (May 2011) 
SS&M Pt. # N(y)- NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

176 623869.42 1916750.44 637.70 636.3 PZ-01/SB-01 
190 624014.07 1916719.34 635.50 633.5 PZ-02/SB-02 
188 624020.14 1916786.02 635.51 632.9 PZ -03/SB-08 
178 623929.48 1916752.25 639.51 636.6 PZ-04/SB-11 
184 623934.02 1916892.19 634.43 633.7 PZ-05/SB-12 
182 623872.51 1916884.23 634.37 633.8 PZ-06/SB-14 
186 623895.85 1916986.31 634.44 632.9 PZ-07 
193 623956.38 1916636.65 637.76 634.9 PZ-08 
174 623798.08 1916683.07 636.59 SB-06 
173 623786.75 1916777.79 636.27 SB-07 
194 623888.92 1916843.75 636.95 SB-13 

Sellite Area (Sei!tember 2011) 
SS&M Pt. # N(y)- NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1351 623784.44 1916774.54 639.23 636.3 FSB MW-01 
1339 623876.91 1916738.07 638.99 635.9 FSB MW-02 
1335 624104.10 1916731.84 637.31 634.5 FSB MW-03 
1341 624087.55 1916684.17 634.67 FSBSB-15 
1347 623629.46 1917087.66 633.09 FSBSD-01 
1346 623776.17 1917073.42 631.57 FSBSD-02 
1365 623907.05 1917011.31 630.62 FSBSD-03 
1364 624003.39 1916967.91 630.28 FSBSD-04 
1362 624042.36 1916741.69 632.46 FSBSD-05 
1363 623994.37 1916632.10 630.44 FSBSD-06 
1357 623902.10 1916716.24 636.31 FSBSS-01 
1359 623901.30 1916753.54 636.35 FSBSS-02 
1358 623885.21 1916694.10 636.85 FSBSS-03 
1360 623890.92 1916784.72 636.34 FSBSS-04 
1356 623857.12 1916694.62 636.61 FSBSS-05 
1361 623859.54 1916784.34 636.24 FSBSS-06 
1355 623830.07 1916703.62 636.60 FSBSS-07 
1354 623807.59 1916713.95 636.40 FSBSS-08 
1353 623801.60 1916743.43 636.21 FSBSS-09 
1352 623808.70 1916775.45 636.09 FSBSS-10 
1445 623865.15 1916885.40 633.95 FSBTOC-01 
1446 623932.91 1916885.13 633.99 FSBTOC-02 
1447 624015.89 1916713.76 633.89 FSBTOC-03 
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Sellite Area (November 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1573 623883.26 1916668.05 637.11 SELSS-14 
1575 623923.25 1916681.43 636.44 SELSS-15 
1576 623943.21 1916722.42 636.04 SELSS-16 
1577 623921.93 1916798.71 636.90 SELSS-17 
1567 623853.57 1916821.88 636.27 SELSS-18 
1568 623810.03 1916811.69 636.44 SELSS-19 
1569 623759.95 1916739.76 636.59 SELSS-20 
1566 623813.26 1916892.50 634.84 SELSS-21 
1570 623813.21 1916632.33 637.07 SELSS-22 
1571 623834.86 1916668.04 637.22 SELSS-23 
1572 623890.63 1916627.56 636.31 SELSS-24 

Unloading Area {May 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

165 623921.17 1917391.09 637.81 634.9 PZ-01/SB-01 

163 623922.42 1917456.71 639.09 635.6 PZ-02/SB-04 
151 623746.08 1917524.35 639.19 637.5 PZ-03/SB-11 
154 623845.17 1917437.12 636.83 636.0 PZ-04/SB-02 
161 623948.26 1917535.43 639.75 636.9 PZ-05 
171 623948.78 1917093.30 634.92 633.9 PZ-06 
169 623972.05 1917234.56 636.91 634.1 PZ-07 
156 623752.04 1917199.54 633.98 633.3 PZ-08 
166 623930.55 1917322.87 633.71 SB-06 
167 623924.05 1917228.33 634.30 SB-07 
170 623913.67 1917151.13 633.88 SB-09 
152 623770.64 1917492.33 637.19 SB-12 

Unloading Area (Se);!tember 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1345 623759.93 1917202.98 636.19 633.2 ULAMW-01 
1326 623917.73 1917163.13 636.97 633.9 ULAMW-02 
1330 624017.95 1917082.01 636.80 633.7 ULA MW-03 
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Wastewater Treatment Plant #2 (May 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

554 623195.57 1911020.62 632.24 631.0 PZ-01 

540 623108.02 1910684.85 641.47 638.4 PZ -02/SB-02 

537 623144.69 1910827.50 640.32 637.8 PZ-03/SB-03 

544 623058.08 1910992.40 633.38 631.7 PZ-04 

549 623080.30 1910781.11 640.60 637.9 PZ-05/SB-05 
564 622607.16 1910804.90 634.71 631.6 PZ-06/SB-06 

541 623187.47 1910808.30 637.72 SB-01 

538 623097.30 1910811.38 638.67 SB-04 

542 623033.63 1910866.71 633.10 SB-07 

550 622983.08 1910735.71 637.95 SB-08 

Wastewater Treatment Plant #2 (Sel!tember 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x)- NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1429 623207.36 1910619.96 644.37 641.7 WWTP2 MW-01 

1433 623085.26 1910791.36 640.39 637.8 WWTP2 MW-02 

1437 623147.10 1910834.46 640.06 637.5 WWTP2 MW-03 

1441 623044.98 1910991.57 635.02 631.9 WWTP2MW-04 

TNT Area C Sewer Line (May 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

552 622788.18 1910747.40 637.23 634.8 PZ-01/SB-01 

556 622453.95 1910931.11 634.16 631.7 PZ-02/SB-02 

558 622398.23 1910961.31 633.76 631.2 PZ-03/SB-03 

560 622308.19 1910977.84 632.98 631.0 PZ-04/SB-04 

562 622256.01 1911033.31 637.05 634.5 PZ -05/SB-05 

570 621987.34 1911159.29 642.27 640.6 PZ-06/SB-06 

572 621977.78 1911141.29 642.43 640.5 PZ -07/SB-07 

566 621963.90 1911117.11 643.00 641.1 PZ-08/SB-08 

574 621870.49 1911217.73 642.81 641.4 PZ-09/SB-09 

576 621787.53 1911234.38 643.08 641.1 PZ-10/SB-10 

578 621653.06 1911296.36 643.26 641.0 PZ-11/SB-11 

TNT Area C Sewer Line (Sel!tember 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation, 

Ohio State Plane North Zone Ground Elev. 

1419 622408.93 1910955.79 634.01 631.4 TNTCSL MW-01 

1414 621962.33 1911149.14 643.24 640.4 TNTCSL MW-02 
1410 621457.27 1911382.57 645.19 642.6 TNTCSL MW-03 
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Steel Sewer Line (Se[!tember 2011} 
SS&M Pt # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1314 624207.78 1918010.06 635.11 631.7 SSL MW-01 
1715 622883.53 1915564.71 638.96 635.9 SSL MW-02 
1403 622637.39 1912719.90 640.63 637.7 SSL MW-03 
1303 623886.12 1919381.30 636.39 SSL-TP1 
1302 624009.95 1919173.97 638.01 SSL-TP2 
1301 624073.83 1919068.79 636.98 SSL-TP3 
1309 624152.86 1918928.22 633.47 SSL-TP4 
1308 624153.15 1918615.50 633.86 SSL-TP5 
1307 624159.13 1918372.96 632.97 SSL-TP6 
1310 624163.81 1918020.97 632.14 SSL-TP7 
1318 624175.91 1917084.86 632.51 SSL-TP8 
1319 624177.58 1916916.80 633.52 SSL-TP9 
1368 623956.34 1916571.69 634.21 SSL-TP11 
1371 623585.64 1916234.80 632.54 SSL-TP12 
1716 622874.51 1915562.57 636.12 SSL-TP13 
1719 622755.28 1915453.34 638.07 SSL-TP14 
1722 622571.26 1915283.29 639.46 SSL-TP15 
1723 622574.78 1915168.09 637.75 SSL-TP16 
1394 622605.96 1913620.05 640.77 SSL-TP17 
1404 622623.59 1912721.64 637.37 SSL-TP18 
1405 622632.23 1912646.98 637.76 SSL-TP19 
1406 622629.17 1912619.75 638.07 SSL-TP20 
1422 622610.61 1911714.53 639.71 SSL-TP21 
1421 622652.39 1911593.26 639.63 SSL-TP22 
1420 622656.36 1911533.51 640.26 SSL-TP23 
1423 622655.95 1911264.17 630.28 SSL-TP24 
1424 622657.42 1911187.19 631.10 SSL-TP25 
1425 622658.15 1911118.09 631.57 SSL-TP26 
1444 622674.01 1910717.04 634.20 SSL-TP27 
1443 622674.85 1910643.89 634.22 SSL-TP28 
1442 622861.59 1910645.64 642.45 SSL-TP30 
1300 623927.48 1919565.67 638.27 SSLUTL-01 
1369 623778.12 1916411.67 636.87 SSLUTL-02 
1370 623694.24 1916334.79 635.88 SSLUTL-03 
1706 623047.03 1915726.29 634.04 SSLUTL-04 
1707 622976.47 1915659.23 633.97 SSLUTL-05 
1709 623104.14 1915779.14 638.54 636.2 SSL-PZ02 
1710 622891.58 1915551.55 638.84 635.8 SSL-PZ03 
1718 622800.09 1915490.11 640.81 638.3 SSL-PZ04 
1721 622733.22 1915418.55 640.92 638.9 SSL-PZ05 
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TNT Area A Sewer Line (Sel!tember 2011} 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1457 624602.74 1921705.79 628.82 SLSB-02 
1471 624326.70 1922541.92 630.17 SLSB-05 
1472 624321.95 1922542.98 630.72 SLSB-11 
1473 624328.53 1922551.60 630.25 SLSB-12 
1474 624331.64 1922540.29 630.69 SLSB-13 
1475 624325.12 1922532.16 630.64 SLSB-14 
1452 624603.71 1921686.40 628.85 SLSB-15 
1453 624608.61 1921697.12 628.87 SLSB-16 
1454 624600.16 1921695.20 628.85 SLSB-17 
1455 624608.15 1921706.14 628.70 SLSB-18 
1456 624598.59 1921705.76 629.12 SLSB-19 
1458 624605.09 1921717.51 628.79 SLSB-20 
1459 624595.56 1921714.41 628.80 SLSB-21 
1460 624600.20 1921724.09 628.47 SLSB-22 
1461 624321.46 1922512.67 630.73 SLSB-23 
1462 624333.58 1922551.28 630.73 SLSB-24 
1463 624323.74 1922552.17 630.74 SLSB-25 
1464 624336.76 1922570.87 630.79 SLSB-26 
1465 624331.95 1922571.35 630.29 SLSB-27 
1466 624327.14 1922571.94 630.66 SLSB-28 
1467 624340.09 1922589.79 630.68 SLSB-29 
1468 624335.01 1922590.95 630.37 SLSB-30 
1469 624330.01 1922591.43 630.57 SLSB-31 
1470 624338.73 1922610.57 630.27 SLSB-32 

Ash Pit #3 (Sel!tember 2011} 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1382 622910.53 1914684.10 638.03 638.5 AP3 MW-01 
1379 622958.84 1914572.39 640.24 637.3 AP3 MW-02 
1388 623077.56 1914421.69 639.28 636.2 AP3 MW-03 
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Acid Area #1 {SeJ!tember 2011} 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1503 623078.28 1917106.10 638.42 AA1SS-01 
1502 623076.73 1917171.83 638.44 AA1SS-02 
1501 623075.70 1917246.79 638.55 AA1SS-03 
1500 623039.17 1917293.39 638.66 AA1SS-04 
1499 622984.40 1917293.03 638.45 AA1SS-05 
1512 622954.08 1917229.01 639.05 AA1SS-06 
1511 622955.77 1917164.58 639.23 AA1SS-07 
1508 622956.83 1917089.10 639.38 AA1SS-08 
1510 623001.76 1917066.77 638.34 AA1SS-09 
1515 622887.69 1917172.92 639.32 AA1SS-10 
1516 622907.05 1917233.67 639.03 AA1SS-11 
1517 622881.62 1917304.26 637.83 AA1SS-12 
1518 622814.45 1917329.70 638.00 AA1SS-13 
1520 622707.29 1917340.43 638.81 AA1SS-14 
1521 622704.30 1917231.64 639.59 AA1SS-15 
1496 622975.86 1917587.10 638.45 AA1SS-16 
1495 623037.08 1917589.53 637.75 AA1SS-17 
1480 623064.78 1917704.91 639.12 AA1SS-18 
1479 623065.08 1917637.67 638.31 AA1SS-19 
1481 623061.83 1917804.59 638.68 AA1SS-20 
1484 623034.78 1917834.69 638.79 AA1SS-21 
1485 622967.39 1917835.92 638.45 AA1SS-22 
1491 622930.15 1917771.74 639.63 AA1SS-23 
1492 622932.71 1917708.65 639.61 AA1SS-24 
1493 622932.60 1917633.33 639.48 AA1SS-25 
1604 622853.23 1917648.95 637.16 AA1SS-26 
1528 622885.14 1917706.18 638.86 AA1SS-27 
1531 622854.06 1917806.49 638.63 AA1SS-28 
1539 622847.55 1917891.08 638.74 AA1SS-29 
1540 622856.20 1917976.35 638.90 AA1SS-30 
1541 622842.99 1918045.69 638.99 AA1SS-31 
1563 622887.57 1918118.44 639.50 AA1SS-32 
1564 622871.73 1918216.54 639.13 AA1SS-33 
1553 622718.83 1918169.12 639.00 AA1SS-34 
1551 622689.36 1918097.34 639.17 AA1SS-35 
1538 622734.26 1917941.52 638.97 AA1SS-36 
1536 622731.20 1917882.54 638.98 AA1SS-37 
1532 622745.39 1917809.30 639.30 AA1SS-38 
1533 622743.92 1917731.23 639.22 AA1SS-39 
1534 622680.36 1917678.76 638.85 AA1SS-40 
1530 622763.83 1917641.77 637.77 AA1SS-41 
1556 622682.28 1918569.02 640.38 AA1SS-42 

8 



Acid Area #1 (Se11tember 2011) <cont.> 
SS&M Pt # N(y)- NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1559 622763.35 1918563.10 639.48 AA1SS-43 
1560 622863.21 1918513.54 639.33 AA1SS-44 
1561 622877.63 1918588.87 640.14 AA1SS-45 
1562 622835.66 1918657.90 641.27 AA1SS-46 
1554 622762.05 1918053.62 639.05 AA1SS-47 
1519 622766.70 1917335.77 638.24 AA1SS-48 
1509 622993.80 1917064.17 634.75 AA1SS-49 
1498 623073.71 . 1917303.80 638.33 AA1SS-50 
1513 622960.42 1917323.23 634.30 AA1SS-51 
1524 622880.86 1917372.21 636.65 AA1SS-52 
1525 622817.11 1917387.41 636.81 AA1SS-53 
1523 622718.26 1917391.44 637.72 AA1SS-54 
1522 622654.66 1917361.08 639.01 AA1SS-55 
1497 623070.51 1917436.15 638.27 AA1SS-56 
1514 622976.12 1917448.41 635.40 AA1SS-57 
1527 622789.91 1917432.10 636.82 AA1SS-58 
1526 622860.52 1917484.11 636.20 AA1SS-59 
1478 623066.03 1917555.87 638.37 AA1SS-60 
1494 622947.89 1917558.68 639.17 AA1SS-61 
1529 622821.39 1917639.93 637.26 AA1SS-62 
1482 623057.97 1917895.33 638.61 AA1SS-63 
1486 623007.09 1917906.72 637.40 AA1SS-64 
1487 622973.47 1917899.89 637.77 AA1SS-65 
1490 622942.18 1917877.79 638.98 AA1SS-66 
1535 622691.85 1917886.00 639.52 AA1SS-67 
1483 623053.10 1917979.40 638.31 AA1SS-68 
1488 623006.56 1917959.29 636.95 AA1SS-69 
1489 622941.52 1917963.82 638.03 AA1SS-70 
1537 622690.45 1917944.62 639.31 AA1SS-71 
1552 622678.71 1918186.89 638.95 AA1SS-72 
1565 622869.25 1918282.09 638.99 AA1SS-73 
1555 622685.10 1918492.13 640.51 AA1SS-74 
1557 622618.06 1918574.96 640.05 AA1SS-75 
1558 622699.47 1918653.16 640.08 AA1SS-76 

9 



Acid Area #1 (November 2011) 
SS&M Pt. # N(y)- NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1596 622702.09 1917439.32 637.52 AA1SS-77 
1595 622650.07 1917422.19 638.74 AA1SS-78 
1598 622648.39 1917885.23 639.34 AA1SS-79 
1597 622650.25 1917964.73 638.95 AA1SS-80 
1600 622745.55 1918688.23 639.71 AA1SS-81 
1601 622692.32 1918741.84 640.68 AA1SS-82 
1602 622639.59 1918661.45 640.79 AA1SS-83 
1592 623121.40 1917266.85 639.48 AA1SS-84 
1591 623133.18 1917184.05 639.34 AA1SS-85 
1594 622575.71 1917360.29 637.60 AA1SS-86 
1599 622560.41 1917915.86 637.94 AA1SS-87 
1603 622637.03 1918781.36 640.23 AA1SS-88 

Coal Yard #1 (November 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1586 623312.31 1918693.70 640.31 COAL 1-SB01 
1587 623317.59 1918784.80 640.42 COAL 1-SB02 
1589 623280.45 1918610.43 636.99 COAL 1-SB03 
1590 623344.70 1918544.11 636.46 COAL 1-SB04 

Coal Yard #2 (November 2011) 
SS&M Pt. # N(y) - NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

Ohio State Plane North Zone Ground Elev. 

1585 623081.60 1911875.80 637.87 COAL2-SB01 
1584 623034.37 1911903.68 638.12 COAL2-SB02 
1582 623066.83 1911941.56 638.10 COAL2-SB03 
1583 623069.44 1911988.57 637.94 COAL2-SB04 

Coal Yard #3 (November 2011) 
SS&M Pt. # N(y)- NAD 83/95 E(x) - NAD 83/95 Elev (NGVD 29) Adjacent Shaw Designation 

1580 
1578 
1579 
1581 

Ohio State Plane North Zone Ground Elev. 

622941.18 
622897.02 
622921.16 
622870.43 

1914858.88 
1914797.95 
1914832.59 
1914828.65 

10 

639.33 
639.11 
639.18 
639.16 

COAL3-SB01 
COAL3-SB02 
COAL3-SB03 
COAL3-SB04 



326 E. Market St. • Sandusky, Ohio 44870 • (419) 625-7838 

SHAW ENVIRONMENTAL & INFRASTRUCTURE 
312 Directors Dr. 
Knoxville TN 37923 
Attention: Michael J. Gunderson 

Survey Points at NASA Plum Brook, Sandusky, Oh 
Selllte Area & Acid Area 1 

Work Performed on February 15, 2012 

Horizontal Datum: NAD'83-0hio State Plane Coordinates North 
Vertical Datum: NAVD'88 

DESCRIPTION NORTHING 
Acid Area 1-8889 622651.5957 
Acid Area 1-8890 622650. 1343 
Acid Area 1-8891 622649.2660 
Sellite Area-8825 623759.8813 
Sellite Area-8826 623736.5342 
Sellite Area-8827 623758.0216 

CONTROL POINTS 
IP in Monumet Box- Ransom & Maintenance 623767.2044 
IP in Monumet Box- Fox & Columbus 621426.6273 

EAST lNG ELEVATIONS 
1918039.4796 638.31 
1918096.7488 638.37 
1918187.2929 638.32 
1916701.3794 636.01 
1916739.2259 636.41 
1916780.4710 636.04 

1914904.0650 635.27 
1925409.3818 652.80 
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ATTACHMENT A-2 
 

SAMPLE COLLECTION LOGS 
  



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumbcr:' PBD? 14111/CCT 
Location Code: AA1-SS17 

Sample Number: PDAA0021 

Sample Name: PDOWll-SS-AAI-SS17-PBAA0021-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sample PW]Jose: IillG 

Sampling Equip: 
QC Partners: 

55 ~ I. .•. J "'-"'-1 ~ 
____ (ERL__ (Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: (, f5 C~~-&yJ. ;J ~ 2 SO 3 '1 

Task: ACID AREA APRIL 2011 

Collection Date: 7-1'3 -_lj____ _ __ 

Collection Time: ~lu!,_.l'--'6._. ______ _ 
Start Depth: _ _..0=-c-_____ _ 

I 

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Control!/-: 
-------

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

Sketch Location: 

ns?r~--------------. 

;J 
1 

Reviewed BY I Date:~~ 1.)4{tl 



ShQ 
Shaw E & I, Inc. 

Location Code: AA1-SS17 

Sample Number: PBAA0022 

Sample Collection Log Page 1 of 1 

141429 - PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: PBoJ 1411 /IC-c{ 
Task: ACID AREA APRIL 2011 

Collection Date: 7~ (]~·~/~( ____ _ 
Sample Name: PBOW11-SS-AA1-SS17-PBAA0022-(0-l)-FD 

Collection Time: ll/. q," 
Sampling Method: HA 

Sample Type: SS Sample 1'1117Jose"· FD 

Sampling Equip: __ S_S_:__,..k--=--=-<k.= .~ Q.......g ~ 
QC Partners: 1 

(TD) ------- (EitL """--""" ___ _ (FD) 

Analytical Suite 

IPCIJJ=6--~ 

Containers 
Fit Frtn Qty Size Units Type 

·o- N ~--='_A-=:o:o~l~~,~-~--~J ~~~:: '-o~o-:~--_CWJ)l 

Start Depth: -~0~--

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPll\fS Values: 
Sacode: 

------

Lot Control#: 
-----

Comments: bPS C~l_ ~ ~ 2..3 o 3 'i 1£... t q 1?-- s-!rd--
---~---~- ---------

Sketch Location: 

Ill ~511-1--------, 



ShQ, Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS17 

Sample Number: PBAA0023 

Manager: 

Sample Name: PBOW11-SS-AA1-SS17-PBAA0023-(0-1) 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 55 
QC Partners: 

Sample Purpose: FS 

~t! ~ ~ ..11,----

(Til) 
"--------- __ (E,.-R),__ _____ _ (IIJl) _ 

Containers 

RFA/COCNumber: _ 'f/11)711/1 TA 
Task: ACID AREA APRIL 2011 

Collection Date: i-_l"J-L,_ ____ _ 

Collection Time: __l_l_l_ 'b . .. ____ _ 

Start Depth: 

End Depth: I ' 

Sample ·Matrix: SOIL 

Sample Team: _/i"'w'"'-'-/ .... ~""------
EilP1MS Values: 

Sacode: Analytical Suite Fit Frtn Qty Size Units Type 
~C~Jc;'o:_ __ ,. ·· •-c J'!=_'-A 1cce_c~3.,=':'- oz~ CW'"c~t-.·~-·~--~---~-cc___ J Lot Control#: 

-----

Comments: 

Sketch Location: 

\ 

Logged BY I Date.(Jfft~j {1_J "7/J 1 I Reviewed BY I Date:~ ~ "ll/i(v 



~ Sliawru 
Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: .ff3_o']J_411A=c~c..~T __ _ 
Location Code: AA1-SS18 

Sample Number: PBAA0024-MS 

Sample Name: PBOW11-SS-AA1-SS18-PBAA0024-MS-(0-1) 

· Sampling Method: HA 

Sample Type: SS Sample Purpose: MS 

Sampling Equip: ss ~ LJ ~1 ...t,..---
QC Partners: 

~D~) _____________ ~~~~~~------------ (FB) 

Containers 
Analytical Suite Fit Fl'tn Qty Size Units Type 

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

- -_::-ol'(c-.-cA :_- t-:~::-~ <'-'~~~~ ~ C~ _--'--:~~ -Qi~~-<;~~!~~~~~:~oc-> -

Comments: 

Sketch Location: 

I 

Task: ACID AREA APRIL 2011 

Collection Date: 7-/'3-// 

Collection Time: I I?. t., 
Start Depth: () 

End Depth: _l_' 

Sample Matrix: SOIL 

Sample Team: .. cw/Te --------

ERPIMS Values: 
Sacode: 

Lot Control#: 

AJ 

1 

I 

Logged BY I Dal~kJI; 1 • IJ• I( Reviewed BY I Dale: ~ ~ ~/1! 11 



ShQ'" Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: f{3 ()_]/fJI /f_t::_c:._._T __ _ 
Location Code: AA1-SS18 

Sample Number: PDAA0024-MSD 

Sample Name: PDOW11-SS-AA1-SS18-PBAA0024-MSD-(O-l 

Sampling Method: HA 

Sample Type: SS Sample PW]Jose: MSD 

Sampling Equip: -~~~S.~_t-.._e._,_/..J-___ ~ __ 11-JZ..,r-_._ __ 
QC Partners: 

(fll'-) ------- (EllL_ (FU) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7-/J·// 

Collection1Yme: IL z (.. 
Start Depth: 0 

End Depth: _j_' 

Sample Matrix: SOIL 

Sample Team: Ew/_T8 
ERPIMS Values: 

Sacode: 

Lot Control#: 

A) 

1 

-~~------



ShQ. Sample Collection Log Page 1 of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumbcr: P/3D?/41JACC_._T __ _ 
Location Code: AA1-SS18 

Sample Number: PBAA0024 

Sample Name: PBOW11-SS-AA1-SS18-PBAA0024-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS Sample Pwpose:REG 

Sampling Equip: S.S ~~ {......J- a..-..1 ....~~,..--- ____ _ 
QC Partners: 

(Til) 
'----- ____ (EN_ (liJl) ___ _ 

Analytical Suite 
~'CIJ.l~ u 

Comments: 

Containers 
Fit Frtn Qty Size Units Type 
N'--A'- ):_, -_.-4_,·-':-~--oz •c(;\Y~C:C.-,,~- __ _ 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7-13-11 
Collection Time: 11 'Z t.. 

Start Depth: 0 

El1d Depth: 
I I 

Sample Matrix: SOIL 

Sample Team: ~w/_.rt> 
ERPIMS Values: 

Sacode: 

Lot Contro/fl: 

tJ 
1 

Logged H Y I Datr;Ji trf 7- I J' I( Reviewed BY I Date: ~ ~{qj,1 



ShQ· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: ffitJ? 1411 A Ct:-T 
Location Code: AA1-SS19 

Sample Number: PBAA0025 

Sample Name: PBOW11-SS-AA1-SS19-PBAA0025-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample Pw]Jose: REG 

Sampling Equip: 
QC Partners: 

(I'll~) __ _ --- (ER) . ·------ (Fll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[tt:nJ~ •. · ~,~c;c~~~l~;1"; h =~~~'-.;~~7c·•.GWJ\l 

Comments: 

Sketch Location: 

j!j SS I"( 

Task: ACID AREA APlUL 2011 

Collection Date: 7· I "3 ·II 

Collection Time: 

Start Depth: 

End Depth: 

/(0 (.. 

o.---1 I 
----

Sample Matrix: SOIL 

Sample Team: £W' /.:I])~---
ERPIMS Values: 

Sacode: 

Lot Contro!H: 



ShQ· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Managcl': 

RFA I coc Number: f()o? }41!1(.t:.cr 
Location Code: AA1-SS20 

Sample Number: PBAA0026 

Sample Name: PBOW11-SS-AA1-SS20-PBAA0026-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sc1111ple Pwpose:REG 

Sampling Equip: _SS /,.........,_ J,._,,J- a....,__1 ~--QC Partners: ---

(Til_) -··· .. ----
(ER) (J'D) ___ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

=-=-~~~ IP<:llt= ;c:C.:>=. ~,x ~A~ 1= .rc;;.:c ='oz:c CIVM •.·.~---- _ - .. _ I 

Sketch Location: 

Task: ACID AREA Al'RIL 2011 

Collection Date: 7- ''"// ___ _ 
Collection Time: //3 3 

Start Depth: 0:.__ ___ _ 

- _1 .. ' End Depth: ----

Sample Matrix: SOIL 

Sample Team: 1£ W /:._,.j'(J,_,.,_ __ _ 

ERPIMS Values: 
Sacode: 

Lot Control#; ___ _ 

Al 
1 

LoggedBY! Dat~ti4 7·1)·11 Reviewed BY I Date: ~~ 1J.t/<{ 



S.,Q· Sample Collection Log Page 1 of l 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Managel': 

RFA I COC Number: PBo 7 14 II Ac,q __ _ 
Location Code: AA1-SS21 

Sample Number: PBAA0027 
Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS21-PBAA0027-(0-1)-REC 

Sampling Method: HA 

Sample 1)pe: SS Sample Purpose: REG 

Sampling Equip: ss ke w a-..,.P-y-
QC Partners: 

fiB.,_) _______ (E,..R,_) _____ _ (Jill) 

Containers 
Analytical Suite Fit Frht Qty Size Units Type 

[t'5nJ; . ::c:-2~~J~~~1~ lc=_c' 4_;~ ·. "' ·· cwMC: .. _ _ __ 

Collection Date: 1-t>-11 
Collection Time: II "f 1..-

Start Depth: f) 
---

End Depth: I I 

Sample Matrix: SOIL 

Sample Team: Ewl::ro 
ERPIMS Values: 

Sacode: 
---

Lot Contro!H: 

Comments:_-=6:_-f>,__S--=C=-=-:1.9-tn-::_:_o,)"..:_..:.;V_..:.t._z,__!._o_s__:_f_IZ... t q 1 i s-3 I 

- .. ---- ... -----------

Sketch Location: 

·--



She' Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: P/3 07J11Uf~t:..-r _ _ 
Location Code: AA1-SS01 

Sample Number: PBAAOOOl 

Sample Name: PBOW11-SS-AA1-SS01-PBAA0001-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: 
QC Partners: 

(ER) (Ffi) 

Containers 
Analytical Suite Flt Frtn Qty Size Units Type 
p.~-~~3: __________ :~-o~--~-~-r·f:_-:-A.-'-_--·T---~:=.::": __ : 4_-~~ '=::oz-~~::_ (\\'_M~--:~ ... -_ .. ____ -:-:-:-_~-=-~-:-__ -::__-<I 

Task: ACID AREA APRIL 2011 

Collection Date: '7 • f ~·II 

Collection Time: 

Start Depth: ().__ ____ _ 

.. l . End Depth: -- -----

Sample Matrix: SOIL 

Sample Team: ~(:Jf}, 
EUPIMS Values: 

Sacode: 

Lot Control#: 

Comments:_5=-~_f.t_ __ {_a c. J._J __ '-"1.-'--'-t}k __ b_P_:S __ IJ_&_2----=-3-=-o_.f_.._8' £ I 1 ( U o J 

Sketch Location: 

5: L< l t_ N'- Jk ,d_. 

s .,._\ts s -h.,.,.~ 

,J 

1 

Reviewed BY I Date: fL ~ <gtJ11 



s.O Sample Collection Log P•gc I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: Peo7/11/ 1/cc; 
Location Code: AA1-SS02 

Sample Number: PBAA0002 

Sample Name: l'BOW11-SS-AA1-SS02-PBAA0002-(0-1)-RE< 

Sampling A1ethod: HA 

Sample J)pe: SS Sample Pwpose: REG 

Sam piing Equip: __,S,_,_S'.=-_.,.,;h,...'-'<-~f,...,-="'~__.0="~1'-'~'-"------
QC }lartncrs: 

(TB) (Ell) L_______ ~-------- (Jill) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

l~f}J_) N,if,~L;>c4~~ 07- CWH __ - --~=---c' I 

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

Task: ACID AREA APRIL 2011 

Collection Date: 7· ("!. •I ( 

Collection Time: 1-2- '-

Start Depth: ~1!?~-------

End Depth: ____,! _______ _ 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS V•lucs: 
Sacode: 

Lot Contrail/-: 
-------

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

Sketch Location: 

r Qss.oz. 

S ~I ft...-,<- Jk ,d_ 

-=. .... w 5 J,.,..~ 

tJ 

1 



ShQ. Sample Collection Log Page 1 of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: _P_8_b"] I"'' I I A C C T __ _ 
Location Code: AA1-SS03 

Sample Number: PBAA0003 

Sample Name: PBOW11-SS-AA1-SS03-PBAA0003-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: ,SS 
QC Partners: 

Sample Pwpose:REG 

/,-t...e- k.-1- ~7 ..JJ.y-' __ 

(Til) --- --- (E.'~)__ ---- (Fil)~----

Containers 
Analytical Suite Fit Frtn Qty Size Units Type w- ···~ cf:--~·~~- =~cw"'AJ-,~--- --~ I 

·~~· 

Sketch Location: 

$".,..( k,..,c ft .. J.. 

<;;:e.. kr. 5dv-~ 

Task: ACID AREA APRIL 2011 

Collection Date: 7·/~ ·If ___ _ 

Collection Time: ~~~ ···---

Start Depth: 0 

I 
, 

End Depth: _ 

Sample Matrix: SOIL 

Sample Team: _ ~ 
ERPIMS Values: 

Sacode: 

Lot Contro/11-: 

--- ---·--·---

tJ 

1 

Logged BY I Dat0ti;(J /-t 1;1'l01 f Reviewed BY I Date:~~ 



s.,O. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: _£fJ_(){ /4 (fit C CT 
Location Code: AA1-SS04 

Sample Number: PBAA0004 

Sample Name: PBOW11-SS-AA1-SS04-PBAA0004-(0-1)-REt 

Sampling Method: HA 

Sample l)pe: SS Sample Purpose: REG 

Sampling Equip: ~S""-<S..L___L.I{yv._'-='-'~L{~-=-~---'""""'""""'-_j+-=-~"------
QC Partners: l 

(IH.,_) _____ _ _ (ER) __ (Fll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

~~~~!---~~~~-~~"-::,--~-'-=~-~' c'c-_ ~c'c-T _;:~-:~~L~--c:c_c.J_~;,:-~~-~~~~ec~--~·~,~' ----~ ~~-~--~0~~: ~~'-~ C\~-~~~¥-~~-:~~: __ -~~ :_'--"::_~:__-~_:__:___~---"'-'=-~-~-----~-~·-c_jj 

Comments: l.,c .. LJ ~ CPS 
' 

Sketch Location: 

!] S.So'f 

LoggedBYI Datrj!~rj 1-\2-11 

Task: ACID AREA APIUL 2011 

Collection Date: _7._-_,1_.3._~_.1.._'( ____ _ 

Collection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Temn_-

to4A 
I!) 

I ' 
-------

SOIL 

c-w/:rB 
ERPIMS Values: 

Sacode: 
-------

Lot Control#: 



~ 
Stiaw~· 

Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS04 

Sample Number: PBAAOOOS 

RFA/ coc Number: ·f_Bt~)7 t41tJ<~cT_.__ __ 
Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS04-PBAA0005-(0-1)-FD 

Sampling Method: HA 

Sample 'J)JJe: SS Sample PW]JOse: FD 

Sampling Equip: S S fr... <- 4 4-
QC Partners: 

(rH) _ (ER) ··--- __ (J!D) ___ ---

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
II~CnJ~ ~, ~~ .. ~:N~ ~t\.::_-"-,-1_-- -_- ~, ~~~'-- __ :o_z -;~'~)\_':=~~-.~-;~~,~;-~:--:~~~~-~~_>.::_~:: · ::~-:_ :~-~J 

Comments: c;;J»-

Sketch Location: 

<; ... JP..,.... lle..J I? S'S0'1 

~ .. ks, SJz.-'"~ 

Collection Date: 7-1_1~-1~1 __ __ _ 

Collection Time: /C' 1c_"1!__ __ __ _ 
Start Depth: ___.D-__ 

End Depth: 
I , 

Sample Matrix: SOIL 

Sample Team: . . tEw/:rf) ___ _ 
ERPIMS Values: 

Sacode: 

Lot Control#: 

Logged BY I DatC~A'b(J 1-'17- lf Reviewed BY I Date: }t ~l 7/'t[~ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS04 

Sample Number: PBAA0006 

Manager: 

Sample Name: PBOW11-SS-AA1-SS04-PBAA0006-(0-1) 

Sampling Metlwd: HA 

Sample Type: SS Sample PW]Jose: FS 

Sampling Equip: 
QC Partners: 

(Til) 
'----- --~~- (E:o_:R,_) ____ _ (Fll) 

Containers 
Analytical Suite Flt Frtn Qty Size Units Type 

)c:: }l-=_~ll::-:?~-~-~~-cc~-~~-~ :c:N.:-_::-_~~~~ ~~--J. ;~ ~-~- __ .;- __ :--=--- ::·- ot -_- ,- _OVM _ 
'-=-~~~~~~= 

Sketch Location: 

r 
'S .... t P.,.. ,.. iO flr~ .d. 

<S...h.s 5'~~ 

RFA/COCNumbcr: PC$o:z t4117A 
Task: ACID AREA APRIL 2011 

Collection Date: .7·/.."J,._•_,I.LZ ____ _ 
Collection Time: _ _L~_ •t1 _____ _ 

Start Depth: 0 
f 

End Depth: 

Sample Matrix: SOIL 

Sample Team: /£W /-:f13 
ERP1MS Values: 

Sacode: 
------

Lot Control#: 
---

Reviewed BY I IJale: ~ &Jtwij 



She. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: PT> O?l"l J JAa_/ __ _ 
Location Code: AAl-SSOS 

Sample Number: PBAA0007 

Sample Name: PBOW11-SS-AA1-SS05-PBAA0007-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample P1117Jose: REG 

Sampling Equip: 
QC l'artners: 

5S ~. k.f- o-...1~-
fl'H_) - ---~ ~~- (l:R) ___ --- (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
r~G'nj~: , ___ --- -J<L A ~-:=_} -co - ·: :.-;_- _' --- -=-~¥>-,_~)~f~-~ ~-~~ ~--~-=~;~ ;~-o_~---:~~~~~:~:3i--~:l 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: -z...J3--I~'j ___ __ _ 

Collection Time: loS"> __ _ 

Start Depth: ~-'0"-----

End Depth: -~'--
Sample Matrix: SOIL 

Sample Team: L,_..;_/TTJ ~ ~~--
ERPIMS Values: 

Sacode: 

Lot Control#: 

tJ 

1 

Reviewed BY~ Date: ~ ~ <t/4u 



ShQ .. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS06 
RFA I coc Number: PlJol141lA-j_"'cc:=-T_.__ __ 

Task: ACID AREA APRIL 2011 
Sample Number: PBAA0008 

Sample Name: l'B0Wll-SS-AA1-SS06-PBAA0008-(0-1)-REt 

Sampling Method: HA 

Sample Type: SS Sample PW]Jose:REG 

Sampling Equip: SS 
QC Pnrtncrs: 

~ckt tAA..j~ 
(TD) _ _ _ __ (ER)_ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[P:~nJ N-A:cl c:4 ___ - oz cwM -'""'·"'-'~-~'~=-= ] 

Sketch Location: 

r 
<:;; ..... ! P. f\c...L 

<; .... les . 5~ 

Q 
\_ ~so I; 

f 

Collection Date: 1-14-/f 
Collection Time: 0 'I s-c 

Start Depth: 0 ____ _ 

-
_,_'_ End Depth: -----

Sample Matrix: SOIL 

Sample Team: t::W/:JTJ=----
ERPJMS Values: 

Sacode: 

Lot Control#: ----

tJ 
1 

Reviewed BY I Date: J4 ~ 'd/qjiJ 



~ Sliawn• Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS07 

Sample Number: PBAA0009 

Manager: 

RFA/COCNumber: P8o7t11! Acc:r~--
Task: ACID AREA APRIL 2011 

Co/lee/ion Date: J: 11-- II 
Sample Name: PBOW11-SS-AA1-SS07-PBAA0009-(0-1)-RE< 

Sampling Me/hod: HA 
Collection Time: 

Star/ Depth: 

tJ "14 'Z-

0 
Sample Type: 

Sampling Equip: 
QC P11rtncrs: 

SS Sample Purpose: REG 

Ss (...,.. c kJ ~-~=JV __ 

End Depth: I ' 

Sample Matrix: SOIL 

(Ill~)~- ---- (ER"-) __ _ (J!Il2 Sample Team: E:w /-:re ___ _ 
Containers ERPIMS Values: 

Analytical Suite Fit Frtn Qty Size Units Type 

I:PCDJ _ _ --eN: cA-'X:'. · Ac. _c •• oz:-c.-CWc-c'·~~~:--==-=--=--==---a 
Sacode: 

Lot Control#: 

Comments: 

Sketch Location: 

N 

1 

Reviewed BY I Date: ~~~ '8/f/if 



Sh~· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumbcr: _ Pfio7111/ Acc--r __ _ 
Location Code: AA1-SS08 

Sample Number: PBAAOOlO 

Sample Name: PBOW11-SS-AA1-SS08-PBAA0010-(0-l)-REt 

Sampling Method: HA 

Sample l)pe: SS Sample Purpose: REG 

Sampling Equip: 
QC Parlner.s: 

£ s b.-.o k~ ~1..a.-- -----
(IH) ---- (ER) _____ _ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

ll'C!li C - - -.·- ~ - N' A' -,1 c_ ~4 __ -._ : oz CW~l ~ 

Comments: 

Sketch Location: 

<;"'- \ ~.C- fl_.,_ '.J_ 

S:,J.u ~ .... a-<-

0 ss.or 

--- - ----- I 

Task: ACID AREA APRIL 2011 

Collection Date: _7_-:_.1._4._~_./._.l ___ _ 
Collection Time: _ ()_."1'-'~'---'""S.__ ___ _ 

Start Depth: 

End Depth: 
I , 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

---

Lot Control#: 

Reviewed BY I Date: ~ ~ :uMJ/ 



ShQ. Sample Collection Log Poge 1 of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS09 

Sample Number: PBAAOOll 

RFA/COCNumber: fl'$t17 14 II Acc.=-<-r __ 
Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS09-PBAA0011-(0-1)-RE( 

Smnpling Method: HA 

Sample Type: SS 

Sampling Equip: 'SS 
QC Partners: 

Sample Purpose: REG 

. ~,_LJ au.-'j ~_.______ __ _ 

(IR)__ ______ (ER."-) ____ _ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
!iiG~~~-~:_ --- c-_,- -~~=:~-N~----A- _: 1--~- -4~_;-~,__-;~-:-~~7~---;~, Cw~{-- - -~-~--~--~~-~-~-=-:~~-~J 

Sketch Location: 

a 
ss o"f 

\. 

Collection Date: . _'7- f 4~ If 

Collection Time: Cl:_'1._1.::__r_'5 __ _ 

Start Depth: 0 

End Deptll.· 

Sample Matrix: 

Sample Team: 

( 

SOIL 

1Ew(.;:r13 
ERPIMS Values: 

Sacode: 

lot Contro/fl: 

LoggedHY/ Dot0~~ 7-lf-1/ Reviewed BY I Date: ~~ 



s.,O. Sample Collection Log Pngc I of I 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS09 

Sample Number: PBAA0011-MS 

Manager: 

RFA I COC Number: Pf3o71411 A CCT 

Task: ACID AREA APRIL 2011 

Collection Date: 7_-: 1_-tl_-li . 
Sample Name: PBOW11-SS-AA1-SS09-PBAA0011-MS-(0-1) 

Sampling Method: HA 
Collection Time: . _(2 "1 'Z 3 

Start Depth: 
Sample Type: SS Sample Pwpose:MS 

Sampling Equip: S .S: b /.... £ ........._.:; ..P,--::: 
QC 11Htncrs: I 

(rD_) ------

Analytical Suite 

!rem 

(ER) (FD) 

Containers 
Fit Frtn Qty Size Units Type 

,_~:K --,(~ :_t - ~~r-' ----:-~:-oz-=:-:,-<;w~(;::_~;~ ---------

Sketch Location: 

Logged BY IDa?~ -t(J {"'/q~t( 

End Depth: 

Sample Matrix: SOIL 

Sample Team: _...£ ... w"'+)~cm'-""'------
ERPIMS Values: 

Sacode: 
-------

Lot Contro/IJ: 
-------

Reviewed BY I Date: ~~ ~h/u 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: P'f3tJ7 1411 A CCI 
Location Code: AA1-SS09 

Sample Number: PBAAOOll-MSD 

Sample Name: PBOW11-SS-AA1-SS09-PBAA0011-MSD-(O-l 

Sampling Method: HA 

Sample Tjpe: SS Sample Purpose: MSD 

Sampling Equip: ~S"~S~~&.,.._=="~(u__=~f.--~av..,._==J'i'~..ac=~-----
QC Partners: / 

(Til'-) _______ (E"'R),__ _____ _ (FU) 

Analytical Suite 

IPcllJ'_"- -·--

Containers 
Fit Frtn Qty Size Units Type 

__ -,-N-:~---A>~--~~~ _ -~-- ~ __ o;:':~-~~"VAt 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7- / "!· II 

Collection Time: _ 0 'I"L ~ 
Start Depth: () 

End Depth: I ' 

Sample A1atrix: SOIL 

Sample Team: ___,.~,_,w=-<J_,."J/3'-=-----
ERPIMS Values: 

N 
1 

Sacode: 
-------

Lot Contro/H: 
-------

,£ 1 1 t 7- or:;-

Reviewed BY I Date: 



ShQ., Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRKi 

Location Code: AAI-SSIO 

Sample Number: PBAAOOI2 

Manager: 

RFA f coc Number: rl3 t>7( 41/ A cc:r 
Task: ACID AREA APRIL 2011 

Collection Date: 1-11-11 
Sample Name: PBOW11-SS-AAI-SSIO-PBAA0012-(0-l)-RE( 

Collection Time: /10 6. 
Sampling Method: HA Start Depth: (} _____ _ 

Sample T)qJe: SS Sample Pwpose: REG End Depth: __ / ' ______ _ 
Sampling Equip: 

QC Partners: 
ffi_k~:l- Ov-1~--- Sample Matrix: SOIL 

(TH) 
'--------

Analytical Suite 
~cnJ~_--

(Elt) (FB) 

Containers 
Fit Frtn Qty Size Units Type 
N_~-:-A~<~---J :::>~:-;-4-: _:~-.:,Oi:-=-~-~VJ\1 

Comments: GofS Co-o-.- J. 

Sketch Location: 

~L-~-· A-_._s _· s_. ____.l 

Logged BY I Da0~ ~ 1-d- t/ 

Sample Team: et<i/:::[<_...8:___ ___ _ 
ERPIMS Values: 

Sacode: 

Lot Control#: 
-----

€. 1'111-17-1 

Reviewed BY I Date:~~ -cfq/n 



shc!l Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: f>f3o71411 Accr 
Location Code: AAl-SSll 

Sample Number: PBAA0013 

Sample Name: PBOW11-SS-AA1-SS11-l'BAA0013-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: S -S 
Sample Pwpose: REG 

QC Partners: 
~~±-~,~--

(TD) (ER) 
~---~ ------· (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
lt~Ji~~f~~-~E_'--- -~- ~>-~---_ A"-_:_-~·r- - -4 -~_:_, ~~:o-oz---_-c-cwM-~ii __ 

Sketch Location: 

ls:.~.s.5~ 

lJS II 

B \ J~ ~c1 

0 I J 

Task: ACID AREA APRlL 2011 

Collection Date: 7-14·// 
Collection Time: _jj_']._') ___ _ 

Start Depth: 
I 

End Depth: 

Sample Matrix: SOIL 

Sample Team: I£W /::r7J 
-=~~~-----------

ERPIMS Values: 
Sacode: 

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

Lot Control#: 
------------

t>J 

1 

T.oggedBYI Datrjl~ 1-lt-11 Reviewed HY I Date: ~¥ '1/;/11 



Sho. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS12 

Sample Number: PDAA0016 

Manager: 

Sample Name: PDOW11-SS-AA1-SS12-PBAA0016-(0-1) 

Sampling Method: HA 

Sample Type: SS Sample Purpose: FS 

Sampling Equip: 
QC l'Hrtncrs: 

.... ss (,__.,_ k~ ~.&--' 
__________ <E=m~-- (FD) 

Containers 
Analytical Suite Fit Frh~Qty Size Units Type 

l_r,c~~-_::_~:::' ~~?- ~ -~~~=:"c:~,!'l_;~)~- -,"::-L:--- ---4 :_- -=~--_oz-c ~-CWM-

RFA/COCNumber: P8o7111/ -r A 
Task: ACID AREA Al'RIL 2011 

Collection Date: 7- I "1,_-_.(L_f ____ _ 

Collection Time: _/_/_( S:. 
Start Depth: 0 

End Depth: I I 

Sample Matrix: SOIL 

Sample Team: liW /4" 13 
ERP1MS Values: 

Sacode: 
---------

/.ot Control#: 
--

Comments: c:; .P=-.5--=C=-="c::.6_._, .... J_._. _ _:_f.J __ '- 2- 2- _3-_&-_3_---=e=--....:.( 'f r t:__3_o=3 ___ _ 

Sketch Location: 

,,..... 

[ S:A :s.S . 
1 » 

1 
I' 

l 
J:1 SSI Z-

~\J~ ~of!; 
/ 

D ( 1 

\. 

Reviewed BY I Date: ~ ~ o/1/11 



Sh~~ Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS12 

Sample Number: PBAA0014 

RFA I COC Number: P8 tJ71 1f1Acc._T_.__ __ 

Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS12-PBAA0014-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: S S 
Sample PW]JOse: REG 

(....._ e ~ .• J 0....... 1 .A--

(TD) _____ (ER) _____ _ (FD) ___ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
~~-C-~_3:- ·_ ---'-'~-~N : A:_~_ -_-1 -:~---~~-~~_-_: __ ---- ----oi'---~~-C\Yht;;.: 

Comments: G 6' s c.--..- ,P 

Sketch Location: 

-[
g_()..g,S. J ,_ ___ _ 

f 

[ 

Col/ ection Date: _.7._--'1_4._·-'1"--1 ___ _ 

Collection Time: __._,/ 1.,_1-"-:r _____ _ ,, 
Start Depth: v 

-j__' -End Depth: 

Sample Matrix: SOIL 

Sample Team: c:w/711 
ERPIMS Values: 

Sacode: 

Lot Control#: 



6 SliawTh· Sample Collection Log Pnge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS12 

Sample Number: l'BAAOOlS 

Manager: 

RFA/COCNumber: Pf3t:>7141f/ICcJ= 
Task: ACID AREA APRIL 2011 

Collection Date: 7-_j_.if._._~._./!,__ ____ _ 
Sample Name: l'BOW11-SS-AA1-SS12-PBAA0015-(0-1)-FD 

Collection Time: /[{_.,) _____ _ 
Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

(TB}~~------ (E=R),__ __ _ 

Containers 

Sample PUIJJOse: FD 

(FB) 

Analytical Suite _ ~ ~-Fit Frtn Qty Size Units Type 
[~sn~:- _ __ ~~:::'~~~--~::=:~-~~~~,~~--~ -E-:o:-~-:: - 4- <--- -~iiZ>;-_0\;~_~----~_::::~=-:'-:~~ 

Start Depth: 0 

End Depth: 

Sample Matrix: SOIL 

Sample Team: c:w/(Jf$ 
ERPIMS Values: 

Sacode: 
------

Lot Control#: 
--

Comments: ~ P S C~ j rJJ (, ? 2 .}- s-- 3 
------

Sketch Location: 

1 5'.4.~·~· J 

( 

Reviewed BY I Date:~~ 'b[i/H 



She'" Sample Collection Log Page 1 of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS13 

Sample Number: PBAA0017 

RFA f coc Number: P&~Jl1ll/l._c."-cr---'----
Task: ACID AREA APRIL 2011 

Collection Date: 7- I"''- I/ 
Sample Name: PBOW11-SS-AA1-SS13-PBAA0017-(0-1)-REI 

Col/ eel ion 1/me: ----"/1,_.>.-__4,__ ____ _ 
Sampling Method: HA Start Depth: 0 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: --'5'--S--'~-"''-~ ()A..--,51-~--'-------
QC Partners: T 

' End Depth: I _ ------
Sample Matrix: SOIL 

(I'H,_) _______ (ER) (I1IIL_ __ _ Sample Team: IFW j .;rlJ ____ _ 
Containers ERPIMS Values: 

Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

[J.cnJ c c -~~~-•N .Ac~l••- --4- · _ _::_i-lriccwM=-.-c~~=~.~---.•--__,,•_[ Lot Control#; 

Comments: G. P::, ~ J.. p.j tf> Z Z 8t 5' 

Sketch Location: 

LoggedBY/ DaC.'J.-A~dl-lt--11 ReviewedHYI Datec ~~~14/i 



ShQ· Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Mmtager: 

RFA I coc Number: f f3cn 14/J A c_c_.{ __ _ 
Location Code: AA1-SS14 

Sample Number: PBAA0018 

Sample Name: l'BOW11-SS-AA1-SS14-PBAA0018-(0-l)-RE( 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: 
QC l1artncrs: 

s.s. be I"'- t o.-.-..1 ~---
(Til) 

'----- ___ (ER) ______ _ (FD) 

Analytical Suite 

[~_f~~-t~~;: "- __ __ :--~~~-;-; :,~4-_cc_-~-J --~--~:=-·4 __ :~-~-~:~~'~z-, -cwM 

Comments: ~f'S C--r~ ;J &, 2? 'foj 
----

--------

Sketch Location: 

t S'A- ss ) 

~I J..J ~0[) 

0 ~ SS/~ r J 

Task: ACID AREA APRlL 2011 

Collection Date: _ I -14· I I 
Collection Time: !/,_~.._$"..___ __ 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

D 
I , 

SOIL 

tr:vJ b (!, __ _ 

ERPIMS Values: 
Sacode: 

Lot Control#: 

L I q r 7 3'-f f 

,t/ 

1 

Reviewed BY I Date: ~~~~~Ill 



s.,O .. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: P f!>o714111/J::~7 
Location Code: AA1-SS15 

Sample Number: PBAA0019 

Sample Name: PBOW11-SS-AA1-SS15-PBAA0019-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: __ -;;s. n~<- (.._.__ ~ Ol.-<-<7~ 
QC l)nrtners: T 

(TD,_) ____ _ _____ (E~R~) __________ __ 

Comments: (, P S C-e>o,... d 
-------------------

Sketch Location: 

~=============== 

I iS\J) $'68' ] -
( J 

El / 
\.. S!.IS '-' 

LoggedBY/ Dat?fz!J /-/~"""1[ 

Task: ACID AREA APRIL 2011 

Collection Date: 7-14-11 

Collection Time: /!Jo 
Start Depth: D 

I 

End Depth: I 

Sample Matrix: SOIL 

Sample Team: 6/tl(.;d$ 

ERPIMS Values: 
Sacode: 

-------

Lot Control#: 

;J 

1 



S.Q· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS16 

Sample Number: PBAA0020 

RFA I COC Number: P /3 07/41/flc cy __ 
Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS16-l'BAA0020-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: SS 
Sample Purpose: REG 

(,...._._~ a,....-1 ~ 
QC Partners: 

(fD,_) -- ------- ~~R~) ____ __ 

Containers 
Analytical Suite li'lt FrtnQty Size Units Type~~----~ 
lrcnL~c - ~:iN Ac b- 4 "', CWM c, ~ __ ~ '-~] 

Comments: 

Sketch Location: 

Col/ eel ion Date: 7-:_.1._4'-·_1'-'1 ________ __ 

Collection Time: _ tJ~9-"0-"0~----
Start Depth: 0 ,. 
End Depth: 

Sample Matrix: SOIL 

Sample Team: EIV /-:::J13 
ERPIMS Values: 

Sacode: 
-------

Lot Conlrolll: 
---

!i I q ( '1-S~/.. 
-------------

;J 

1 

ReviewedBY/ Date: ~~~}00 



S.,Q· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Mana gel': 

Location Code: AA1-SS22 
RFA I COC Number: PB o714/ffl-"'c.=c1_.___ 

Task: ACID AREA APIUL 2011 
Sample Number: PBAA0028-MS 

Sample Name: PBOW11-SS-AA1-SS22-PBAA0028-MS-(0-1) -

Sampling Method: HA 

Sample Type: SS Sample Pwpose: MS 

Sampling Equip: '3 5 
QC PHrtncrs: 

~ u ..__~ -"-v- ····-

~D~) __________ _ (ER) ____________ _ (I'•Il) ________ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
[J'W;::-f, ~-c=N~k;i ~=,X_. ·oc=_~ •• =;.c==C.='c".cf.hr~L~--=,_::-•.• ~=-- -:c~l 

Comments: 

Sl;:etch Location: 

Collection Date: 1-14- (/ 

Collection Time: {) S "''0 

Start Depth: _f) 

End Depth: -
_,_' __ _ 

Sample Matrix: SOIL 

Sample Team: €W /::TT!>"-----------
ERPlMS VHiues: 

Sacode: 

Lot Control#: 

rJ 

1 

Logged BY I DatCjltf(J 7-/1~1 ( Reviewed BY I Date: ~ ~ <tM~ 



~ Sliawm Sample Collection Log Pago 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: ff>t:>71"1111/CCT 
Location Code: AA1-SS22 

Sample Number: PBAA0028-MSD 

Sample Name: PBOW11-SS-AA1-SS22-l>BAA0028-MSD-(O-J 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: MSD 

Sampling Equip: __ S=--..3--~--~-~ ~ -">--
QC PHrtncrs: 

(rB,_) ------ (ER) (FD) 

Containers 
Analytical Suite Fit Frtu Qty Size Units Type 

lfC:~j- -- :-:-N;~c~ ~;~~OL ~~ ~=~~-: 4-:,, , ~~~ ~2jJ~lY ~!_o;-~~~:::--" -~-=':-=-- - -<~ ,~~-= ~~'-~:j 
~~~~--"----"=" 

Comments: 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: ]-l-1-ll 
Collection Time: Oil4o 

Start Depth: _t) 

End Depth: 
I, 

Sample Matrix: SOIL 

Sample Team: (.;: w [..;71~ 
ERPII\1S Values: 

Sacode: 

Lot Control#: 

A) 

1 

---

LoggedBYI Da~~6(1 7-t'f-1( Rev;ewed BY I /Jate: 1~ 4'1/< 1 



ShQ· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: _f_12D7 1111 Accr 
Location Code: AA1-SS22 

Sample Number: l'BAA0029 

Sample Name: PBOW11-SS-AA1-SS22-PBAA0029-(0-1)-FD 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: SS 
QC Partners: 

(Tll~) ______ (ER) 

Sample Purpose: FD 

{,..,._ck .f.- ~'j-=..,z,.----=----
(Fll) 

Containers 
Analytical Suite 
lrcnL [,- .. - . . . 

Fit Frtn Qty Size Units Type 
-~N~2_'-A_-~~ 1--=- _ 4 __ -c:-:=-- co oz---:::=-c\VM 

Task: ACID AREA APRIL 2011 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

7-14·1{ 

o84o 
0 

t' 

SOIL 

ew /.::1"8 
ERPIMS Values: 

Sacode: 
---

Lot Control#; 
------

Comments:_-=C p5 C -,af_ J..h 2-Z.... q ·:p___ 1Z_ 11 r ?--- ? 3_o ____ _ 

Sketch Location: 

[ogged BY I !Jat~ P(f I -11-lf Jl"';ewed BY I !Jate.- '3£-~ •lt/u 



Sh~· Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS22 

Sample Number: PBAA0030 

Manager: 

Sample Name: PBOW11-SS-AA1-SS22-PBAA0030-(0-1) 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: S S 
QC Partners: 

(TD) (ER) 

Sample Pwpose: FS 

bef._..__~_ a.-_16= 

(FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

RFA I COC Number: J'-~ol_/_,"l_._/._1 T-'--'--A'-------
Task: ACID AREA APRIL 2011 

Collection Date: 7- /-4" I/ __ _ 

Collection Time: 0 81 () 
Start Depth: -"'"0:__ _____ _ 

End Depth: 

Sample Matrix: SOIL 

Sample Team: _ f!i:IAj_/srrJ"--"-'------
ERPIMS Values: 

Sacode: 

i:J;~il~~~~~-~t;~~~;~~<:c~i:: N-::~A_:~~(~o~~~~~~7_::=;~~~~~~~~~~:~:;~~~ -- ~-~~-=-=-~----=~~~-= :-~-~J Lot Control#: ______ _ 

Comments: 

Sketch Location: 

LoggedBYI Datr'j~6;jt-lf-// 

£ r 1 , 1--- s--_so 

,J 

1 

Reviewed BY I Date: }t~ '8}1{11 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Managcl': 

RFA/COCNumber: P'e:-ol/411 Accr 
Location Code: AA1-SS22 

Sample Number: PBAA0028 

Sample Name: PBOW11-SS-AA1-SS22-PBAA0028-(0-l)-RE( 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: ~ ka L.J ~ ,.a.,..--
QC Pnrtncrs: 

rrn~) ----~ ........ (ER) _____ _ (Fll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

---------
---- • u I 

Comments: 

Sketch Location: 

Task: ACID AREA AI>IUL 2011 

Collection Dale: _.7_-_,_/_,4_-_._1/'-------~ 

Call eel ion 1/me: __,.()._,~"-4--'-'D"'-----~ 
Start Depth: {) 

I 
End Depth: 

Sample Matrix: SOIL 

Sample Team: _.€!""' w=---/_,.:JI)--=-----
ERPIMS Values: 

Sacode: 

Lot Contro/H: 

AI 
1 

~ ss 2..2-

-------

------

/,ogged BY I Dote~ frj 1•1{-1/ Reviewed HY I Dote: ~ ikAA >1/J< 



ShQ, Sample Collection Log )'age 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA 1 coc Number: _l_f3_o} L4111[ccr 
Location Code: AA1-SS23 

Sample Number: PBAA0031 

Sample Name: PBOW11-SS-AA1-SS23-PBAA0031-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: S.S ~ W ~4 ~ 
QC]•artners: -~-~~~ 1 

(fD) _______ (ER) _______ __ (Jill) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
!rc]J.}-- -~- .cc~~~"'N :A~:~1 -_cc4 --.cot ~~ ;c · ····-----=--

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7~ { 4-11 

Collection Time: I 0 "'0 
Start Depth: t9 
End Depth: I ' 

------

Sample Matrix: SOIL 

Sample Team: l£~t,../~~"<~'if71~-----
ERPJMS Values: 

Sacode: 
--------

Lot Control#: 
-----------

f1;J 55 2 3 

LoggedBYI Dak)/i(;;:{ {~/tf-!l Reviewed BY I Date: }l ~ ~Jqftc 



Sh~- Sample Collection Log Page 1 of 1 

shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/ COC Number: P/3114 t2Q3 'Lt}cc_-r_ 
------- - ----- --

Location Code: AA1-SS24 

Sample Number: PBAA0032 

Sample Name: PBOW11-SS-AA1-SS24-PBAA0032-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: SS Gv...c. JA. -\- ,;x....._f~ 
QC Partners: ---""""-'=-----"""""""''--"'=-'--__-=+"'----

(TB_) -··· ------~~.11~) _____ ___ (FB) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

~~_c-~_j_-=-~=~ :~~~-:~-: ~~--~---:_ ~-~N~>A~:-'~l~~~,T:'~4 ::~~=-~~~:~~:-:_c~~~-~-~-~ ____ -~- ~~- -__ :~~-:~~=-~- ;:~-] 

Comments: 

Task: ACID AREA APRIL 2011 

Co!lection Date: _/_.__-,_11_._-..__/ ,_{ ____ _ 

Co!lection Time: -~1~0~1~:5'"" ____ _ 

Star/ Depth: -~D=----------

End Depth: 

Sample Matrix: SOIL 

Sample Team: £":1/'T/3 _ 
ERPIMS Values: 

Sacode: 

Lot Control#: 
--------

. -- -----------------------

Sketch Location: 

_____ ) ( ______ 1_ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: f~~7l111 f/CC/ .... _ 
Location Code: AA1-SS25 

Sample Number: PBAA0033 

Sample Name: PBOW11-SS-AA1-SS25-PBAA0033-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sample PW]Jose: REG 

Sampling Equip: _S_S._'-~=c<ot:..ck~.-.t--=~.::__c+.JL,.--'-"'----
Qc l}11rtncrs: 

(J'JJ.,_) ------- (E~L (~IlL ..... 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

IPCBJ ··.··:•c:·'· ·_··cN..'"A':,c:L~c:~~~< ;.c.'oz.c::cw~C~~~·=~· .... _ .. ~:=:-= · ·1 :. 

Comments: ~ f.S c.,....._.. J_ .0 ~ 2 2 13 3 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Call ection Date: _7.:_'__,_1 4-'---"'II.__ ___ _ 
Collection Time: ~1,_...0_.5""--":S _____ _ 

Start Depth: ___,0 __ 

' End Depth· _/_. __ .. 

Sample Matrix: SOIL 

Sample Team: _j[td/qJJ__ ___ ... 
ERPIMS Values: 

Sacode: 
----

Lot Control#: 

LoggedBYI Datrjt611-ttf-f( Reviewed BY I Date: ¥-~ -tMI 



She- Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: P/3 b 7 { 4f/ i{c cT_ __ 
Location Code: AA1-SS48 

Sample Number: PBAA0060 

Sample Name: PBOW11-SS-AA1-SS48-PBAA0060-(0-l)-REt 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: SS 
QC Partners: 

(TU~) ---~ ~ ~~~-- (E.'~It.,_) -~-

Containers 

Sample Pwpose: REG 

(JIU) 

Analytical Suite Fit Frtn Qty Size Units Type 
~~ll,i~~~~i- _- ~i~:;--c_I:::~_-'J:::-:--'~-- ._ : .. _ :~o~~;-~?J~';~~C\~1-~J-
='--~~c-=-~~~~~~ ~~~~~ 

'~~~·~~~] .=.:~---=---.o_c -~::_ ___ - --~ 

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

Comments: &:, PS ~ J ;0 ~ 2 '2 1 C. C. __ =--c_ 

Sketch Location: 

·I J 

Task: ACID AREA APRIL 2011 

Co11ection Date: 7'-----'-14-'----~1/,__ ___ _ 

Co1!ection Time: ~~~1_4~7~-----
Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

D 
I I 

SOIL 

cwl:re 
ERPIMS Values: 

Sacode: 

Lot Control/!-: 

Logged BY I Daie~fkj1-11-1 ( Reviewed BY I Dale: ~ ~ ll/t[u 



ShQ· Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS39 

Sample Number: PBAA0049 

Manager: 

Sample Name: PBOW11-SS-AA1-SS39-PBAA0049-(0-1) 

Sampling Method: HA 

Sample Type: SS Sample Purpose: FS 

Sampling Equip: _.,5=s=----!-=._""-=f.., J a....._c ............-. 
QC Partners: I 

(TD) ______ , .. (EROL) ____ _ (~'ll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
[rclli~cc-- :_C ~- .• · ~rc;,A_, 1·· ~ 4 co_~.:~oz- ,_CWl\1,-
r:-.-=,_.:-o_ -_ -- , - - -

RFA I COC Number: . 

Task: ACID AREA APRIL 2011 

Co11ection Date: 7/ 2../ / 14 

Co11ection Time: 

Start Depth: 

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Control#: 
---

Comments: t,fs ~j N t,z z,. 7_1_1 __ !£_1_91 1 7-Y/ 

Sketch Location: 

LoggedBYI Date:~#·21·/f 

;..J 

1 

Reviewed BY I Date: ~~ fl}tlrjH 



il Sliawn• 
Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: ;0 /3 lJ 7- 2. 2/1 4«-;--
Location Code: AA1-SS47 

Sample Number: PBAA0059 

Sample Name: PBOW11-SS-AA1-SS47-PBAA0059-(0-l) 

Sampling Method: HA 

Sample 1)>pe: SS Sample Plii]JOse: FS 

Sampling Equip: 
QC Partners: 

(Tll) 

---=s:=-s ~x.c kl a,... f-A/ 

(Ell) (FD) ~ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

I!'CJ!.l "~=~~c=m'-=, N~A' d -,A ccoz :q_.V,\~~~. ~~~--~~-~ ~ 

Comments: {;{?...5 {k,__J /J It, 2 2-? ~ ':j-
-·~~----

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7 r 2 1-_lt,__ __ 

Collection Time: I tP 'S ~ ___ _ 

Start Depth: .,..0'-------

End Depth: ~~ 1 • 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

---

Lot Control#: 

Logged BY I Date: ? ~/;~21~ 1 J Reviewed BY I Date: ~~ ~~q~H 



ShQ. Sample Collection Log Pnge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: f/3 6122.111/Cc-T 
Location Code: AA1-SS46 

Sample Number: PBAA0056 

Sample Name: PBOW11-SS-AA1-SS46-PBAA0056-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: SS &uc k rf tCIMtf .t2 ~ .... -----='--"-'--=------c,f--=-=------
QC Partners: 

(TD) ______ (Ell)_ ____ _ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[P.CIJJ - -- .:._ --~=cti.A '1 <X,_ c oi CWhlC u . ·- ::~u -

Comments: 

Sketch Location: 

,-

Task: 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

ACID AREA APRIL 2011 

'1- 21- II 

l'lzs-

, I 

SOIL 

~&@<? 
ERPIMS Vnlues: 

Sacode: 
-----~ 

Lot Control#: 

AI 

1 

],ogged BY I /Jate:)fjd/J.· Zf-11 Reviewed BY I Date: ~q ~ 9}qfu 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: ?8 {J t 2. 2-/1 ;C}_t:C _,--
Location Code: AA1-SS45 

Sample Number: PBAAOOSS 

Sample Name: PBOW11-SS-AA1-SS45-l'BAAOOSS-(0-1)-REt 

Sampling Method: HA 

Sample TnJe: SS Sample P1111Jose: REG 

Sampling Equip: 
QC Partners: 

$.5 (.,..,._c ~.j -~--Y""'""~"---
(Tll) 

'----- ____ (E~·n~) _____ ___ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[P.<:'Jl~'c -~~ , 0 N_c-'A) f ;:C' ~C~c,;o_-ccz~=~·-cc:C\-v'--'·~'---1.-cc_ ~-~-----~~-~--~-~ __ ~ __ =_= ___ c=oJJ 

Comments: 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 7 -21- 1/ 

Collection Time: l _ _.Y_1_....2--=----
Start Depth: 0 ' 

End Depth: I f 

Sample Matrix: SOIL 

Sample Team: ---J .f3 / /[)6 __ _ 
ERPIMS Values: 

Sacode: 

Lot Control#: 

J 
1 

----

Logged BY I Date.1tl~. 2/, 1/ 
;:J 

Reviewed BY I Date: dt ~ ~f~/ 1 r 



She. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS44 

Sample Number: PBAA0054 

Manager: 

RFA I COC Number: f8 0 :f 2- Z I( 4t:.e .,
Task: ACID AREA APRIL 2011 

Co/feetion Date: 7 - 21 - I I 
Sample Name: PBOW11-SS-AA1-SS44-PBAA0054-(0-1)-RE< 

Co/fee/ion Time: 
Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

(TB) .,___ __ _ 

Sample P1117Jose: IlliG 

ss (,..,._c ~ ~ ~'!¥ 
(FII) ------

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
f~:G-~!=-;-~~~-= : <~L~~~,~~~f.(~~A__: ___ ~~- -r:~' -'::~l:_-~:~--,o~Q:t~~':- CWM~c~ -- ~--~---~ ::_:, --:-:·~--t_~----~:~_~,::~ 

Start Depth: ()' 

End Depth: / ' 

Sample Matrix: 

Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Control#: 
-------

Comments: bfS ~J ;V {, 2 2 $--'(,}' .. £ /'7/ 8-s-/o 

Sketch Location: 

J 

1 

Reviewed BY I Date: ~~ 



ShQ. Sample Collection Log Pnge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS43 

Sample Number: PBAAOOS3 

Manager: 

RFA I coc Number: .. e 8 D 7-'}.!2-11 II« r 
Task: ACID AREA APRIL 2011 

Collection Date: 7- "21 - I) 
Sample Name: PBOW11-SS-AA1-SS43-PBAAOOS3-(0-1)-REI 

Collection Time: 1.3 'fr 
Sampling Method: HA Start Depth: 0 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: ____.,S"'S.=----'~'""-"--= k_f CU..i 4-
QC PRrtncrs: 

(TDL_ __ _ ___ (E='R~) _____ _ (FD) 

End Depth: I " . ____ _ 

Sample Matrix: SOIL 

Sample Team: J 8 /fJ16-
Containers ERPIMS Values: 

Analytical Suite Fit Frtn Qty Size Units Type Sacode: 
-------

lr:C~i~;:_~- -- ---- -~-~N--~-:~~,~J~~~->~A~~ ·:~;-oZ~:"_:_,CWrtf'-_- - Lot Control#: 

Comments: 

Sketch Location: 

l 

Logged BY I Date.1t/fJ?JP· 2/. J/ Rev;ewed BY I Date.- ~ ~ ~/i& 



ShQ" Sample Collection Log Page 1 of I 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS42 

Sample Number: PDAA0052 

Manager: 

RFA/COCNumber: f/3 0 ~'2-'2.11/ICC-.,.-

Task: ACID AREA Al'IUL 2011 

Collection Date: 7-2/- IJ 
Sample Name: PDOW11-SS-AA1-SS42-PBAA0052-(0-1)-lill( 

Collection Time: 
Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

(TU) (ER) 
'--------

Sample PwJJose: lillG 

6uc k I tt.u 7~-
(Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Start Depth: 0 

End Depth: I ' 

Sample Matrix: SOIL 

Sample Team: ..J 6 /nJ6 

ERPIMS Values: 
Sacode: 

-------

~=i~ oci~.c~-CJ.iC_-A' 1 .··· 4:C ~o<-': C\\'hlc- ·. _c ~~-~iJ Lot Contro!H: 
---

Comments = _ _-b::::_:_P.S _ ___.,.L1c,.==d"'"'---__._/J _ _"!:t,_.2=-Z k Sc--j_---'-=----'-I-'-9-'-/.CJ.cf'--=S_6---'-7 __ 

·······-· ------------

Sketch Location: 

L 

Logged HY I Dale:-;J;p-zf-11 Reviewed BY I Date: Jful.~~\l 



~ 
Stiaw~· 

Sample Collection Log l'nge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Managcl': 

RFA/COCNumber: --/2hT '2 '?1/,K}t:~r _ 
Location Code: AA1-SS27 

Sample Number: PBAA0035 

Sample Name: PBOW11-SS-AA1-SS27-PBAA0035-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

Sample Pwpose: REG 

(TU.,_) __ ___ (ERL) _____ _ (1'11) 

Containel's 
Analytical Suite Fit Fl'tn Qty Size Units Type 

~~~~:~:~:--~~-~-~- _________ , S-N_: ~,(~:-;_:i -_:~~~~i4_=~===~-~Qi.-,c: Cw~-.~- ;:';t_;~:__=§~;~-~§~.;~;~~~-1 

ComJIIents: 

Sketch Location: 

$.M.A 

Task: ACID AREA APRlL 2011 

Collection Date: -::; I 'ZI I II 
---

Collection Time: /I 'I$ 

Start Depth: 0 

End Depth: 
I I 

--·---

Sample l.1atrix: SOIL 

Sample Team: _...1__e, L!Y16 
ERPIMS V::~lues: 

Sacode: 
------

Lot Control#: 

IJ 

1 

Logged BY I Date:1W;j 'l-2.l. /; Reviewed BY I Date: ··Jk-~ ~Milt 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS33 

Sample Number: PDAA0041 

RFA tcoc Number: j~_/3~9. 1-:Z-z- 114ccr 
Task: ACID AREA APRIL 2011 

Sample Name: PDOW11-SS-AA1-SS33-PDAA0041-(0-1 )-RE( 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

ss 
Sample Pwpose: REG 

f>.uc 4- .f. ~9 .Py' __ _ _ 
I 

(Til,_) _____ _ _ (E_R)_ __ _ (FD). _____ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: 

Collection Date: 7 · 2 I - /t 

Collection Time: -~1~/~db ____ _ 

Start Depth: 0 

End Depth: __ __cl_ I 

Sample Matrix: SOIL 

Sample Team: J/3 ,L_/110 
ERPIMS Values: 

Sacode: 

Lot Control#: 

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

Sketch Location: 

LoggedBY/ Date~·21·1; 

13 I d 
362. 

# 
1 



ShO- Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: f!i> 0 9-'2--.. ?-II /Jc,t..( ---- ~-~ "' --~--

Location Code: AA1-SS32 

Sample Number: PBAA0040 

Sample Name: PBOW11-SS-AA1-SS32-PBAA0040-(0-1)-RE< 

Sampling Method: HA 

Sample Twe: SS Sample P1117Jose: REG 

ss ~k/ &y-!1/ Sampling Equip: 
QC l)artncrs: 

_ (Ell)___________ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: 

Sketch Location: 

!1J 55 3 z., 

§J A (lll'(lo,;, 

{)i, 

Pt...tJ/111 
f3)J joZ 

Task: ACID AREA APRIL 2011 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: I ' 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Contro/11-: 
-------

1/IJ 

J,ogged BY I Date: -j!!lf:l/!- ?1- II Reviewed BY I IJate: ~~ ~~II 



ShQ. Sample Collection Log Pnge I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: 
Location Code: AA1-SS31 

Sample Number: PBAA0039 

Sample Name: PBOW11-SS-AA1-SS31-l'BAA0039-(0-1)-REt 

Sampling Method: HA 

Sample Tjpe: 

Sampling Equip: 
QC Parhtrrs: 

SS Sample Purpose: REG 

ss ~~J--~_¥ 
~D~)-------~~·R~) _____ ___ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

li'cnJ ~c_c~~-:C"cdN cA'" r·· ····}_Ei';:-_~t<>£?;~;~5[§:~~fJ 

Comments: 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: ? - 21 - I I 

Collection Time: _ _._/ -o_/J _..3._,yL___ ---- --
Start Depth: C)' ____ _ 

End Depth: 
I I 

Sample Matrix: SOIL 

Sample Team: ..__{£ /m /r 
ERPJMS Values: 

Sacode: 

Lot Control#: 

LoggedBYI Date~/7·2/~lr Reviewed BY I Date: ~blt ~~~[H 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager:) 

Location Code: AA1-SS47 

Sample Number: PBAA0058 

RFA I COC Number: _f_fj 0 1?'2..11 1/c.c.,-
Task: ACID AREA APRIL 2011 

Collection Date: 7 ' 21- I/ __ _ 
Sample Name: PBOW11-SS-AA1-SS47-PBAA0058-(0-1)-FD 

Collection Time: ID:! 'l 
Sampling Method: HA 

Sample Type: SS Sample Pwpose: FD 

Sampling Equip: __ :::3_-_S _ _,~ b_.f- t:4,_!i ~ 
QC P~rfncrs: T 

(Til,_) ------ (Ell) (Fil) 

Analytical Suite 
JrcllJ~c= , 

Comments: 

Containers 
Fit Frtn Qty Size Units Type 

-~:_-l'L,·- A---_,_-;~r-·-- - -4 '~-~~:!JZ~~~-~)\1::-::-_:-~--

0P5 ~J 

Sketch Location: 

J,ogged BY I Date,~..!; h-Z!· It 

Start Depth: __ ,..CJ _____ _ 

End Depth: 
I I 

Sample Matrix: SOIL 

Sample Team: ..J 6/mt;. 
ERPIMS Values: 

Sacode: 

- I Lot Control#: ______ _ 

II) 

1 



She. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Loco/ion Code: AA1-SS47 

Sample Number: PBAA0057 

Manager: 

RF A I COC Number: f Q3 6 t'"2-;; II /lu.,
Task: ACID AREA APRIL 2011 

Collection Dote: "7 ~ 2 1- I' 
Sample Name: PDOW11-SS-AA1-SS47-PBAA0057-(0-1)-RE< 

Collection Time: I tJ 3 '1 
Sampling Method: HA Start Depth: D 

Sample Type: SS Sample P11111ose:REG 

Sampling Equip: _____;:;,_:;, _f::r..,..._£_1<.._ / ~q-~---
QC Partners: /. 

I 
, 

End Depth: --~· 

Sample Matrix: SOIL 

(Ill~)------ (ER) (FD) Sample Team: 

Containers ERPIMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

-------

[PSJ!l~.:'_:_:> _ 1'1 A +- · 4 · oz_f:\Y~Fcc20i::..: • Ej Lot Control#: 

Comments: 

Sketch Location: 

I '5.1iJ/ 

In 
ssl/1-

Logged BY I Date$;t!/1-21-1! 

/J 
(3 j J5 1 
3ov 

Reviewed BY I Date: U.~ 8(<t/q 
(j 



She- Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS34 

Sample Number: PBAA0042 

Manager: 

RFA/COCNumber: PB 0'12-2-111/Ccr __ 
Task: ACID AREA APRIL 2011 

Collection Dale: 7 · 2/- II 
Sample Name: PBOW11-SS-AA1-SS34-PBAA0042-(0-1)-RE( 

Collection Time: /O'ZI 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

_S_S buc b} t:U..7 vJv/ Sampling Equip: 
QC Partners: 

(TU.,_) __ _ (Eit) (Jill) 

Containers 
Analytical Suite Fit Frtn Qty Size -~U,;.;ni"-ts~· ~T,;,yc"cpc~~~~~ 

II'CIJJ -- c::.-~=a;c A~=c"' ic2- ~ :cc_=-~,ccoz"".;:-'-o~~~L~=~~o-""'•••~=~Cccc•~-ce-~' ===' ~~c: •• ""=IJ 

Start Depth: 

End Depth: 

6 
/I 

------' 

Sample Matrix: SOIL 

Sample Team: JtJ/ /116-
ERPIMS Values: 

Sacode: 
---

Lot Control#: 

Comments: b fJ-5 {!.~ ;J b 2 2 9 I tf ---=-- £ ;9 / Y/ 6 9 

Sketch Location: 

AJ 

1 

Logged HY I Date:1l/f}2b.· 2 I· II Reviewed HY I Date: Jot ~ ~{'f[t 



ShQ" Sample Collection Log !'age 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS35 

Sample Number: PBAA0043 

RFA/COCNumber: Pt8 o=J- 2-2.11 lkcr 
Task: ACID AREA APRIL 2011 

Sample Name: PBOW11-SS-AA1-SS35-PBAA0043-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample PW]Jose: REG 

S$_ n l:,u.c/...._J a,...J~ Sampling Equip: 
QC Partners: 

(Ill,_) _______ (E,.,R)L___ __ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
[!en] ..• _-•. - - =--_c.-, N-'-_A _______ ': 1"'·-"---cc,,cc4-~~c'"';=.,-~L~ .• -.-h~3~..--,~::"~~~--~~---~--~_--.·~=.•~=.~=.;~~o~.c~CC]I 

Comments: 

Sketch Location: 

Collection Date: =7- ~ 2-1 - If 

Collection Time: / 0 'Z-1:> 

Start Depth: 

End Depth: 

Sample ~Matrix: 

Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Control#: 

I 
I 

-------

-------

AJ 

1 



G 
S11aw~· 

Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS28 

Sample Number: PBAA0036 

Manager: 

RFA/COCNumber: fe 01-"2-Z--1( 1/cc-...,-
Task: ACID AREA APRIL 2011 

Collection Date: 1 ~ 21 ~ I I 
Sample Name: PBOW11-SS-AA1-SS28-PBAA0036-(0-1 )-REI 

Sampling Method: HA 
Collection Time: 

Start Depth: 

/O os-
0 

I , Sample Type: SS Sample Purpose: REG 

Sampling Equip: SS /r.-e-kJ a:-q~ 
QCPartncrs: _c__ _ _....____c:_:__:__ ---- ----.,f'=-----

End Depth: ----

Sample Matrix: SOIL 

(fll,_) ------- (F-IlL_ (Fll) Sample Team: 

Containers ERPIMS Vnlues: 
Analytical Suite Fit Frtn Qty Size Units Type 
IPC!l3~c-~~ -~ol<~A •• i,"~=c;4· -·=cozECIYi·t~~-~.=ce~~~=~-~~ 

Sacode: 

Lot Control#: 

Comments: 

Sketch Location: 

L \l\ 's z.-y 
v·~·M·~J c ...... 1\J 

S·""·A 81~ Slt'fTI'L. 
flit·~ 1 

be>) 

B 
fuoky 

Logged BY I Dote: ~-21-R Reviewed BY I Date: Ji ~ ~M ~[ 



She Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA f COC Number: 
Location Code: AA1-SS30 

Sample Number: PBAA0038-MS 

Sample Name: PBOW11-SS-AA1-SS30-PBAA0038-MS-(0-1) 

Sampling Method: HA 

Sample l)pe: SS Sample Pwpose: MS 

Sampling Equip: SS 
QC l'Rrfncrs: 

~u~~ a-.._1~ 
(TD,_) _______ (E_Ill (liD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
g~-c:>~ u e-'eN ~~ L_i'; ·. A:Cc~- oz CW~!~=,-~_:-~,,,~': ~-~-~-~_c-.-=,~=::"j 

Comments: 

Sketch Location: 

C-o~l-. (H. • .t ) 

5 -rtm-t:J-6 t J 

f~~;:j 

Task: ACID AREA APRIL 2011 

Co11ection Date: '1- /e. 1 
/ 

11 

Co11ection Time: 

Start Depth: C) 

End Depth: 
I , 

Sample Matrix: 

Sample Team: 

SOlL 

J8/ /11~ 
------

ERPIMS Values: 
Sacode: 

Lot Control#; 
-------

€ I <)1 7' 109 
----

;J 

1 

Logged BY/ Date:l#£1/t·? ;~,; Reviewed BY I Date: kt &,J.l ~~ll 
a 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: __ J?_/3 b 9-2 '? lllk~rr-
Location Code: AA1-SS30 

Sample Number: PBAA0038-MSD 

Sample Name: PBOW11-SS-AA1-SS30-PBAA0038-MSD-(O-J 

Sampling Method: HA 

Sanu;le Twe: SS Sample Pw1Jose: MSD 

Sampling Equip: SS bt.c_ h_ /- ~ ""v 
QC Partners: _ _.....'-------'"'--c='-=------;f--_-_ ___ _ 

(fD) (E'"'R),__ ____ _ (FB) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: 

Sketch Location: 

r LCT~ e. J 
J'\1, " s Tl)yl • 

Task: ACID AREA APRIL 2011 

Collection Date: 7 · '21 ~ // 
Collection Time: C> 9 S?J 

Start Depth: 0' 
-----------

' End Depth: __ / 

Sample Matrix: SOIL 

Sample Team: JB f/!1_~---------
ERPIMS Values: 

Sacode: 

Lot Control#: 

PI SS3o 

,..; 

1 

Logged BY I Date:-Jtrcf}b,b-2-1~ 11 Reviewed BY I Date: ~ ~ <!i/tf)~l 



S.,Q· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: Pe ()? ~ '2./1 /Icc.,--
Location Code: AA1-SS30 

Sample Number: PBAA0038 

Sample Name: l'BOW11-SS-AA1-SS30-PBAA0038-(0-1)-REt 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: SS: 
QC Parlncrs: 

&ckJ ?4../~·~~-
(fD) ______ (E='R)~--- .... __ (FD) 

Containers 
Analytical Suite Fit F'rtn Qty Size Units Type 
~~~nJ---> -____: ------------'-- :::'=N'-~-,--~-=~1--~i~~:-:~~:~4:_ ~-6i~~---ctvA-I-~~~:~:-: 

Comments: G PS c...,._,_ d 

Sketch Location: 

l M I J. 5crt>I7J 

~O',_,c. M•.v] 

Task: 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

ACID AREA APRIL 2011 

_3/..'21 I /1 

_07. ,5-"6 ___ _ 
0 

I I 

ERPIMS Values: 
Sacode: 

-------

Lot Control#: 
---

Logged BY I Date:~ '1· 2 
r. 1'Reviewed BY I Dale: ~~ 'h/11 



ShQ .. Sample Collection Log !'age I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS29 
RFA I COC Number: P6 6'1- 2-2-!/ltce-r= 

Task: ACID AREA Al'IUL 2011 
Sample Number: PDAA0037 

Collection Date: ?-/ Z-/ /1 t 
Sample Name: PDOW11-SS-AA1-SS29-PBAA0037-(0-1)-REt 

Collection Time: 0~9_,-S"k"'--"""-------
Sampling Method: HA Start Depth: 6 

Sampling Equip: 

Sample Type: SS 

55 ~kl- ~·~·····--
I ' Sample Purpose: REG End Depth: 

Sample Matrix: SOIL 
QC Partners: 

(fll'-) ------- (ER) .. (FB) Sample Team: 

Containers ERI'IMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

-------

!rem · •. _.~~j{cA:~"J~~-,L{ c .oz -~q~tc:f·CC.cic=,,,=='c;.=t~cCC: J Lot Corlfro/H: __ _ 

Comments: 

---- ·-- ··- ---------------------

Sketch Location: 

f1.l $S?l.) 

61d l'ltJ( (Mo• s~~t:) 
31'3 C't» 

r~~~. fVld; 

LoggedBY/ Date .. ~ 1/zt { R . dEY/ D t ~.tJ · 1111 J ) ~ !'· evzewe. ae: V~f(ttl 



S.,Q· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS37 

Sample Number: PBAA0045 

Manager: 

RFA/COCNumber: Pi> o'f2-?/l /1-ar 
Task: ACID AREA Al'RIL 2011 

Collection Date: :f · 21- /1 
Sample Name: PBOW11-SS-AA1-SS37-PBAA0045-(0-1)-RE( 

Collection Time: 0 '13 C> 

Sampling Method: HA Start Depth: 0 __ _ 
Sample T;7;e: SS Sample P1117J0se: REG 

Sampling Equip: ~S f:r,_._c 4 f ~7 A.r 
QCParlners: ---~~~-=-~---'--/~-----

End Depth: 
I I 

Sample Matrix: SOIL 

---- (E"',n,_) ----·--- (!<B) Sample Team: ,J 8 / M G, 

Containers ERPIMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

-------

Lot Control#: 
-----

Comments: 

Sketch Location: 

Logged BY I Date: ~p<J/r~'l./-1( Reviewed BY I Date: }l ~ ~/fJH 



Sho" Sample Collection Log Pnge 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS36 

Sample Number: PBAA0044 

RFA/COCNumber: __fJf3 b':/-'2.2-11 /Jeer_ 

Sample Name: PBOW11-SS-AA1-SS36-l'BAA0044-(0-1)-RE< 

Sampling Method: HA 

Sample TJJJe: ss Sample Purpose: REG 

Sampling Equip: SS &<..ck..f 
QC Parlners: 

(Til) (ER) (Fil) 
--- --------

CoutHiners 
Analytical Suite Fit Frtn Qty Size Units Type 
[J'<:Ill~ -- __ - -C.Nc'c!\"-';j • -.4 '-'oic-~;cWli!:C I 

Task: 

Collection Date: 

Collection 1/me: 

Start Depth: 

End Depth: 

ACID AREA APRIL 2011 

=/-21- // 

Q __ _ 
I I 

------

Sample Matrix: SOIL 

Sample Team: 

ERPIMS VRines: 
Sacode: 

Lot Control#: 

Comments: t. Ps c: ....... d .u ~ z -z -:; z .s-- !£ 1 9, '7- q 3 r 
------~--------

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

Sketch Location: 

Gl; ~M" sn-~] ""''( 1,J 
3'0 Co6k 

Gu"'c::. tV!'~ ] 

lib ss 3" 

Logged BY I Date: 111¢/7 · 21-lf 
{} 

Reviewed BY I Date: ¥-~ ~/tt/11 



She. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS38 

Sample Number: PBAA0046 

Manager: 

RFA I COC Number: £13 6 "1- 2 '2-lf /f~C 7 
Task: ACID AREA APRlL 2011 

Co11ection Date: __ _ '?~ ?/_ ---'-"// ___ _ 
Sample Name: PBOW11-SS-AA1-SS38-PBAA0046-(0-l )-RE< Co11ection Time: _______fd_~_ot.J_ _______ _ 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 5$ 
QC Parlncrs: 

(Til,_) __ (Ell) 

Sample Purpose: REG 

~4/ ryAL 
(Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
jrcJJJ> => -- -c=_-'-=N :c,\ > l _- - ,~-cc~:=:~, c\V~'-c!l~jc_~,=_~~-~~-,--~-~---~--~-~~ 

Comments: 

Sketch Location: 

Start Depth: _ ____,0..-_ _____ _ 

End Depth: I' 

Sample Matrix: 

Sample Team: 

ERPIMS Values: 
Sacode: 

-------

Lot Control#: 
-------

Logged BY I Datec ~7 ':?/-1" Reviewed BY I Datec ¥-~ 1hi~ 



ShQ. Sample Collection Log Pngc 1 or 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: P/St> "";f-22-.1/ 4cc:r= 
Location Code: AA1-SS40 

Sample Number: PBAAOOSO 

Sample Name: PBOW11-SS-AA1-SS40-PBAAOOS0-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: _5_s _ (,....,_b-J e4._a .,...... 
QC Partners: ----=---=--=---

(fD) __________ (E:o:R),__ _____ _ (Fll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

jrol'-coCD..-::3~~--~·=c=: :~_~.--~.-~ .• c=c_ N-A~-_c-c_~-1"-c'~_c_~ ;:4 ,';;;-ce_-·()z 'c\_:'V~M=c-~_ ~~---~,=_,~ __ ~------~~~~~ 
~~~~---'-~~--' 

Task: ACID AREA APRlL 2011 

Collection Date: 7 - 2' t'- l.r 

Collection Time: -~-~<I~ 
Start Depth: 

End Depth: 
I' , 

Sample Matrix: SOIL 

Sample Team: J8/M~ 
ERPIMS Values: 

Sacode: 

Lot Control#: 
-------

Comments: &,PS ~J ;J ~ 22 ~ 3-; .£ I '9/ 7 C 7-7 
--- --------~---

Sketch Location: 

1 

l 1 
' 

Logged BY I Date: -jt{~- Zl- II Reviewed BY I Date: \t ~ ~Jqp1 at 



g.,Q. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: 
Location Code: AA1-SS39 

Sample Number: PBAA0047 

Sample Name: PBOW11-SS-AA1-SS39-PBAA0047-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 5 S 
QC l':utncrs: 

Sample Purpose: IillG 

~1-: .• J- ~-4-
(TD) __________ <E~m~----------- (Jill)_ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
lrcnJ 'c Ji:':,\jt;c,:c LC' -Q~,_=:c::c~w'="M7_ ~~~~-c-c ••• _cc_cc:cj-

Comments:___£P_-$ ~ ;J ~ 2- Z '7-ttf 

Sketch Location: 

L 
aiJ 
3•) 

Task: ACID AREA APRIL 2011 

Collection Date: 7 p21- "' 

Collection Time: b f{Js<f 'l 
Start Depth: __ Q__ - ------

End Depth: 
/ , 

Sample Matrix: SOIL 

Sample Team: JI3!_/J?6-
ERPIMS Vnlues: 

Sacode: 

Lot Control#: 

Logged BY I Date: fo#¢7;1' J?t- 1' Reviewed BY I Date: ~¥9v ~1[!.1 



ShQ. Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS39 

Sample Number: PBAA0048 

Manager: 

RFA I coc Number: PtB 6? 2'211 Ace r 
Task: ACID AREA APRIL 2011 

Collection Date: ":1/zt ( ,, 
Sample Name: PBOW11-SS-AA1-SS39-PBAA0048-(0-l)-FD 

Collection Time: 
Sampling Method: HA 

Sample T)pe: SS 

Sampling Equip: s.s. 
QC Partners: 

Sample Pwpose: FD 

fr,._.,_ (,..._4 f4..' .Ar-

(Til) (En) 
~------------ ~-------------

(Fll) 

Containers 

Start Depth: 0 

End Depth: . !_ . 

Sample Matrix: SOIL 

Sample Team: J 6 /IV)~ 
ERPIMS Values: 

Sacode: Analytical Suite Fit Frtn Qty Size Units Type 
1-_!;~¥?~2~~~~:. _ ---:----~:- -_ ~~ ';~~ _'_~-~ .. :~~ 1 = :_ -_ :-_ ::_~ -_: _ -~-- oz -,~'- _c)'{J\c'c~ ~=..::.__:_-=_ ~-~-_~_=_ ~~_~::~_'-_:j Lot Control#: 

------------~ 

Comments: 

Sketch Location: 

Logged BY I Date.~/)~ /1-zt- /t 
0 

Reviewed BY I Date: ~ ~ B/1}t1 



ShQ· Sample Collection Log Pnge 1 of 1 

· Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS41 

Sample Number: PBAAOOSl 

RFA 1 coc Number: 1f3_D ?- 2 Zll&c.r

Task: ACID AREA APIUL 2011 

Sample Name: PBOW11-SS-AA1-SS41-PBAAOOS1-(0-1)-REC 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: SS f>..._., t.._ f. &t.wt ~ 
QC Partners: -=-----"'--'-'_.-_-""'--'----"""~/'-=IL----

(Til) . (E"-'R),__ _____ _ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[~¥~}~-;';c_<:~~,_-;--- __ ~: --lf_~:A- ~ 1~ -_o:o~:~~4~- ~--~?~:_~~-~~--CWi\1 

Comments: &, p_:s ~ J 
-~~~--=------~~--

Sketch Location: 

Collection Date: __ 9_,_-_2_1 ____ _ 

Collection Time: -=t)~8~'2._S ____ _ 

Start Depth: ___ Q_ 

End Depth: __ / 

Sample Matrix: SOIL 

Sample Team: _,j (3_}_-'-m _ _,..t.:__ __ 

,) 
1 

ERP1MS Values: 
Sacode: 

Lot Control#: 
-------

Logged H Y I Date:~ f}t2lt- 21- ll Reviewed HY I Date: ~ ~ ~/1/11 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number:~ ee D j. 22.11 llCc-r-
Location Code: AA1-SS26 

Sample Number: PBAA0034 

Sample Name: PBOW11-SS-AA1-SS26-PBAA0034-(0-1)-REI 

Sampling A1ethod: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: SS /.,.,.., k / ,(/... 5 <.4v-
QCI'arlners: -~-~~~~-rr~~----

(TB) ______ (ER) (I<' B) 

Coutaincrs 
Analytical Suite Fit Frtn Qty Size Units Type 

I f-<?P_i_?~:- ~;~~~~~i/~'~ :F~~~~~, 1 · :: _:':;- ~A~_-;:;~~;~:ilr~o-~;,G~'~-(~_: 

·-·----·--- - ·- - -----

Task: ACID AREA APRIL 2011 

Collection Date: 9· Zl- /f 

Collection Time: 

Start Depth: CJ ' 

End Depth: 

Sample Matrix: SOIL 

Sample Team: ,J G j_!l/] "-~~. 
ERPIMS Values: 

Sacode: 

Lot Contrail/-: 
-----

Comments: __ ~ p..c. -'~'"'--~:-:-=I"'-'J...____.N __ ~_'2_'2...---=-;J_o'---'-l ____.€..._~/_CJ_1_,9.__...&_.f/'---~L__ __ _ 

Sketch Location: 

LoggedBYI Date: -;/il'l:Jjl-ZI-If 
t> 

,v 

1 

Reviewed BY I Date: ~ ~ ~hfl1 



~ StiawR· 
Shaw E & I, Inc. 

Location Code: 

Sample Number: 

Sample Collection Log 
Project; PBOW 

Project Number: '139798 /41·'114 Delivery Ordet·: 
Project Manager: Steven Downey 

RFA/COC 
Number: 

Collection Date: 

(o-t>· a£tr 
Sample Name: f&f,}ft-:5:S.·IIil1~ 5S ?<--P&!fl0/l1D - Collection Time: 

Sampling Method: 

Sample Type: 

Sampling Equip: 

Analytical Suite 

P~6:, 

Sample 
Purpose: Start Depth: 

End Depth: 

Sample Matrix: 

Filter Quantity Size 

;U I Lf 

Comments: ~4-d~ Sfft ·~ ~.5 t.jZ 

ye,o~ 1 't 11 Au.:r 

9-12-/1 

0 

I 

Units Bottle Type 

D;?- Lt,._r h--\, 



tl 
Sliaw'" 
Shaw E & I, Inc. 

Location Code: 

Sample Number: 

Sample Collection Log 
Project: PBOW 

l'roject Number: 13979~"' /'114'1.'1 DclivetT Order: 
Project Manager: Steven Downey 

RFA/COC 
Number: 

Collection Date: 

(O"I). /?J.(:,
Sample Name: f'13o-W II- S5·1111 I• SS 1 S"· f'IJAAcos-4 ~ Collection Time: 

fM- Sample tlt&-Sampling Method: Purpose: Start Depth: 

Sample Type: 53 End Depth: 

Sampling Equip: SS /7201.J~c__/ Sf?~m--J Sample Matrix: 

Analytical Suite Filter Quantity Size 

PcA3 ;J I 4 

f/15Sit.. 

9-/c·// 

/ S"'V 

I ' 

S'"'L. 

Units Bottle Type 

t)~ C'Cvfl'] 



SL~ naW"' 
Shaw E & I, Inc. 

Sample Collection Log 
Project: PBOW 

Project Number: -1:3979~'"'1'1 141"1 Delivery Order: 
Project Manager: Steven Downey 

Location Code: /Lfl ( ~ $S 1 '-( . RFA/COC 
Number: 

Sample Number: PPM ot> 8-8-" Collection Date: 9- 12- /t 

~ (o-1)· nu .. 
Sample Name: f'l3ot<J If. 9.5·11111 - SS =13 - fe,AII()(JW Collection Time: /.SO 5'" 

Sampling Method: }-lA-

Sample Type: 

Sampling Equip: 

Analytical Suite 

Pc.t33 

lrJ ·l'll&+'i~ 

L• c..t.J 
""c,i' ..... j 
T~.\-~( <-

Sample 
l'urpose: /2-'i& 

ffJ 
ss42 

• ss1S"' 

Filter 

/-) 

Start Depth: 0 

I 

End Depth: / 

Sample Matrix: StJtL 

Quantity Size Units Bottle Type 

( L-( t>c C?Um 

Logged BY I Date: 71p!J 9/tz.j(( 
~I ) '1-/1-f! 

Reviewed BY /Date:~ (;_/~ 



ShQ", 
Shaw E & I, Inc. 

Sample Collection Log 
Project: PBOW •w 

Project Number:~ 14i4l'i Delivery Order: 
Project Manager: Steven Downey 

Location Code: /11/ f- S"S "1-z 
Sample Number: f(3A(.} Ot> fl'":l-

RFA/COC 
Number: 

Collection Date: 

(D•I) • {Zt lo 

Sample Name: P&w 1/· SS·IIAI" ~S ":13· P8!1Atd8?~ Collection Time: 

Sampling Method: /-lA 
Sample 

Purpose: (Z i~ 

Sample Type: S5 

Sampling Equip: 55 ~q_L / Sf'oz>..J 

Analytical Suite 

pc_ r3 -::<. 

Comments: S~& c~ /f.u .. l.t:/ ~ 
ss 3'$ . 

Jl_.....olo\iC4. 
o,;J tJ>' '" 
pl,..~-t 

~I "C/-1'2-/1 Logged BY I Date: 

Filter 

;J 

Start Depth: 

End Depth: 

Sample Matrix: 

Quantity Size 

I t-( 

/s-zo 

0 

I I 

Units Bottle Type 

b-2- CNtvj 



ShQ, Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 
Manager: 5. 'b~ 

RFA I COC Number: 
Location Code: AA1-SS72 

Sample Number: PBAA0086 

Sample Name: PBOWU-SS-AA1-SS72-PBAA0086-(0-l)-REC 

Sampling Method: HA 

Sample Type: SS · Sample Pwpose:REG 

Sampling Equip: 
QC Partners: 

(TB) (U\) 
~------ =~-----

(Ill!) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[c' ...• . ·- .. 

LPS~3_- ••... •.·•··•·· •. 

_ ~}~ -A --:t~co:;~_:;_-{-~~~::_:~~~i -~~ G~t~J:~- -------- - :--->_-::;~~J 
•.•. co.· ~=c;=.;~~~=~~~~"'-'-~-

Sketch Location: 

t 
r 

se 3 
" J 

,...-

13> \~") 
~o'Z-

,J. 

Task: ACID AREA APRIL 2011 

Collection Date: 9 /t2./ 1ft 

Collection Time: 

Start Depth: 

End Depth: ___ !_' __ __ _ 

Sample Matrix: SOIL 

Sample Team: /11.&,, .. ~~ 
ERPIMS Values: ? 

"s6'' 

Sacode: 

Lot Control#: 

N' (, '2- 2. (,. 1-q 

I{ I q Iff Iii' if 

------

J.i--.... 1 "'"'') *-6~ 

Logged BY I Date~ tf/t2/tr t.J;J~~-1( Reviewed BY I Date:~ , 



g.Q. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA 1 coc Number: ~oq l'f! lAtA/( 
---------

Location Code: AA1-SS67 

Sample Number: PBAA0081 

Sample Name: PBOW11-SS-AA1-SS67-PBAA0081-(0-1)-REl 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: <S S ~( 
---- -------------------

QC P:n-tncrs: 

(Tll) 
'----------

(ER) (!ill) 

Containers 
Analytical Suite Fit Frtn Qty Size -'CU~ni~ts~T,_.yp'o-e~~--~· 

[r£II3_"ic'> . ·.· .':fl.' Ac C:J- 4 ':Ozc_C}.VM _ _ - ····-- C:j 

Sketch Location: 

I 

J,ogged BY I Date.·1l(Jol_1/!'ft 

Task: 

Collection Date: 

Collection lime: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

ACID AREA APRIL 2011 

1(rz(tr 

0' 
!' 

SOIL 

-..J_~(b M.u~· 
ERPIMS Vnlues: 

Sacode: 

Lot Control#: __________ _ 



She- Sample Collection .Log · P•ge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: r 6 04 It-( I I AtvY 
Location Code: AA1-SS71 

Sample Number: PBAA0085 

Sample Name: PBOW11-SS-AA1-SS71-PBAA0085-(0-1)-REl 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: __ S~6~-'ic~~-~c-<~~~'-t;p'f-~~~---
QC l1Rrtncrs: -r;-

(TB_) _________ _ (El\) (I<' H) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type - ---- -.. -_ .• I 

Comments: 

Task: 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

ACID AREA APRIL 2011 

c; I' z.-t t( 
----

__ 1020 __ _ 
0 
I ' 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS V•lues: 
Sacode: 

---

Lot Control#: 
------

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

Sketch Location: 



ShO-- Sample Collection Log I,age 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: f{boq ~~II ftu_,'( 
Location Code: AA1-SS62 

Sample Number: PBAA0076 

Sample Name: PBOW11-SS-AA1-SS62-PBAA0076-(0-l)-REC 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

sampling Equip: ~:9~5"'-----~'-"-'=--=-=----'f-f/_s=~-f--=~=-=-'-'"'"'-----
Qc Partners: 

fl'Jl) (Ell) .,_________ ~"c'L__ ____ _ (FD) 

Containers 
Fit Frtn Qty Size Units Type 

-~~t~r~t~d~~~;I~~r~~E~:~~*-==s~Ysi~~~-~,:;:o~~~~~-~~:~~~7_~~:~~::1 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 1/t ?.Iff 

Collection Time: I & 3o 
Start Depth: 0 

End Depth: ( 

Sample Matrix: SOIL 

Sample Team: J ~( ~ 
1
M-· G...J~ 

ERPIMS Vnlucs: 
Sacode: 

------

Lot Control#: 
------

;.! 

1 

LJiJ [J CJ-19·lf 
Reviewed BY I Date: ~''I)J.I.t0--



She- Sample Collection Log Page I of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: 'f0eJ~ ~~I I /fCA/1' 
Location Code: AA1-SS52 

Sample Number: PBAA0064 

Sample Name: PBOW11-SS-AA1-SS52-PBAA0064-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: SS 
Sample PW]Jose: REG 

~I I S'f??P11.,~--
QC Partners: 

(Tll) ------~=R)~--------- (Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

!tt~~~~::_:,;~ < ; 0~:~-~-:~~~~ ~ ~~~::~-~~~?~==--=--=·.-~o-4 _,,-- ,-: -Oi-~_::-- cwM -_ -:~~c: 

Sketch Location: 

A cc £ "s (lQAQ 

1.-•c..f.e-J tiC' t11 gg] ,.,,~_., I 
,--,_.--__ T.:..."-· -_b_•___, tJ . 1 ~ 1 T~1 Z. 

c J 

Task: 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

ACID AREA APRIL 2011 

9/t3/ll 

--~-=.2<.1 
0 

Sample Matrix: SOIL 

Sample Team: ) . ~ l &, 
1 

tA · (, .. .) ..,.,. __ 
ERPIMS Values: 

Sacode: 
-------

Lot Control#: _____ _ 

AI 

1 

Logged BY/ Date: ~~1'3-lr I J) I L~:~9-t! 
Reviewed BY I Date: ~ We~'.vv' 



Shaw E & I, Inc. 

Location Code: 

Sample Number: 

Sample Collection Log 
Project: PBOW 

Project Number: t39'79if"'t-\-l '\1. '\ Delivery Order: 
Project Manager: Steven Downey 

AA t- ss s-2..-- RFA/COC 
Nnmber: 

Collection Date: 

Sample Name: f't!lot.ll (- S' • A I\ I• PBA 4 ov~ 1-(o·l) • Collection Time: 

Sampling Method: 
Sample 

~S Tf2cJv.JI.t/Purpose: 
~ pooA> 

Fb 
F.O 

Start Depth: 

Sample Type: ~ S End Depth: 

o"f- n · tr 

o' 
I 

I 

Sampling Equip: 5S i-f2<>.<>" ll<-/s~ Sample Matrix: __,$="-'-'-='--=-----

Analytical Suite Filter Quantity Size Units Bottle Type 

Pc.<a 3 AI I lf CJ? CUJ ti-t 

Comments: __ S~"--=e:____o;<Pr=--r...:~===t--/.'-.,_,.S...'f'--~· ________________ _ 
T 1 u 

Logged BY I Date:"-~---.{)tf/'IJIJ-__--__/t_f_ ... _IJ_._I(_ 



Location Code: 

Sample Number: 

Sample Collection Log 
Project: PBOW 

Project Number: Bmlfl "'I "f'L. 'l Delivery Order: 
Project Manager: Steven Downey 

!lfl-1- ss 5'2- RFA/COC 
Number: 

?1311 A ooor 2- Collection Date: 

Sample Name:f6oi<J•I· ~- AA• • P.Silll "'o'£2. ~f?~t} Collection Time: 

HA-
Sample 

FS Sampling Method: Purpose: Start Depth: 

Sample Type: ss End Depth: 

Sampling Equip: ss +r..,.._( /5~ Sample Matrix: 

Analytical Suite Filter Quantity Size 

<pc..B 3 /"-) 
I '-{ 

YBo~ 1'-1 I l-fli 

1-r3~ '' 

08ZC) 

0 

I 

3o·l <..-

Units Bottle Type 

()~ C..wM 

Comments: __ ,S __ · L_.e._-cfr=f'--'·~~-"'-'""""'t--'/'-'o'r.rl'-------------------

Logged BY I Date: ~~.6 /tv I J' /( 
f_j;J 1 1 '1-1~-11 

Reviewed BY /Date:~ WUJJ0, 



0 
Sliaw"' 
Shaw E & I, Inc. 

Sample Collection Log 
Project: PBOW 

Project Number: 13979~41'12"1 Delivery Order: 
Project Manager: Steven Downey 

Location Code: A 1/ / - 'S S £ 2..-

SampleNumber: fGJM dO(; t( 

RFA/COC 
Number: 

Collection Date: 

Sample Name: fl3ow II· SS·IIA I· P6•M""''I·MS·{"·I)Collection Time: 

Sam piing Method: fl A-
Sample 

Purpose: ,IV\ S Start Depth: 

Sample Type: 5'5 End Depth: 

Sampling Equip: Sample Matrix: 

Analytical Suite Filter Quantity Size 

pc/3~ A) I '{ 

Comments: ~ p f' VV"--<'-'--1 lor 

re(')~) ~ ll rtw-1' 

9/1s/ 11 

0 
f 

I 

Units Bottle Type 

oe C.:-0#( 

Logged BY I Date/1114 h' / .J· I( 
I)' 

/ ( f\ , 'I· I q./1 

Reviewed BY /Date: t-:JJ.J, (;)~ 



Shaw E & I, Inc. 

Location Code: 

Sample Number: 

Sampling Method: 

Sample Type: 

Sample Collection Log 
Project: PBOW 

Project Number: ~"l !4Z'I Delivery Order: 
Project Mm'"ger: Steven Downey 

/1-/1/ - $S 52.-

Sample 
l'urpose: ;fA S j) 

RFA/COC 
Number: 

Collection Date: 

Start Depth: 

End Depth: 

Sample Matrix: .So 1 c::_ 

Analytical Suite Filter Quantity Size Units Bottle Type 

PC/63 

Comments: Sv I''~ /oF 

N I L( 0~ CN,q 

I ) 'l-/1·1/ 

Reviewed BY !Dale:~W, W~ 



ShQ. 
Shaw E & I, Inc. 

Location Code: AA1-SS59 

Sample Number: PBAA0073 

Sample Collection Log Page I of I 

141429 PLUM BROOK ORDNANCE WRK: · 
Manager: 

RFA I COC Number: .. ?BOt\ I~ I 1/tc.A./( 
Task: ACID AREA APRIL 2011 

Collection Date: __ 'Ti._/--,S_._/_f_r __ _ 
Sample Name: PBOW11-SS-AA1-SS59-PBAA0073-(0-1)-REC 

Sampling Method: HA 
Collection Time: 

Start Depth: 
Sample PwJJose: REG / {r- (j End Depth: _ ___. _____ . ---

. ~ ~,...,.____ .. . Sample Matrix: SOIL / 

Sample Type: SS 

Sampling Equip: S$" 
QC Partners: 1 

_____ (Ell) ______ (FllL ______ Sample Team.-.1 &(f>~·~....d ... ,....___ ' (TD) 

ERPIMS Values: 
Sacode: 

-----

Lot Control#: 
---

Comments: 6~ . co-/{e.,_ hd ~ c/~~ 7?"-"'" f_{; t-u-e /4._/, 
~ '- J I c;,;/ i e f.s - dN<.. _ "lr _ .otr=,..._=-_,/3....._,_.1 tl.'-"''5 _g.- go- n. ~s .L <>':-- t1 ...... 4tv- s 

'tt:> t',;; ~ .f_ . -------

Sketch Location: 
(UA-0 

J l;l -
~ ..; 
lb 

~ oJ 
~ 

~ 
1- Ill 

' I-

Logged HY I Date:/J{;IJ /t- I 3, It 

A) 

1 

f I~ I )q-lq·/( 
Reviewed BY I Date:~~ 

::...._..:::.__:___:__ __ 



She- Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: rMq I~ II A-c-v"f 
Location Code: AA1-SS58 

Sample Number: PBAA0070 
Task: ACID AREA APRIL 2011 

Collection Date: __ <r/t_s(•r 
Sample Name: PBOW11-SS-AA1-SS58-PBAA0070-(0-1)-REC 

Collection Time: oB yo 
Sampling Method: HA Start Depth: 0 

Sample T)qJe: SS Sample Purpose: REG 

Sampling Equip: _ _.-'5'_:'5;;>_~~~....,_\.l( -t.f._.,S~f~"'""o'='==-----
End Depth: 

Sample Matrix: SOIL 
Qc Partners: 

(TD) Sample Team: J 0..{4/M •&.-J.-...<~.n--- ----------- (E.-"Il,_) ------ (FD) 

Containers ERPIMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: _____ _ 

r~cc~~~~==~~~-·_:;:- --: ;~~;r~~N~~~~=~~~-l0~~~{~~~-~~o~-=~:~S~1-~~~~~ ... - ::~~~~~~s~~:~-~;~~2~ Lot Control#: -------

Comments: S~k..dl ~ d~ ~e-f fo w-e_ /Lc/ ~. 

Sketch Location: 

==~--~~~0~~~0------------------------~-------~ 

J 

l ] 

.. tJ 

1 

J,ogged BY I Date: 1Jfp/?' I J- 1' 
/ I l 1-f'/•1/ 

Reviewed BY I Date: z_::__UJ W~ 



She- Sample Collection Log Poge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS58 

Sample Number: PBAA0071 

Manager: 

RFA I coc Number: . re,oq l ~I\ frc,c..r( 

Task: ACID AREA APRIL 2011 

Collection Date: ~J/1 ' 
Sample Name: PBOW11-SS-AA1-SS58-PBAA0071-(0-l)-FD Collection Time: C S t(_IJ ___ _ _ 

Sampling Met had: HA Start Depth: 

Sample Type: SS (Lmple Purpose: FD 

Sampling Equip: ~5 _1-r-~ c::;;po-rrv---
QC Parlners: 

(fD) ~~~- (E,..R)L_ _____ _ (FD) 

End Depth: 

Sample Matrix: SOIL 

Sample Teani: j .f3..{ 6 /111 6 ,...J_._. SlJ.--
. ~·~ i 

' 

Containers ERPIMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

------- ~~-

IJ'G1!3~ ... ]\/ ~ :"T c=.:J~~c riz £.~!\r~~.-:~.~ i:__ ____ I Lot Control#: 
-------

Sketch Location: 

\.__----

Logged BY I Date:dl/#1J/f4 g. 1( 
L I 'i I . ) "1-l''k/f 

Reviewed BY I Date: ~ ~LV¢'Aff0 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS58 

Sample Number: PBAA0072 

Manager: 

Sample Name: PBOW11-SS-AA1-SS58-PBAA0072-(0-1) 

Sampling Method: HA 

Sample Type: SS Sample Purpose: FS 

RFA I COC Number: fGb~ /If l I :Cit-
Task: ACID AREA APRIL 2011 

Collection Date: cr I ( .!!.(t 1 
__ ---- -

Collection Time: 

Start Depth: 

End Depth: 
Sampling Equip: 55 ~ { I S'w ~ L 1- Sample Matrix: SOIL ) 

QChM~: J 
(TD) _______ (E""n)L__ _____ (.'"FD"'-)______ Sample Team: J fl_p (b jt1. &.._ '">e.._ 

Containers ERPIMS Values: 
Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

------

~-~-~ttl~~~--::~- :'5:~-~:-,:~~;~>~~i:i'J~C~-:A-'~:~~C~7!~;};~~~~~1~~?~S)\~~~F~:~:~~~:~~L 0 Lot Control#: 
------

Comments: ])~t:t /,~ s~/e .,0 de-~ ~1p.c.f ~ 
~~fi~J~~~~--------------------------'-

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

Sketch Location: 

-
L __ l 

Logged BY I Date: J/(tf,{J /! ./3- It 
~ 

( f _ l r ') ~-r?-cr 
Reviewed BY I Date: ~ 0/eJA!Vl 



ShQ- Sample Collection Log Page 1 of 1 

shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

/. 
RFA/COCNumbcr: f~O~ 11-\-1! tfC,vl 

Location Code: AA1-SS53 

Sample Number: PBAA0065 

Sample Name: PBOW11-SS-AA1-SS53-PBAA0065-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: S ~ 
QC Partners: 

(TB) ________ (ER) 

Sample Purpose: lillG 

f.r--_~1/ s~ r._ 

(FH) 

Containers 

Task: ACID AREA APRIL 2011 

Collection Date: _9_/._1_.3/_1_' ___ _ 

Collection Time: 

Start Depth: 6 

End Depth: 
I ~ 

Sample Matrix: SOIL 

Sample Team: J · ~{ ~ fli( · t,._J,_ Ill--

ERPIMS Values: 
Sacode: 

-----Analytical Suite Fit Frtn Qty Size Units T~y>c.pc~~---
lrtnJ '-'>"~- C"c]'; ;;f;c',tc S4c~:o_,~oi~cWl\J -· - n-- c~J Lot Contro!IJ: __ _ 

Sketch Location: 

1!/1 
( ] 

Logged BY I Date:1f/~-13·k r:ti 2rJ q.,, q~t( 
Reviewed BY I Date: ~ '(}jldr{A 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: {'{301\ I I{ (\ flrU-:'"( 
Location Code: AA1-SS54 

Sample Number: PBAA0066 

Sample Name: PBOW11-SS-AA1-SS54-PBAA0066-(0-1)-REI 

Sampling Method: HA 

Sample Tjpe: 

Sampling Equip: 

SS Sa711 le Purpose: REG 

5<; fr~( sr~ 
QC l,Hrfncrs: 

(TD) ______ (E=R)~--~ 

Task: ACID AREA APRIL 2011 

Collection Date: t}/1'3/-• 

Collection Time: 

Start Depth: 

End Depth: 
I 7 - ---

Sample Matrix: SOIL 

Sample Team: J_, f5e. { lj ~~-· iPv-. /..,.'kr'--
ERP1MS Values: 

Sacode: 

Lot Control#: 

Connnents:---.J::kJ,I.!A-4 9~,;Lf ~) 5's lcj 

Sketch Location: -

t ] <:.) . 

Logged BY I Date: :1/t~" I$· It 
(9! 

-------------~ 

;J 

1 



She .. 
Shaw E & I, Inc. 

Location Code: AA1-SS55 

Sample Number: PBAA0067 

Sample Collection Log Page 1 of I 

141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: _f~ 01Jlf(\ lfG{;~"'i __ 
Task: ACID AREA APRIL 2011 

Colfection Date: J/ I' j. r 
Sample Name: PBOW11-SS-AA1-SS55-PBAA0067-(0-1)-RE« 

Sampling Method: HA 
Colfection Time: 

Start Depth: 
Sample Type: SS Sample Pwpose: REG 

Sampling Equip: __ 2§ 'k-~( / "<7{!_~ . __ _ 
End Depth: I ' 

(TD_) _____ _ (ER) 

Sample Matrix: SOIL 

Sample Team: J.~. (fj I /-A .c. __ J--.~ QC Partners: 

EHPIMS Values: 
Sacode: 

----

Lot Contrail!-: 

Sketch Location: 
ruo- D 

I 
t>;,(d<j ;J 

1 3~>8 
-

l J 
~ 
~o.l 

\1) 

<., : 

~e 
~ VI st•lf (s. Zlfef{. 

~ " E - 44-l-"~-H ci., 
~s55 X. N- tor n~to3 

/J/-i/7/J I /I. ) 6H'f--t( 
Logged BY I Date: 'in~( rf• 1.!: ·/I Reviewed BY I Date: kdJ.2U/iJ.&rfl\ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: f000t I 'fll j\;Ciu( __ 
Location Code: AA1-SS63 

Sample Number: PBAA0077 

·Sample Name: PBOW11-SS-AA1-SS63-PBAA0077-(0-1)-RE( 

Sampling Method: HA 

Sample l)pe: SS Sample Purpose: REG 

Sampling Equip: S S if'Z.Ou.)~l. /Sp~ 
_ ____c > > ·--- ---

QC Partners: 

(TU) _____ ·- (ER) __ _ __ _ (Fll) . __ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
§i~Ji .·~·~~~~i.cAc~ ••• ~~oc •. ·C}v,\~=-~,~~ .•.• -.. ~·._:c_;] 

Task: ACID AREA APRIL 2011 

Collection Date: t;'-1 3· If 

Collection Time: 

Start Depth: 

End Depth: I 

Sample Matrix: SOIL 

Sample Team: .J t!../~ 
1 

/VI. 6...,JA>ri..,._ 
ERP1MS VRlues: 

Sacode: 

Lot Control#: 

--.. -- ·--- ---

Sketch Location: 

I • 

AI 
1 

LoggedBYI Date: mP-13~ i( 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I coc Number: _10Cf\ I '/"II rrcur ___ _ 
Location Code: AA1-SS68 

Sample Number: PBAA0082 

Sample Name: PBOW11-SS-AA1-SS68-PBAA0082-(0-1)-REI 

Sampling Method: HA 

Sample T)1Je: SS Sample Pw7Jose:REG 

Sampling Equip: _ 55___., MWI'..Y S~<rirJ _ _ _ 
QC Vnrlncrs: 

(fD) ______ (Ell) ______ . __ (FD) ____ _ 

Containers 
Analytical Suite Flt Frtn Qty Size Units Type 

~n~~~~=;-_~: __ :~~~~~ }_::----~~:~~~ ~~*~~-~ J:'~~ t~~-;:-~~-~~~~~~~ ~~--ey~~~~y_~~::~-~--~t ~:~~;J;:!--~.i'~~~~:~31] 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: _9- /3-~- _ 

Collection Time: __ /0_/_6 ____ _ 

Start Depth: 

End Depth: 

0 ---,---- ----

1 

Sample Matrix: SOIL 

J t34(~G- j4-~ Sample Team: 

ERPIMS Values: 
Sacode: 

Lot Control#: 

AI 

1 

I(. i(J;;'I 
Reviewed BY I Date: LJ)j~ 



ShQ· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: 1'~~11-/-fl ftvu( 
Location Code: AA1-SS64 

Sample Number: PDAA0078 

Sample Name: PBOW11-SS-AA1-SS64-PBAA0078-(0-1)-REC 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: SS 
QC Partners: 

Sample Purpose: REG 

~.vU./<5,_~_-:_:,..) ____ _ 

(In,_) __ _ _ __ (E..-,H),__ __ 

Analytical Suite 

1r:c1n~ ..... -·· 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Collection Date: 9 ~ /3~/ l 
Collection Time: 

Start Depth: 

End Depth: 
I , 

Sample Matrix: SOIL 

Sample Team: J... 44/~ 
EIU'IMS Values: 

Sacode: 

Lot Controlll-: 
------



0 Sliawn• Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS69 

RFA/COCNumber: 'f(J;OC1/'fl/ ffC/ur __ 
Task: ACID AREA APRIL 2011 

Sample Number: l'BAA0083 

Sample Name: l'BOW11-SS-AA1-SS69-PBAA0083-(0-1)-RE« 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: 
QC l)nrtncrs: 

.. "5~ . 7?WjAJ(l,. c.../ "5(f'PP,;L-l--___ 

fill) - (ER,_) -- ___ _ (FB) ···-- __ 

Containers 
Analytical Suite Fit Frht Qty Size Units Type -~ 

[rc1J3Cc - •. .. . . . ~=~,j.j C= ±~ ;.,>cwM = c: = ~ccj 

Sketch Location: 

Collection Date: 1 ~ I 3 '/I 

Collection Time: _ _,_/_..tl 3._2l __ .. --

Start Depth: CJ' 

End Depth: I 

Sample lvfatrix: SOIL 

Sample Team: J ;8. f~ 6-J.-.~,_ 
ERPIMS Values: 

Sacode: 

Lot Control#: 

t:: b . 
" 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: __1~0~1fll fre-0-( 
Location Code: AAl-8865 

Sample Number: PBAA0079 

Sample Name: PBOW11-SS-AA1-SS65-PBAA0079-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: _S=--:cs_-_,_tZ.-_"'--'t.<J_~c_l..----'/__.s..,(-l,_'l?71::_-:_._...._.J=-----
Qc Partners: 

(fll,_) _______ (E,..n)L_ _____ _ 

Containers 
Analytical Suite 

•1 I>cn.J·········--.~~-········-····•·· ::..... .. ,_~::..._::-~----: _ __::-;: . ._.._._:~: .. ::_-:_:-

Fit Frtn Qty Size Units Type 

N A i•.cL~.·-~-'--_""4~:.:;.-cc~•.=c;:o"'z=,_~~-=._"-cC=.ce;}~~"";-'..··cc'=~;_:···~.:.;;•cc·~·~·--··-'-'·~-:...-'"'-~-~-,.c.·-·"-'···=ol 

Comments: /.n...J 

---------------- -··- . . 

Sketch Location: 

J 

Task: ACID AREA APRIL 2011 

Collection Date: ' - / 3 - /(' 

Collection Time: -~/_O_.f.~O~----
Start Depth: CJ 

End Depth: / 

Sample Matrix: SOIL 

Sample Team: J tJ1//J ~.~.....?.-:lb.-
ERPIMS Values: 

Sacode: 
-------

Lot Control#: 

( l l I l ' 

Logged BY I Date: ~f}!J/?-13~1( (I, J (Jq~rq-£J 
Reviewed BY I Date: L:JM ~lr0 



S~· Sample Collection Log Pngc 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: reo1/J{-/I fi-CA....--( 
Location Code: AA1-SS70 

Sample Number: l'BAA0084 

Sample Name: l'BOW11-SS-AA1-SS70-PBAA0084-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: 5$ "/fUJNP,_c__ / 5ptn>,_) 
QC Parlners: 

______ (E'9 (FB) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

IJ'GD) - · ... eN A'1C A_, ":.,07. C\Y~_l--~~-' . _· = 2£~~ 

Comments: 

Sketch Location: 

Task: 

Collection Date: 

Collection Time: 

ACID AREA APRIL 2011 

9-/3-/( 
-~/-.;~s~--=------

Start Depth: o 
End Depth: _ ___LI_' ____ _ 

Sample Matrix: SOIL 

Sample Team: J ~/6,. 
7 

ERPJMS Vnlucs: 
Sacode: 

Lot Control#: 

~6-.~ ------------

-------

( (:. 

Logged BY I /Jatec ~/3- // 
/ I I J 9-11-IJ 

Reviewed BY I Date: LJJ),L 'UJ/0., 



S~, Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: 'f60~1ft/ ft:_u_v1 __ _ 
Location Code: AA1-SS66 

Sample Number: PBAAOOSO 

Sample Name: PBOW11-SS-AA1-SS66-PBAA0080-(0-l)-RE< 

Sampling Method: HA 

Sample Twe: SS··· .. Smrle Purpose: REG 

Sampling Equip: _ S:S TIZat.-."1-'-- L~f'_"""_,.J ____ _ 
QC 11Hrtncrs: 

(fll.,_) ---- (E,..·n.,_) ------· ___ _ (FD) 

Containers 
Analytical Suite Fit Frht Qty Size Units Type 
f!~~~;--. ccc_:_:_~~-"--::-N-"':;~A=-~ ' 1 ---:--= ~-\~'(-~~5~-~~~:_:~py~t-=:_ .. :_: .. _""-'_~--:"'--~c-c~= -'-":..:.·_~: _.·'--'-~~~~~-~:> j c ...... - -- . 

Sketch Location: 

Task: ACID AREA APRIL 2011 

Coffee/ion Date: 9- I 3- tj 

Coffee/ion Time: /OSO 

Start Depth: 

End Depth: 
I , 

Sample Matrix: SOIL 

Sample Team: ..J 1!J./6h· 6---)~ 
ERPIMS Values: 

Sacode: 

Lot Control#: 
-------

L l t 

A/ 

1 

/ r 1 . ;;;;~tt 
Reviewed BY I Date:~{).},~ 



ShQ· Sample Collection Log Pnge 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumber: 160t\t4'\\ {!(e-&( 
Location Code: AA1-SS51 

Sample Number: PBAA0063 

Sample Name: PBOW11-SS-AA1-SS51-PBAA0063-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

'lnn<H( /s~ 
""~"---

QC Pnrlners: 

Sampling Equip: 55 

(TB) -- (I'U) "--(Ell) ---- ----

Comments: 

Sketch Location: 

Task: 

Collection Date"· 

Collection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team." 

ACID AREA APIUL 2011 

_ -r_. n~ 1r __ 

/f2CJ 

__ 0 __ _ 
I I 

---

SOIL 

J r1c-l4~,r~~, ~o._j 
ERPIMS Vnlucs: 

Sacode: 

Lot Control#: 

JL __ _ 
~-----------------~==== 

;J 

1 
;;:_._!q_,c 1/c. L 
-54-Us Sch.-r. 

Logged BY I IJatec ~ /3-f/ 
iJ, 0 q-1~-11 

Reviewed BY I Date: ~JUm 



s.,Q .. Sample Collection Log Pogc 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: 'f&:l4 l'f lf(tW( 
Location Code: AA1-SS57 

Sample Number: PBAA0069 

Sample Name: PBOW11-SS-AA1-SS57-PBAA0069-(0-1)-REI 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: GS 
QC l'Hrtncrs: 

(TD.,_) ____ _ __ (ER) 

Sample Purpose: REG 

T/'Zb7.AI-fl- L_j_ 5'£oo_.,-J 

(I11lL_ ----

Containers 
Analytical Suite Fit Frtn Qty Size Units Typ,:::c--~-

~~~~~-L:i~~:~~; -:- ---=-"--;0 _ -~~~N~~ -~~;~_:1~ "·-::CA~~~-~~-~,.OZ~~--_C\\~\l~~~-~~- --~~ '- ::F'_~::-~'~_:-·5m 

Task: ACID AREA Al'RIL 2011 

Collection Date: '1- 13-/l ___ _ 
Collection Time: If :itS" 

Start Depth: _....C).__ __ _ 

End Depth: I ' 

Sample Matrix: SOIL 

Sample Team: J , 6.-,/ i ,1}1. C.,c/..,"'-:-
ERPIMS Vnlues: 

Sacode: 

Lot Contro/H-: ____ _ 

_______ S_k_e-tc_h __ L_o~ca-t-io_n_: _______________________ ~ (_ ___________________ _ 

I 

rr 

<;'-. 1.. I'Urt.l£: 

Ac • o SA c-"5· 
~nlfZ-, 

·~ 

Logged BY I Date:~-/.3-// 
;) 

/ / I I ) q-1~-l( 
Reviewed BY I Date: ~.UUJ.;v, 



ShQ. Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS61 

Sample Number: PBAA0075 

Manager: 

Sample Name: PBOW11-SS-AA1-SS61-PBAA0075-(0-1)-RE( 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC Partners: 

(TH) 
~---

Sample Pwpose: REG 

(ER) (FB) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

[I~,C~Dc-'3'-~_~~ ~~~=~,0~"_~_ N~',~A~.--c--cc"l~--~·co:'-41c "~oz ;=,c;o~\v~~~~~ ~c_~:~~ =~--~~~~~ ~~-~-~_-._ ~=:;j 

Comments: ~ I~ tl I _/l 
------"--""' ) ~ (£ C' 6- {/I.(_ (__ rf<-C? 

Task: ACID AREA APlUL 2011 

Collection Date: '1~13-1/ 
-----

Collection Time: __ fl 3()_ __ 

Start Depth: 0 

End Depth: I 

Sample Matrix: SOIL 

Sample Team: , }/k Jb (n. (:,,.,,.d~sP,._ 
~ l' 

ERPIMS Values: 
Sacode: 

Lot Control#: 
------

~=k~e-t-ch __ L_o~c~at-io_J_J:-----------------------~l__ _____________________ ___ 

5 ...... 1=. ,4coO 

~ 4-£.4-S 
..:; -rbiZ ~If__ 

Logged BY I Date-:1tltJ!2...,ft/.J'..I( 
z;:> 

10 

1 

/_ ]q-1-1•/j 
Reviewed BY I Date: 0--~J~ 't.~Jr(/1. 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS60 

Sample Number: PBAA0074 

Manager: 

RFA/COCNumber: _ff20£tltll ~4 
Task: ACID AREA APRIL 2011 

Collection Date: 9- /3- // ------

Sample Name: PBOW11-SS-AA1-SS60-l'BAA0074-(0-1)-RE( 

Sampling Method: HA 
Collection Time: 

Start Depth: 

/3/2.. 
6 ----

Sample Pwpose: REG / Sample Type: SS 

Sampling Equip: S"$ 
QC Partners: 

~(/_s~--
End Depth: 

Sample Matrix: SOIL 

(THe_) ________ (ER) _____ _ (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

--- - -- ---- - -- --
[
c.-- . ... . .. 
!-~-~~:~ '--='-_: ='=---'_~':--~:- :_o:::r> 

Comments: 

___ 6--.d 

Sketch Location: 

~ ssoto 
-' I 7 

• • 

Sample Team: J.lcf._~ . /'f. 6.--~ 
._ f I 

ERPIMS Values: 
Sacode: 

Lot Control#: 
------

1 

/ r ~ r 1 q-rq~tr 
Reviewed BY I Date:~, WfJM/0 



She. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS56 

Sample Number: PBAA0068 

Manager: 

RFA/COCNumber: 'f~O'\ILfll ft_W_1'~--
Task: 

Collection Date: 
Sample Name: PBOW11-SS-AA1-SS56-PBAA0068-(0-1)-REI 

Sampling Method: HA 
Collection Time: 

Start Depth: 

ACID AREA APRIL 2011 

9- /3· /( 

/3'1'7 

Sample Type: SS 

Sampling Equip: _ _5.$ 
QC 11Rrtncrs: 

(fD) 

Sample Pwpose:REG 

"[lkot,.Jq,_ '- I se=,J 
I 

(FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

-----------

End Depth· I 

Sample Matrix: SOIL 

Sample Team: J. (Jo.//,:;
1

_ ;}J. 6-u. c4 fts>-

ERPIMS Values: 
Sacode: 

IP~C~\-~~~;~<~~~'~: -' -~-'~;:~ '-h~:_,-~A~±iL:s:~~~~-f::_;~~~~:~~~:-_~_,_v.~t~-~:~~~~~:~~-:~--- --- -~:::] Lot Control#: ______ _ 

Comments: S=& c,_,_/iec_J_~ ~ $ ht:. i!n.J d, kt... 6<-~--
{'C->6\.d-;-fl.LL-- /;t;;. -- --------

Sketch Location: 

r 
' 

A/ 

1 

LoggedBY/ Dat$~ 9-/3-/r 

l/ 

I J 

..... 
) 

( r. 1 U"/"11-11 
Reviewed BY I Date: ~·Jtf-v 



shO-- Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: .. 160q I fl_\ Ac&(_._ __ 
Location Code: AAl-SSSO 

Sample Number: PBAA0062 

Sample Name: PBOW11-SS-AA1-SSSO-PBAA0062-(0-l )-RE( 

Sampling Method: HA 

Sample Type: SS Sample Pwpose: REG 

Sampling Equip: SS TflbtA.J'i. C. / $Pat>zJ 
QC Partners: I 

(fD._) _______ (El&__~-- (Fll) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
re;~~~~- .:::~~:-~"~~c~c~~~~o:X i:j~:-:-r~~~~=h~~ 0~:~:-~C\~(~' ~-:: : -

Sketch Location: 

I 

I s .... fh..yiC. I("' ,d 

5..ks S"~~Je 

Task: 

Collection Date: 

Collection Time: 

Start Dep{h: 

End Depth: 

ACID AREA APRIL 2011 

CJ-13- // 

' I 

Sample Matrix: SOIL , 

Sample Team: J&I(J, m.&.-.cl--..r.r._ 
1 

EltPIMS Values: 
Sacode: 

Lot Contro/H: 

A/ 

1 

r;;)i ( (I J I I 'H'Ht 
. Logged BY I Date: f':P tl!J. j/ Reviewed BY I Date: f_:-W.(;J~ 



·~ 

Sliaw'" 
Sample Collection Log Page I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA f COC Number: _{fb O~J'tJL fl:C.C=..~.l __ _ 
Location Code: AA1-SS49 

Sample Number: PBAA0061 

Sample Name: PBOW11-SS-AA1-SS49-l'BAA0061-(0-1)-REC 

Sampling Method: HA 

Sample Type: SS Sample P1111Jose: REG 

Sampling Equip: 
QC Partners: 

'iS '7'~[/_'S~ 
(Til) 
~-- ... __ (E=U).__ ____ _ (Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
[rc;og ·· ~ W~AJ~"Lc {~{-occzcc~·~c-:('W=C.·._~J\Ic-cccc-'. ~. ~---c_-= .. -_--c •... cc_CCJJ 

Sketch Location: 

:::; ..... I ~ ... c. A.,. I .L 

S"" ... ks S'~p 

Task: 

Co!!ection Date: 

Co!!ection Time: 

Start Depth: 

End Depth: 

Sample Matrix: 

Sample Team: 

ACID AREA Al'RlL 2011 

9-17-lr 

6 
I I 

----- ----

SOIL 

j ftc.. (flr----
ERPIMS Values: 

Sacode: 

Lot Control#: 

Logged BY I Date:~ I}'J /f' I!. I( 
~· 

/ I ') 1-lq.-11 

Reviewed BY I Date: ~{J 1 lJJ~ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. I Lfltt2/~ i41427~fiPLUM BROOK ORDNANCE WRK: 
Manager: 

RFA I COC Number: _?~C:l4 /if IJ ('tu..--( 
Location Code: FIELDQC 

Sample Number: ER0411-3 arrb e:R.o '+II~ 1-
Sample Name: PBOW11-FIELDQC-Thlllt4tt=:r<7if6 

e' l&>tll ~ £
Sampling Method: UN 

Sample Type: 

Sampling Equip: 
QC Partners: 

(TH_) _ 

Sample Purpose: ER 

-- (t:liL___ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
c~~~-o-s~Ei _.__ N_ -ji_ __ , ;z_ ~-" 1--- :--~~]::_-:--"Ai1ltt;~GJ~-: ,~~:;~:::; --~ ~ 

Ml;;t'>\LSJ ·.··· . N 31 . l 500 ihlo.:~~l)l'JJGI;, ~If~':~- ~=-L 
~}:_" co_c ~: -~= ~ c ··.·~ ~~' i-- I> An•b.(;i"ss c_c_=':' __ ~-~--J 

;~:\~~;:~·;: . __ .:;; : --·: 4~~- ~.r~~~~:·&:ri.-~~ -= 

Comments: 6~ 

Sketch Location: 

Task: FSB APRil 2~ 

Collection Date: <'J-: If~ 2CJ I I __ 
Coil eel ion Time: _j_ 0$...._..0"'------

Start Depth: -----

End Depth: 

Sample Matrix: WATER 

Sample Team: -::r$/&W ___ _ 
ERPIMS Values: 

Sacode: 

Lot Control//: 
--------

LoggedBYI Date: /J.J5g/hz 
) 'j-1 t!f· I( 

Reviewed BY I Date.-j;/J) ~~)),IV\_ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS77 

Sample Number: PBAA0093 

Manager: 

RFA/COCNumber: __}>_{3>fiOS/lA(.f-T 
Task: AAl NOVll so -

Collection Date: Ll- I ·II 
Sample Name: PBOWll-SS-AA1-SS77-PBAA0093-(0-l)-REt 

Sampling Method: HA 
Collection Time: 

Start Depth: 

1410 
_() 

End Depth: _t' __ --
---~ --~-·-M· 

Sample Type: SS Sample Pwpose: REG 

Sample ~Matrix: SOIL Sampling Equip: 
QC Partners: 

(fD) (ER) 
'---------- ---~----

(FD) Sample Team: _gw(,r& 
Containers ERPIMS Values: 

Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

[Peil3- -· 
~-

<--- N ::k -!- :4 -oz _o_L~~\i----·~-~--'_-_'-"_~.:cc_-=_~.=-c__-:_-:_-:_-:_=-=-:] Lot Control#: ____ _ 

Comments: 

Sketch Location: 

"~J ~ ss>4 G jl.e~~~ .- )( 

~~~- Sl>( ll. ll ~n ~ 

)(. 

~~s~ 

/ 

{ I ) I - J l( .... ·H( 
Logged BY I Date: ~ W ,w~. 

f-li'-}2-
ReviewedBY/ Date:~~ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 · PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS78 

Sample Number: PBAA0094 

Manager: 

RFA/COCNumber: P13f1Dfb/l Ac.c_l __ 
Task: AAl NOVll SO - -

Collection Date: II- 7._-_.l_._/ _____ _ 
Sample Name: PBOW11-SS-AA1-SS78-PBAA0094-(0-1)-REI 

Collection Time: __ J-'I_,,_.l_.,_r' ______ _ 
Sampling Method: HA 

Sample Type: 

Sampling Equip: 
QC Partners: 

(TH) 
'-----

Sample Purpose: REG 

r Y 

(ER) (FD) 

Containers 
Analytical Snite Fit Frtn Qty Size Units Type 

Start Depth: () 

End Depth: 

Sample Matrix: SOIL 

Sample Team: fiW / :J7J 
ERPIMS Values: 

Sacode: 
f' -----,-

lt~BJ - - N- A ) -~ __ -__ :-~ /~> :: ~i~~ ,.E\\;i~~.-~~-~-~~~~~~~~,;~.~~~-:: ~~;~=] Lot Control#: 
------

Comments: 

Sketch Location: 

!( sr--n 

/ 1 1~J 11·7·4 
Logged BY I Date:b;;..J).j_,PJAfVL 

1-l(-!2-
Reviewed BY I Date: ~111~ 



Sho· Sample Collection Log Pnge . I of I 

Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA f COC Number: P'l31-l 0 S_H A Ct..-T 
Location Code: AA1-SS79 

Sample Number: PBAA0095 

Sample Name: PBOW11-SS-AA1-SS79-PBAA0095-(0-1)-REC 

Sampling Method: HA 

Sample Tjpe: SS Sample Purpose: REG 

Sampling Equip: 
QC Partners: 

~"'"'"-i k ~ p oo h,.J ~f ---

(Tll_) _ ____ (ER)_ (Fll) 

Analytical Suite 
[rcnJ · · 

Comments: 

Containers 
Fit Frtn Qty Size Units Type 

_ .: -N __ ~A -1 ~: 4 , OZ' t\\1ftt~- -· ------------ --~:~~-o:_:_:Sl 

Sketch Location: 

Task: 

Collection Date: 

Collection Time: 

Start Depth: 

End Depth: 

AAl_NOVll_SO 

II-i- II 

tJ 
I I 

--· 

Sample Matrix: SOIL 

Sample Team: _§_IA)_f_J!l~---
ERPIMS Vahtes: 

Saco'He: 
-----

Lot Control#: 

Ll ) ll UA-~ 
LoggedBYI Date: ~Wt). bA/VI. ReviewedBYI Date: 



ShO- Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 PbUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS80 

Sample Number: PBAA0096 

Manager: 

RFA I COC Number: Y fS 11 0 ~JL.Ac..c?: 
Task: AA1 NOVll SO 

- -
C o/1 ection Date: .._./1._-_,._~_1,_.1 __________ _ 

Sample Name: PBOW11-SS-AA1-SS80-PBAA0096-(0-1)-REI 
Co 1/ection Time: _.1_.~.._,_1 .,..l.~----------

Start Depth: ____,0'------Sampling Method: HA 

Sample Type: 

Sampling Equip: 
QC Partners: 

Sample Purpose: REG 

<;foo "• .j ... r 

(TB) --------- ~~,R~) ____________ _ (IIIJ) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Comments: 

.·. I 

_1_-'--· End Depth: 

Sample Matrix: SOIL 

Sample Team: &w L-TB 
ERPIMS Values: 

Sacode: 

Lot Control#: 

---------------------------·· ... ··--

Sketch Location: 

Logged BY I Date: 

cE:) ____ _ 

1-tr-D
ReviewedBY/ Date:~ 



ShQ. Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. · .141429 PLUM BROOK ORDNANCEWRK: 
Manager: 

RFA I COC Number: . f' B 1/ 0 '6/ f ;f,t{.,CI" 
Location Code: AA1-SS81 

Sample Number: PBAA0097 

Sample Name: PBOW11-SS-AA1-SS81-l'BAA0097-(0-1)-REC 

Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: $ ( • . __ _p._....,_, c_{,.p_org"-t~---~···- -· ··-~·-·
QC Parlncrs: 

(Til'-) _______ (E,..R),__ _____ _ (Fil) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

~~~~-~-~-~-~::~-~~~~;=~ =~~i~~~:EJ~.;~~~·~~~[;~~:~:-~~~-~~~~i~~~:_·_-~~:~;~:-~~:~:~,-~~~=-~--~~~-~-;~-~~.1 

Comments: 

Sketch Location: 

'' 

Task: AAl _NOVll so 
Collection Date: 11·1- IL --- ------

Collection1'ime: t5 s-o 
Start Depth: D 
End Depth: I ' 

Sample Matrix: SOIL 

Sample Team: ew .L:r& 
ERPIMS Values: 

Sacode: 
-------

Lot Control#: 

~ 1 1 u-1-11 
Logged BY I Date: ~ W/,pArt(r. 

1-4'-12-
Reviewed BY I Date:~~ 



~ Sliawn• 
Sample Collection Log 

P"ge 1 of 1 

Shaw E & I, h1t; 141429 · PLUM BROOK ORDNANCE WRK~ 

Location Code: AA1-SS82 

Sample Number: PBAA0098 

Manager: 

RFA/COCNumber: P6 UD ~~I 4~c~-~~--
Task: AAl NOVll SO - -

Co!!ection Date: _.,11.__-_"1.__--'-1-'-1 ____ _ 
Sample Name: PBOW11-SS-AA1-SS82-PBAA0098-(0-1)-REI 

Co!! ection Time: _,_I .,_S'_.'Z.,__...Oc___ ____ _ 

Sample Twe: SS Sample Pw1Jose:REG 
Start Depth: _ _--D-=----

1 , 
End Depth: 

Sampling Method: HA 

Sampling Equip: 
QC Partners: 

__._.5~.._."'""-fl'-["'6~~qfr---o..,o="'.l~-,.,..---- _ __ _ ___ _ Sample Matrix: SOIL 

(fD) (E_R) (FD) Sample Team: £W /;JJl_ 
Containers ERPll\IS Values: 

Analytical Suite Fit Frtn Qty Size Units Type Sacode: 

Lot Control#: 

Comments: Afso w. lfu i e) ;1/1 S (P BAA a ()_et8 -t11rJ~i~_) ,vi f [) (I'IJMI2f)_'fj_-g_s__{)l.~-:t· 
____ .f{.,.") __ LQ_~.,'-""""'"-''----------------------

.... ----------- --------------------------

Sketch Location: 

1-l.f-rL 
ReviewedBYI Date:~ 



Sh~- Sample Collection Log Page 1 of 1 

shaw E & I, Inc. 141429 --PLUM BROOK ORDNANCE WRK:. 
Manager: 

Location Code: AA1-SS82 
RFA I COC Number: -~ f) ~/1 A U..-T--: __ 

Task: AAl_NOVll_SO 
Sample Number: PBAA0098-MS 

Sample Name: . PBOW11-SS-AA1-SS82-PBAA0098-MS-(0-1) 

Sampling Method: HA 

Sample T)'}Je: SS Sample Pwpose: MS 

Sampling Equip: ~~~ .._
1
,J •.. ~ ,Q 00 ,.,__

1 
J.A r _____ _ 

QC Partne-rs: f 
(Til'-) _______ .. (ER) _____ _ (FB) 

Containers 
Analytical Snite 

jPcm ·• 
Fit Frtn Qty Size Units Type 

Sketch Location: 

Call ection Date: .1/.r.l -:.-l_c_· .!J/{,__ ____ _ 

Collection Time: 152. 0 

Start Depth: 

End Depth: 
I I 

Sample Matrix: SOIL 

Sample Team: fi:w[:fJl_ _______ _ 
ERP1MS Values: 

Sacode: 
----

I Lot Control#: 

I I l f I Ll-1~~\ 1-it-12-
LoggedBY I Date: ~{;J.I).)QJJ.,Io{VI Reviewed BY I Date:~ 



ShQ. Sample Collection Log Page I of I 

Shaw E & I, Inc: 141429 PLUM BROOK ORDNANCE WRK: · 
Manager: 

RFA/COCNumber: 'P~I/ Ofbll IJ.c.c/ 
Location Code: AA1-SS82 

Sample Number: PBAA0098-MSD 

Sample Name: PBOW11-SS-AA1-SS82-PBAA0098-MSD-(O-l 

Sampling Method: HA 

Sample Type: SS Sample Purpose: MSD 

Sampling Equip: 
QC Partners: 

S~k... jf•o-, :;_~-.r . 
(Til) . ~~~- (EBL__·--·· (FD) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 
!"rCil3-~- :_ - - '-- --~--:-_- N ----A--- 1 - 4 ,-- oZ _ -.. CWM :-_--~--~ 

·~~~~~~~=·--·····-···-~=~-'--'-cc__) 

Task: AAl_NOVll_SO 

Collection Date: _jl~ l.-oJL .. 
Collection Time: _L_!)" 2. 0 .. . ~- -··--··~· 

Start Depth: 

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

~~~~~~-

Lot Control#: 
~~~~~~-

Comments:.Afso---4 tfe~J re.9M-J~rs.,-ffe {pBAJ()~qiJ~"'Jg~ U!JMM?hwr) ""'r 
{4':< (o fl.$ M ' ·•• • • ·••·•• ••••• •••••· ••• um -~•••-•··••• 

Sketch Location: 

{ l) j H/7~ II (-L(-12-
Logged BY I Date: ~~ ( 'l{f.AJ"rA Reviewed BY I Date:~ 



s.e- · Sample Collection Log Page 1 of 1 

~shaw E& I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS83 

Sample Number: PBAA0099 

Manager: 

RFA I COC Number: p 1J / ( D g /1 A-CG{ 

Task: AAl NOVll SO - -

Collection Date: . LI-J- u ____ ----~~ 
Sample Name: PBOW11-SS-AA1-SS83-PBAA0099-(0-1)-RE< 

Collection Time: ~/'S_ ~~ ........... ____ _ 
Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: ~..,....,~~ ft<Jo ... ,.j~r:. 

----- (EI1L__ 

QC Parlncrs: 

(TDL .. (FD) 

Analytical Suite 
!rei~>_ .c . 

Containers 
.Fit Frtn Qty Size Units Type 
N~ :Xi--~~~1 __ c ._-4'- -oz. -.-(.:\Vl\:1~ _ 

Start Depth: _()"'<-______ _ 

End Depth: 

Sample Matrix: SOIL 

Sample Team: owl:rtJ 
ERPIMS Values: 

Sacode: 
------

•>j Lot Control#: 
-------

Comments:A·l~o___MII.e(bJ FD {P$Mt9!ot:J,,._j Ef {NJ_;fdl):.ulf2"'-t'--'),_,.a,....,_,._+------td.~-~-SC-
j1Lu.J, 'f;..... • - .... ~~~~~~~- • 

Sketch Location: 

<..____~--------- --

~ J tl'''''" Logged BY I Date: ~ ~ Lhd/l 
(-4- I 

Reviewed BY I Date: ~~ 



~ Stiawn• 
Sample Collection Log Page 1 of 1 

· Shaw E & I, Inc. 

Location Code: AA1-SS83 

Sample Number: PBAAOlOO 

141429 PLUM BROOK ORDNANCE WRK: · 
Manager: 

RFA/COCNumber: P'B(I D~Jl.Af-C..I 
Task: AA1 NOVll SO - -

Collection Date: ull..:.~_,)c..-..,11,__ ____ _ 
Sample Name: PBOW11-SS-AA1-SS83-PBAA0100-(0-1)-FD 

Collection Time: ....<..;/ >",.__.'!.'-"f",__ ____ _ 
Sampling Method: HA 

Sample l)pe: SS 

Sampling Equip: 
QC Partners: 

(TB_) -···· ·-···· . (Ell) 

Sample Pwy;ose: FD 

(FB'"l.) __ . ___ _ 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

- ---
... 1 

Start Depth: __-0"-c_ ___ _ 

End Depth: 

Sample Matrix: SOIL 

Sample Team: Ji.o.t.j<Jf)_ . .. 
ERPIMS Values: 

Sacode: 

Lot Control#: 
-----

Comments: Also (A/(etA-el rei"~ s"=""fe{pBM{){)!f'."'f) e:......_l Ef (YY.Jai()J~ .. :f 
~~ /o~J,~~~~----------------------------

Sketch Location: 

Lit)_~ /(/'J-11 . (-4'-1'--
LoggedBY/ Date:~~ ReviewedBYI Date: ~1t/~ 



shO- Sample Collection Log Pogc 1 of 1 

Shaw E & I, ll1c. 141429 PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS83 

Sample Number: PBAAOlOl 

Manager: 

RFA I coc Number: p 13 fl 0 s l r T4 
Task: AAl_NOVll_SO 

Sample Name: PBOW11-SS-AA1-SS83-PBAA0101-(0-1)-FS 
Collection Date: 11-1 ~ II 

Collection Time: I 5 J ;-
Sampling Method: HA 

Sample Tj~;e: SS Sample Pu17Jose: FS 

Sampling Equip: 
QC Partners: 

< ..... '"'"'flt ~•o...,, J i.r 

(rB) 
'------ ___ (ER)_ (Fil) . . 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

Start Depth: D 

End Depth: -l_
·-·· 

Sample Matrix: SOIL 

Sample Team: __!_•·1/.,..T{J-"------··· ··-

ERPIMS Values: 
Sacode: 

---- ··--

~ens N-~· ,~\_1_~4~·~---~~~~~~:c~_,,~,,!\~J:-:_~~:::=~~===- :~_.J Lot Control#: 

Sketch Location: 

,.--· 

/ , ~ ~ ) \(-'l+c 
Logged BY I Date: (._:::_.(/J,(;U~ 

X·H·U 

j-l.f-1?.-
ReviewedBY/ Date:tj~ 



S~· Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. 141429 - PLUM BROOK ORDNANCE WRK: 

Location Code: AA1-SS84 

Sample Number: PBAA0102 

Manager: 

RFA/COCNumber: H110 SH Ac.ac __ 
Task: AAl_NOVll_SO 

Collection Date: U-I- 1/ 
Sample Name: PBOW11-SS-AA1-SS84-PBAA0102-(0-1)-REI 

Collection Time: ltr.6'1_ .----~ 
Sampling Method: HA 

Sample T)pe: SS 

Sampling Equip: 
QC Partners: 

Sample Purpose: REG 

(TD~~--~ ___ (ER) ____ _ (FD) 

Containers 
Analytical Suite 

fPCn.J .•--
Fit Frtn Qty Size Units Type 

L__ ___ '-"-~C..C.:C. 

Comments: 
--···-----

Sketch Location: 

X: 
~So I 

_Qz."'o_CWM--

X 
s~ o 1. 

Start Depth: .. Q _____ ~ 
I • End Depth: -· . ----~· --~ 

Sample Matrix: SOIL 

Sample Team: t::w /::rt3 
ERPlMS Values: 

Sacode: 
--~ 

Lot Controlff: 
-----

Logged BY I Date: 
b:h) w ll-1-

1
1 

~ 
1 
~ Reviewed BY I Date: 



6 
Sliaw~· 

Sample Collection Log Page 1 of 1 

Shaw E & I, Inc. . 141429 ··PLUM BROOK ORDNANCE WRK: 
Manager: 

Location Code: AA1-SS85 

Sample Number: PBAA0103 

RFA I coc Number: V1311 {) ~ ll A ccT 
Task: AA1 NOVll SO 

Sample Name: PBOW11-SS-AA1-SS85-PBAA0103-(0-1)-RE< 

Sampling Method: HA 

Sample Type: SS 

Sampling Equip: 
QC PHrtncrs: 

Sample PW]Jose: REG 

(fll.,_) _______ (E,..R,_) _____ _ 

Containers 
Analytica I Su itc Fit_Frtn () ty _Size_ ~U'Cenccits~T_.y~p_c ----~-.-. 

l __ P _-C~H~_3_'"-:_,_~__:_.:....c.~--'- :_ N -'A-~--, 1 _ ·L-- _oz_:_.:---"-'--~t_:_I~Y.i\_J-'--'-'----'--'-'~____._~cJ-~ 
- ------------···--·-----·--· --

Comments: 

Sketch Location: 

)( 

SStn. 

- -

Col/ eel ion Date: _.1_._1_-"7_._-=-(._.(.__ ____ _ 

Collect ion Time: _j/._,(i"..._,.S''"-'2..--"""-----
Start Depth: 0 

End Depth: 
I , 

Sample Matrix: SOIL 

Sample Team: Gw!.:rG 
ERPIMS Values: 

Sacode: 

Lot Control#: 
-------



Sh~· Sample Collection Log Page 1 of 1 

~ Shaw E & I, Inc. 141429 PLUM BROOK ORDNANCE WRK: 
Manager: 

RFA/COCNumbcr: Pi3 ll D ~I( tffe.-r __ _ 
Localion Code: AA1-SS86 Task: AAl_NOVll_SO 

· Sample Number: PBAA0104 
Collection Date: _1'-'1_·-,_._-_,1~1 _____ _ 

Sample Name: PBOW11-SS-AA1-SS86-PBAA0104-(0-l)-RE( 
Col/ eel ion Time: ---'-'""'~'1.2'-':C"---------

Star/ Depth: ~-- Q~~- ~-~ Sampling Method: HA 

Sample 1)1Je: SS 

Sampling Equip: 
QC Partners: 

(fDl ~ 

Sample Purpose: REG 

(ER) 

Containers 
Analytical Suite Fit Frtn Qty Size Units Type 

r=l P-ee=-~-~~-, ~~i ---:~~~~ ~ ~-~~-N---c_. A---c-c-1-_. -4 - ~~~-~~~~\! 

Comments: 

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

---

Lot Control#: 

---------- ~-~~~--- ----------~ 

Sketch Location: 

s~.>4 
X )( '~·11 

s~-!0~ 
X X <;'.'l f, 

U.J' ~ U~l-"'1 Logged BY I Date: ~I IA../?M/'1/l 
/-C(-12-

ReviewedBY/ Date: ~V~ 



ShQ. Sample Collection Log Page 1 of 1 

cshaw E & I, Inc. 14l.:b'!9 · PLUM BROOK ORDNANCE WRK: 

·~ Location Code: AA1-SS87 

Sample Number: PBAAOlOS 

Manager: 

ru<A 1 coc Number: P13 l ( {) S I ( A«f 
Task: AAl NOVll SO - -

Collection Dale: _./._.1_-1_._-.cl_._l ____ _ 
Sample Name: l'BOW11-SS-AA1-SS87 -PBAAOl 05-(0-1 )-RE( 

Collection Time: ~f~ft,~-z.~o~-----
Sampling Method: HA 

Sample Type: SS Sample Purpose: REG 

Sampling Equip: .S ..... "'=fl~ ~f-"• "'· ~ ,._r 
QC Partners: r J 

(TBL _____ (E.._R,_) _____ _ (llJl) 

Comments: 
....... --.. ··--------

Sketch Location: 

Start Depth: 0 

End Depth: 

Sample Matrix: SOIL 

Sample Team: 

ERPIMS Values: 
Sacode: 

-------

Lot Conlro/ff: 

. ---------

Logged BY I Date: 
~ 1 J \,[-1-bl /~4'-1'2--
~,_ 4ltt, ReviewedBYI Date:~ 



Sample Collection Log Page I of I ShQ. 
Shaw E & I, Inc. t41-4lCf. PLUM BROOK ORDNANCE WRK: 

Location Code: AA 1 ~ S S ~ ~ 
Sample Number: P BAA 0 I 0 f., 

Manager: 1 

RFA I COC Number: P B ( 10 '8 II ,4_c..c-T 
Task: AA1.-MOV11- SO 

A /. ) Co/lee/ion Dale: 
Sample Name: f'Bowti-5S-11A1..-SS'l,g-P13fl tJ/Of..·1D·I &J·, ... 

Colleclwn Tuue: 

11~1~ I/ 

_ __!XS""!Q 

0 Sampling Method: HA 
Sample 1),pe: S .S Sample PW]Jose: ~ 12' 

Star/ Depth: 

End Deplh: 
I I 

Sampling Equip: s"-~1~-~$-fOO " 1. lb t:2 ~-- ~-~- ---~~ 
QC Partners: -- -,. V 

Sample Matrix: SOIL 

(Tilt__ _ ___ --~ ·--·--· (ER) 

Containers 
Analytical Sulle Fll Frln Qly Size Units 

(FII)_ 

Type 
~- -~--------- - --- - ----- .. ---------

[1-:XPLO~~~~---~- --~ 2 _______ _ I. A_n~_h. Gl~~~~--

Comments: 

Sketch Location: 

( . I 11.) w'"'-H 
Logged BY I Date: ........:::~:..........._.\}J_,_V\)-'l-'ll::AJ·""'lAf'U\r-_, 

Sample Team: e. v./ L.r.(J 
ERPJMS Values: 

Sacode: 

l.ol Col/troll!: 

I -'-r-r <C.-----1 

ReviewedBYI Date:~ 



~ 
SHaw~ 
Shaw E & ~ Inc. 

Sample Collection Log 
Project: PBOW 

ProjectNmnber: 1399!111: /41"'11.'1 Delivery Order: 
Project Manager: Steven Dolvney 

Location Code: AA /· S S S" RFAJcoc PB1z. ztll 4ar 
Number: 

Sam pie Number: _,_f_.B"-'A"'/4"'-"'0'-'1-"0"--7'---~~~~- Collection Date: /Z-2.0•/1 

Sample Name: PBow 11-S 5-AA I• S <, 9.'1- PBAA@It> '"/.Collection Time: 
(.O•I)V/.<1 

Snmple 
Sampling Methot!: HA Purpose: fl.eJ Start Depth: 

13 tJO 

I 

0 

Sam pie Type: _,5"--S"--- 1- ' End Depth: ~--~---

Sampliug Equip: f.,"¥{• 9"tJV1 1 ~~or 

Analytical Suite Filter Quantity Size Units Bottle Type 

PcB·s b..., ~OSZA t1) I 4 nZ. CWfV\ 

Comments:~-------------------------

t,l) L) H-t~·ll 
Logged BY I Date: ~ t• lbvfA . 



6 
Sllaw~ 
Shaw E & I, Inc. 

Sample Collection Log 
Project: PBOW 

Project Number: t'!' "Ill 1"1 I "l'Z- 'I Delivery 01·der: 
Project Manager: Steven Downey 

Location Code: ,11A"'-'-f_-...:$..cS_~c..D ____ _ RFAJcoc PB JZZ/It Ac.c:r 
Number: 

Sample Number: ~P~6.4c:.:A.:.:~'-'/""t>~8 ______ _ Collection Date: 11-1.0 ·ff 

Sample Name: Pr.~w/1- SHI4HS7t>·f~Aotog ·C•·t)ll•, Collection Time: /31P~ 

Sample 
Re.,, 

( 

Sampling Method: I-lA Purpose: Start Depth: 0 .., 

Sample Type: ss EndDeptb: 

Sampling Equip: ~N.fle ~ ••• _];.- Sample Matrix: s.:t 

Analytical Suite Filter Quantity Size Units Bottle Type 

PCB•t t .. 'boSZA fi) I 4 e7... c.w~ 

. 

Comments: ________________________________________________ ___ 

<I·S~ ~~'I @ 1~1 
L r ~ . 1 ,z.u-a 

Logged BY I Date: ~ y/.W~ 

1.-;-c-J/_ 
Reviewed BY /Date:~~ 



Shaw E & I, Inc. 

Sample Collection Log 
Project: PBOW 

Project Number: 4~97'8 l"ft42'! Delivery Order: 
Project Manager: Steven Downey 

Location Code: AA /- 5 S'"t/ RFAJCOC 
Number: 

f8tz211t ,leer 

Sample Number: LP_..,B"'Aoc'AuO,<J/'-'O~'lL__ ____ _ CollectiouDale: {2-?..0~If 

Sample Name: i'13ow /H $·AA 1- Wt t· PBMtJJD1-{o-l) ~; Collection Time: 

Sampling Method: .J./I'-l/1_L__ 

Sample Type: -----'~'-'S:...__ 

Sample 
Purpose: t/.ej 

Sampling Equip: S~ (., 5{'"~ 1,J .. ,... 

Analytical Suite 

-Ptth ' 7 ~o'6Z.A 

-

Start Depth: 

End De}Jih: 

Sample Matrix: 

Filter Quantity Size 

AI I 4 

I 

Units Dottle Type 

oz. C:W.A::'c ____ 

Comments: ____________________________ _ 



KN13\PBOW\AA1\FS\Final\APA\AA1 APA.Docx\4/18/2013 8:55 AM 

ATTACHMENT A-3 
 

CHAINS OF CUSTODY 
  



' 1... 

e::s,\ 
Sliavv"' 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 
f~ ~ ~CECOCNO' PB 0]/1 IIACCT 

Shaw E & I, Inc. 

Project Name/No: _P_B.,...O_W_Il.,...4_14_2_9 ____________ _ 

Sample Team Member: /E ~ 
~~~-------------Profit Center: ..:Kn;;;;..;.o;....~v;;;;ilc.:;le ______________ _ 

Project Manager: ..:S:.::tec...v_:._e =-D..:.ow..;.n::.:e:.<.y ____________ _ 

Sample Shipment Date: 7 ... t .. - (I 
--~-~~--------

Laboratory Destination: _A.:..:c:..:c,.;,ut~e;:.st:...... ________ _ 

Laboratory Contact: ..:S:...:u..:.e..::B:...:e.::ll _________ _ 

Project Contact/Phone: Eddie Weaver/865-690-3211 
Project No.: Acid Area 1 Soil Samples 

Required Report Date· 21 DAYS 
Carrier Waybill No 11 ~"- '''Z.·lSZ.Z. 

PAGE 1 OF ~ 
Bill To: Attn: Accounts Payable DeRt. 

Shaw Environmental 

P.O. Box 98519 

Baton Rouge, LA 70884 

Report To: Eddie Weaver 

ShawE&I 

312 Directors Drive 

Knoxville TN 37923 
Sample Sample Type/ Date/Time Container Sample Pre- Condition on Disposal 
Number Description Collected ·~e Volurne servative R~quested Testing Program Receipt Record 

PBM>i'o' Soil 1#1'S·tt(. CWM 4oz Cool PCBs by 8082A totz. 

P8AAot>ol- Soil 7-/1-1~ 
'!0 z.e. CWM 4 oz Cool PCI3s hy 8082A 

PB4A ()Oo~ Soil .,-I"S·II ;1
1 tt:>1h CWM 4oz Cool PCBs by 8082A 

P8A4JJM-4 Soil 1-tJ .. ,'fie 1 
to4 CWM 4oz Cool PCBs by 8082A 

IPBAA ()O() 5 Soil 7 ... ,.,.,'/tj 
/t' 4-"f CWM 4 oz Cool PCBs by 8082A 

PBAA ooo 7 Soil 7-1)-11~ torr CWM 4 oz Cool PCBs by 8082A 

PBAAooz~ Soil 7·11-lt!J 
/1 or. CWM 4oz Cool PCBs by 8082A 

PCJA-Aooll Soil 7-1'5·11/, 
II/! CWM 4 oz Cool PCI3s by 80R2A 

PB AA· Db 2 '2- Sui I ~-11'-lji 
Iff& CWM 4oz Cool PCBs by 8082A 

1BAAt>ozl4 Soil ~-tl·/l;,j 
1/t.l CWM 4oz Cool PCBs by 8082A 

Special Instructions: 

Possible Hazard Identification: 
Sample Disposal: 

Non-haz: Flammable: Poison B: - Unknown: J{__ Return to Client: Disposal by Lab: X Archive: ---Turnaround Time: Level of QC Required: 

Normal: X Rush: Definitive: X Pr~ect Specific: 
I. Relinquished b~!A.J.IA.J~ Date: 7-14- (L I. Received by: 

~r-x Date: 
Time: 1 S"' J D Time: 2. Relinquished by: 

N. Date: 2. Rece 
-r~ ~~ 

Date: UtI)"]_) 
Time: Tirne: UlJ;;. 3. Relinquished by: Date: 2. Received by: Date: 
Tirne: Time: 

Comments: 

'-\-~ 



,, 
\L... 

\) 

\1 

\<:" 

\ 0 ANALYSIS REQUEST AND 

?b"\Wl> 
REFERENCE COC NO.: PB 0 7 /4 1 lACCJ 

Sliavv·v CHAIN-OF-CUSTODY RECORD PAGE .. ~ OF 4 
Shaw E & I, Inc. 

Project Name/No: _P_BO.;..W....c;;ll_4_14_29;..._ ____________ _ 

Sample Team Member: _,f:::...:;.""'~---------------
1-'rofit Center: .::Kn=ox"'v""ill:;.:.e ______________ _ 

Project Manager: .::S.::te.;..ve:.D:.o:.w.::n.::e.<..y ____________ _ 

Project No.: Acid Area 1 Soil Samples 

Required Report Date· 21 DAYS 

Sample Sample Type/ Date/Time 

Number Description Collected 

P&AAf')t>24M ~ Soil 7-11·1'/,. 
II& ft. 

PBAAt>oZ.-4-Ats.o Soil 1•1"$--1~1 
'111-' 

P8t4At>o '" 
Soil 1-11·1:;:, 

11"33 

P BA-A-o o 2 I Soil 7~ /')- /1 /,. 
11<1Z... 

PBAII f) 0 1.. '/, Soil ~fof-llloi4D 

f6AAooZI.M s Soil 1-/4-I~J1D 

P6t4A bt:>l:Ms/) Soil 7-1-'1-1~ 
~-40 

P6.4A "oz1 Soil 7-1-4~1~ o:io 

PSAAoo'Z.o Soil 
..,_, .. _,,~ 

D1DO 

PBA-A l>Dl/ Soil 7-J.of~~ 
D4ft'3 

Special Instructions: 

Possible Hazard Identification: 

Non-haz: Flammable: .. Poison B: 

Turnaround Time: 

Normal: X Rush: -
1. Relinquished by:LW, w f!.A.Ar&,.., 

2. Relinquished by: 

~ 
3. Relinquished by: 

Comments: 

Bill To: Attn: Accounts Payable Dept. 
Shaw Environmental 

Sample Shipmen[ Date: 1- ,..,_ If 
~~~~~-----------

P.O. Box 98519 

Laboratory Destination: .::A.::c..:;;Cl:::;ll:::_es::..;t _________ _ Baton Rouge, LA 70884 

l.aboratory Contact: .::S.::u.:.e.::B.::el=.l _________ _ 

Project Contact/Phone: Eddie Weaver/865"690-3211 

CarrierWaybiiiNo.: f7S"1-/ff2-").&'Z.. 

Report To: Eddie Weaver 

ShawE&I i 

312 Directors Drive 

Knoxville TN 37923 

Container Sample Pre- Condition on 

fue Volume servative Reguested Testill&_ Program Recei£1 

CWM 4 oz Cool !-'CBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCDs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

Sample Disposal: 

Unknown: J(_ Return to Client: Disposal by Lab: X -

Level of QC Required: 

Definitive: X Project Specific: 

Date:, .. , ... II 1. Received by: !i? Date: 

Time: IS'"lo .....-... Time: 

Date: 2. ReceiveT ~ :2---:tn~ 
Date: 

Time: Time: 

Date: 2. Received by: Date: 

Time: Time: 

l.\ ( \o 

Disposal 

Record 

An: hive: 

0 71 :l1\ 
o7Jo 

---- ----~----~--------------------------------------------------------------------



n 
\ ~ 
\ 1 

\ 
)-

·) 

6 
StiiiVV"' 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCE COC NO.: PH 0 J / :f UACCT 

PAGE __3_ OF .f 
Shaw E & I, Inc. 

Project Name/No: .:.P.;:B~Oc.:W.:.;Il:..;4.:.;14;.::2.:..9 ____________ _ 

Sample Team Member: $kl 
~---------------------Profit Center: ~Kn_ox.;._v_ill_e ______________ _ 

Project Manager: ..;.S_te_ve=-D-'-ow-'n"-'e"-y ______________ _ 

Projecl No.: Acid Area I Soil Samples 

Required Report Date· 21 DAYS 

Sample Sample Type/ Date/Time 

Number Descr_iQ_tion Collected 

P6AA ()D/1 M $ Soil 1~14-1~ 
'tJ1Z3 

P8AA b&/f M s D Soil 
7 __ ,..,_,~ 

D.,'ZJ 

P6.4A OtJto 
Soil 7-/.ff-'U 011S 

P6AAt>oo, Soil 7-t+·~ 
?}If "fl.. 

fBAAboo 8 Soil "1-1+11~9 
() J"'o 

Pl3AAt>o 31 Soil 7-t-1-_y,, 
/Oi-0 

PBAADo 1 z.... Soil 1""'4-Yto~s-

PBA-Aoo33 Soil 1-J+"/,s-, 

Pl3AA {)0/Z.. Suil 1-/"#·lyr,, /I Of-

p_8AAb1) li Soil 1-1 '4·'Yr f' Ill 
S_IJ_ecial Instructions: 

Possible Hazard Identification: 

Non·haz: Hammable: Poison B: __ 

Turnaround Time: 

Normal: X Rush: 

1. Relinquished by:(_;_£,...), w~ 

2. Relinquished by: 

~ 
3. Relinquished by: 

Comments: 

Bill To: Attn: Accounts Payable Dept. 

Shaw Environmental 

Sample Shipment Date: _J.L,.-_/._4....:....----=:.~//'--------- P.O. Box 98519 

Laboratory Destination: .:.A:;:c.:..cu::;tc:ces::.:t _________ _ Baton Rouge, LA 70884 
Laboratory Contact: --=Sc:u.:..e .::B.:.el:.::.l _________ _ 

Project Contacl!Phane: Eddie Weaver/865-690-3211 

Report To: Eddie Weaver 

ShawE &I 

Carrier Waybill No.: '$7 S'., -I ffZ- 1tSZL 312 Directors Drive 

Knoxville TN 37923 

Container Sample Pre- Condition on 

Type Volume servative Requested Testing Program Receipt 

CWM 4oz Cool !'CBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCIJs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by R082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

Sample Disposal: 

Unknown: >( Return to Client; Dispusal by Lab: X 

Level of QC Required: 

Definitive: X Project Specific: 

Date: i-14-1/ 1. Received by: 

~ 
Date: 

Time: 1~1r> ,.... Time: 

Date: 2. Received by: ~ L:11}{__ Date: 

Time: Time: 

Date: 2_ Received by: Date: 

Time: Time: 

'-\· ~ 

Disposal 

Record 

Archive: 

0711 u 
Q .. Jo 



\o 

6 Stiaw·" 
ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCECOCNO.: PB~i /1 llACCT 

PAGE _"'f_ OF "f ___ ..:..__, __ _ 
Shaw E & I, Inc. 

Project Name/No: ..:.P::;B~O..:.W..:./i:-'4..:.14..:.2::;9 _____________ _ 

Sample Team Member; /!: tJ 
-:~------------------Profu Center: _Kn...;..;;..ox""v'-il-'Ie _______________ ~ 

Project Manager: ..:.S..:.te;.:.v.::.e.:.D..:.o..:.w::;ne:..y _____________ _ 

Project No.: Acid Area I Soil Samples 

Required Report Date· 21 DAYS 

Sample Sample Type/ Date/Time 

Number Description Collected 

Pl3AAD~I'S Soil 7~ 1<4·11,1; 
Ill) 

P8A-.4t9 ol3 Soil 7-I+IYI_/t, 

Pf>AA ()tJ I Cf 
Soil 1-l4·t'!/, /110 

P8AA-t~o ,., Soil 1-l+ly,; 
~IJ'I,) 

PSAAoo(,o Soil 7-1-4-llh 
1117 

PI3AA"bl7 Soil 1~14·•;1, 
lt>.f 

1----- Soil 

Soil c 
Soil 

Soil 

Special Instructions: 

Possible Hazard Identification: 

Non-haz: Flammable: Poison B: 

Tumaround Time: 

Normal: X Rush: 

1. Relinquished by: L {A), {A.)~ 
2. Relinquished by: rx._ 
3. Relinquished by: 

Comments: 

Sample Shipment Dateo 'i - 14 • II 
-~~~-~--------

Laboratory Destination: _A..;cc..:.c.:::.utc:::e_st _________ _ 

Laboratory Contact: .;.:S.:::.u.::.e .::B..:.ec::.ll _________ __ 

Project Contact/Phone: Eddie Weaver/865-690-3211 

Carrier Waybill No.: 17$"1-1,.,1. • '3 &2 Z. 

Container Sample Pre-

Bill To: Attn: Accourlts Payable Dept. 

Shaw Environmental 

P.O. Box 98519 

Baton Rouge, LA 70884 

Report To: Eddie Weaver 

Shaw E & I 
312 Directors Drive 

Knoxville TN 37923 ' 

Condition on Disposal 

Type Volume servative Requested Testing Program Receipt Record 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCB, by 8082A 

CWM 4oz Cool PCUs by 8082A 

CWM 4oz Cool PCBs hy8082A 

1 

~~LVI Cool !'CBs by 8082A 

CWM 4oz Cool ~ --=-----
CWM 4 oz Cool PCBs by 8082A ----~ 

Sample Disposal: 

Unknown: X Return to Client: Tlispo.al by Lab: X Archive: 

Level of QC Required: 

Definitive: X Prqject Specific: 

Date: "7- 11•11 I. Received by: (x Date: 

Time: IS'"So (\ Time: 

Date: 2. 
Received ~-~"I\ Date: Jf211-ll 

Time: Time: _D_7JO 
Date: 2. Received by: Date: 

Time: Time: 

q,\, 

-- _ ... ~---------------------------------------------



ACCUTEST LABORATORIES SAMPLE RECEIPT CONFIRMATION 

ACCUTEST'S JOB NUMBER: tl '-\!51 CLIENT: s ~rAJ PROJECT: __ 'f_6_._ 0_· _W _______ _ 
DATEfTIME RECEIVED: __ -=(l'--1"-::\:::::')\:='\-'----'-\:n_;;.\.;;....;\)::......-_{MM/DDIYY 24:00} 

METIIOD OF DELIVERY: @) UPS ACCUTEST COURIER 

NIMBER OF COOLERS RECEIVED:_--'-\ __ 

GREYHOUND DELIVERY OTHER 

AIRBILL NUMBERS: ~I'\ 1 \c; Cz )_ ) -g)-)_. 

COOLER INFORMATION 
CUSTODY SEAL NOT PRESENT OR NOT INTACT 

CHAIN OF CUSTODY NOT RECEIVED (COC) 

ANALYSIS REQUESTED IS UNCLEAR OR MISSING 

SAMPLE DATES OR TIMES UNCLEAR OR MISSING 

TEMPERATURE CRITERIA NOT MET 

WET ICE PRESENT 

TRlP BLANK INFORMATION 

RECEIVED WATER TRIP BLANK 

RECEIVED SOIL TRIP BLANK 

MISC.INFORMATION 
NUMBER OF ENCORES 1 25-GRAM. __ 5-GRAM. __ 

NUMBER OF 5035 FffiLD KITS 1 

NUMBER OF LAB FILTERED METALS 1 

TEMPERATURE INFORMATION 

§IR THERM ID ) CORR~F,·\,~CTOR 1-- i 
OBSERVEDTEMPS:. ______ --+'-...,.-=-.r-___ _ 

CORRECTED TEMPS: ____ __,_ ____ _ 

SAMPLE INFORMATION 

INCORRECT NUMBER OF CONTAINERS USED 

SAMPLE RECEIVED IMPROPERLY PRESERVED 

INSUFFICffiNT VOLUME FOR ANALYSIS 

ATESITIMES ON COC DO NOT MATCH SAMPLE LABEL 

ID'S ON COC DO NOT MATCH LABEL 

VOC VIALS HAVE HEADSP ACE (MACRO BUBBLES) . 
. . 

OTTLES RECEIVED BUT ANALYSIS NOT REQUESTED 

NO BOTTLES RECEIVED FOR ANALYSIS REQUESTED 

UNCLEAR FILTERING OR COMPO SITING INSTRUCTIONS 

SAMPLE CONT.AINER(S) RECEIVED BROKEN 

% SOLIDS JAR NOT RECEIVED _ 

5035 FffiLD KIT FROZEN WITHIN 48 HOUR'S 

RESIDUAL CHLORINE PRESENI' 

{APPICABLE TO EPA 600 SERIES OR NORTH CAROLINA ORGANICS} 

SUMMARYOFCOMMENTS: ______________________________________________________________________ _ 

TECHNICIAN SIGNATURE/DATE ___ (:....:::-'--~--(J-l_·_\\_--'\('--------'REVIEWER SIGNATURE/DATE..........,."""""'....__.~__........._,...............,_.+-------
NF 12/10 receipt confirmation 122910.xls 
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Stiavv~ 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCE COC NO.: PB o::r t111AR6f aA_ 

PAGE_l_ OF 1 
Shaw E & I, Inc. 

Project Name/No: ..:.P.:::B:;::O:;W:,:,/~14:.:;1:.:42::::9,.-------------

SampleTeamMember: -~~-=--g=ft..!...!IJ.!fC..:~!:::::.-----------
Prolil Center: -=Kn=o:.:xv:.:i:::.lle=----'------------------

Projecl Manager: ..::S:::te::_:v_::e.::D:::o~w:.:_:n::,ey!........ ____________ _ 

Project No.: Acid Area I Soil Samples 
' Required Report Date· 21 DAYS ' 

Sample Sample Type/ Dateffime 

Number Description Collected 

reAool7- Soil ~-/'J -~IVo'B'kJ 

'P~ 1!-00'71- Soil ., A?v2Du/oaw 
' 

-------- Soil --~ 
Soil r----_ 
Soil 

Soil 

Soil 

Soil 

Soil 

Special1nstructions: 

Possible Hazard Identification: ! 

Non-haz: Flammable: PoisonB: 

Turnaround Time: 

Normal: X Rush: 

1. Relinquished by:~pft -6~ 

2. Relinquished by: 
-..;' 

3. Relinquished by: 

Comments: 

-------~~-

Sample Shipment Date: --'~'-----_...:_/_L/.!..-~---'C.2o _ _:l_,__/ ___ _ 

Laborato~y DesUnalion: ...:T:.:e:::.st:.:A..:.m=en::· c:::a::_ _______ _ 

Laboratory Contact: ..:D:..:e:::m:::· s:.:e..:.P..::o::.:h::_l ________ _ 
Project Contact/Phone: Eddie Weaver/865-690-3211 

Carri~r Waybill No.: :::0 "l'tiS J "'7 / 'j 5 5/0 

Container Sample Pre-

Bill To: Attn: Accounts Payable Dept. 

Shaw Environmental 

P.O. Box 98519 

Baton Rouge, LA 70884 

Report To: Eddie Weaver 

Shaw E & I 

312 Directors Drive 

Knoxville TN 37923 

Condition on Disposal 

Type Volume servative Requested Testing Program Receipt Record 

CWM 4oz Cool PCBs by 8082A 

CWM 4 oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 4oz Cool PCBs by 8082A 

~ ~oz Cool PCBs by 8082A -~ CWM 4oz PCBs by 8082A 
1--._ 

CWM 4oz Cool ~ 
! ---CWM 4oz Cool PCBs by 8082A 

------- --r----_ CWM 4oz Cool PCBs by 8082A 

Sample Disposal: 

Unknown: X Return to Client: Disposal by Lab: X Archive: 
Level of QC Required: 

Definitive: X . Project Specific: 

Date: ~1 -/ '[ ~ 1-c f7 
1. Rece1f :oJv e 1- (). a I) I JPJ.Jc 

Date: Q -1"'1-/1 
Time: 1"2.---h Time: Cf~(){){Y\ 
Date: • 2. Received by: uv Date: 

Time: Time: 

Date: 2. Received by: Date: 

Time: Time: 
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~ Stiavv·· 
Shaw E & I, Inc. 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCE COC NO.: PBU Q e., 11 ACCT 

PAGE_l_ OF___. ____ _ 

Project Name/No: .;;.P.;;;.u_o_w _______________ _ 

Sample Team Member: .;:E::;ri;...c_W...;eac.:ov...;e-.r _____________ _ 

Profit Center: ..:;Kn::;.:.o><;.;.;v..:;;il::le ______________ _ 

Project Manager: ..::S:..;;te-;ve':'Do~w;;..:n::e~y ____________ _ 

Project No.: 1.4 I 1 Z 1 
Required Report Date· 21 DAYS 

Sample Sample Type/ Date/Time 

Number Description Collected 

PSAADcA3 SOIL u-""1 ... ~ 
l~\ 0 

PBAA eoq""f SOIL ,,_..,_,.~ 4 
I I') 

f>SAAoto~ SOIL ,._,_"!i 
I-"\ to 

.PBA-A [)oq_q, SOIL ll-""\-11/,: !'SZ..o 

P8Mooq8 .. MS SOIL 11-1-•f)~ 
IS'f..O 

Sample Shipment Date: _..:1..:./_ ... _$......_-_..(..,( ______ _ 
Laboratory Destination: ..:;A:..;;cc:cc.::.ut:.:.es::.;t _________ _ 

Laboratory Contact: ..::S::u.;;;.e..::B..::ei:::.I _________ _ 
Project ContactiPhone: Eddie Weaver/865-690-3211 

CarrierWaybiiiNo.: S7G.7~ D74Z-7$7' 

Container Sample Pre-

Rill To: Attn; Accounts Payable Dept. 

Shaw Environmental 

P.O. Bo>< 98519 

Baton Rouge, LA 70884 

Report To: Eddie Weaver 

Shaw E&I 

312 Directors Drive 

Kno><ville TN 37923 

Condition on Disposal 

Type Volume servative Requested Testing Program Receipt Record 

Wide Mouth Glass 
4oz Cool PCDs by 8082 

Jar 

Wide Mouth Glass 
4oz Cool PCBs by8082 

Jar 

Wide Mouth Glass 4oz Cool PCBS hy 8082 
Jar 

Wide Mouth Glass 
4oz Cool PCBs by8082 

Jar 

Wide Mouth Glass 
4 oz Cool PCBs by8082 

Jar 

Wide Mouth Glass 

\ PBAA-t?o<i 8"'MS.P son. ,._ '"l~n;, S'"'Zo 
Jar 

4oz Cool PCDs by8082 

I f>8,4.,4@) Q'f" SOIL ·~,-11/. Wide Mouth Glass 4oz Cool PCBs by 8082 trJ> Jar 

P8AA Dlf>D 
SOIL ai~"'I-H~ Wide Mouth Glass 

4oz Cool PCBs by8082 13"1("" Jar 

!PBAADO~I SOIL 
,._,_% Wide Mouth Glass 

4 oz Cool PCDs hy8082 
I~S_o Jar 

Special Instructions: 

Possible Hazard Identification: Sample Disposal: 

Non-haz: f-lammable; Poison B: Unknown: .2{_ Return to Oient: Disposal by Lab: X...... Archive: 

Turnaround Time: Level of QC Required: 

Normal: X Rush: Definitive; X Pr(lject Specific: 

I. Relinquished by:£... ./J J' u.J Date: JJ-IJ ~ //_ 1. Received by: (-X_ Date: 

- - 'A ,,_ '"~·~~ Time: II• tJ Time: 
2. Relinquished by: 

Ff<' 
Date: 2. Receijby: e:,. (#/J~) Date: ll.-9"1/ 

·~ ~ Time: 081..'6"0 Time: 

3. Relinquished by: Date: 2. Received by: '- ._./ Date: 

Time: Time; 

Comments: 



~ Stiaw·· 
Shaw E & I, Inc. 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCE coc NO.: PBll 0 B llACCT 

PAGE~l~ OF_~---
Bill To: Attn: Accounts Payable Dept. 

8 
~ 

{0 
l ( 
rt-
f3 

Project Name/No: _P_B_.O-'W-----------------
Sample Team Member: .:E::;ri;:.c...;.W.;,;e::a::;ve::r ______________ _ 

Profit Center: .:Kn=o::;xv:..:;il::;le:...,_ ______________ _ 

Project Manager: Steve Downe\ 

Project No.: I 4 ( 41, Cf 
Required Report Date· 21 DAYS 

Sample Sample Type/ 

Number Description 

KAADlof.., SOIL 

1'6MDo1_t.. SOIL 

FBAtt"' or SOIL 

f'IAA OO't.> SOIL 

PBAAOI03 SOIL 

PB A 4- o J o 'Z-
SOIL 

~ 
SOIL 

SOIL 

SOIL 

~ecial Instructions: 

Possible Hazard Identification: 

Non-haz: Flammable: 
Turnaround Time: 

Normal: X Rush: 

I. Relinquished byL .. (A u.J~ ~-
2. Relinquished by: 

t::,V 
3. Relinquished by: 

Comments: 

Date/Time 

Collected 

11-"l-Uh 1rs-s 
u-;-% 

'" rz.. 
tF)-10(, 

I Z..o 
,_..,_,~' ~.}' /(,Z. 

II·,_ "j, 
lt.tt;Z 

IC-""1·11;. 
/~t'7 

?3---L 
~ .......... 

Poison B: 

Shaw Environmental 
Sample Shipment Date: __ '/:....:...(_-.....:fl:..--o.../,_/ ______ _ P.O. Box 98519 
Laboratory Destination: ::;A:::c.:c::.ut::e::;st:.,__ ________ _ Baton Rouge, LA 70884 

Laboratory Contact: .:S.:u::.e.::B.:e.:ll _________ _ 

Project ContacUPhone: Eddie Weaver/865-690-3211 

Carrier Waybill No.: $7(,7 -t!P74Z.-71 11. 

Container Sample Pre-

Report To: Eddie Weaver 
ShawE&I 

312 Directors Drive 

Knoxville TN 37923 

Condition on 

Type Volume servative Requested Testing Program Receipt 

Wide Mouth Glass 
4oz Cool PCBs by 8082 

Jar 

Wide Mouth Glass 
4oz Cool PCBs by 8082 

Jar 

Wide Mouth Glass 
4oz Cool PCHs by 8082 

Jar 

Wide Mouth Glass 
4 oz Cool PCBs by8082 

Jar 

Wide Mouth Glass 4 oz Cool PCBs by 8082 
Jar 

Wide Mouth Glass 
4 01. Cool PCBs by 8082 

Jar 

Wide Mouth Glass 
Jar 

4 oz Cool PCBs by 8082 

Wide Mouth Glass 
4oz Cool PCBs by8082 

Wide Mouth Glass 
Jar 

4 0~ Cool '~~• u~uo 

Sample Disposal: 

Unknown: _){_ Return to Client: Disposal by Lab: _x 
Level of QC Required: 

Definitive: X Project Specific: 

Date: 11-\_-/1 1. Received by: _rx Date: 
Time: 1'D1) Time: 

Date: 2. 
Receivedby: 1. ~~ tJt!Je}_ Date: 

Time: Time: 

Date: 2. Received by: ' J Date: 

Time: Time: 

Disposal 

Record 

- ·-. 

Archive: 

IL~ 'I-' I 
0[['.~ 



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

ACCUTEST LABORATORIES SAMPLE RECEIPT CONFIRMATION 

ACCUTEST'S JOB ~R: ( ~ ? b ~ 6 CLIENT: $' /{ tfl vV PROJECT:.---'-/_..f_..../_4"'--J -f-?------,.---
DATEITIME RECEIVED: [ 1- 'j- / ( o€ ~ r:r;:; {MMIDDIYY 24:00} NIMBER OF COOLERS RECEIVED:.--'-'---

METHOD OF DELIVERY: ~ UPS ACCUTEST COURIER GREYHOUND DELIVERY OTHER 

AIRBll.L NUMBERS: 9 ) b 7 0 1 .?{ ~ 1 tb 7 b 

COOLER INFORMATION 
CUSTODY SEAL NOT PRESENT OR NOT INTACT 

CHAIN OF CUSTODY NOT RECEIVED (COC) 

YSIS REQUESTED IS UNCLEAR OR MISSING 
SAMPLE DATES OR TIMES UNCLEAR. OR MISSING 

......., ....... E.RATURE CRITERIA NOT MET 

WET ICE PRESENT 

TRIP BLANK INFORMATION 

BLANK NOT PROVIDED 

RECEIVED WATER. TRIP BLANK. 

CEIVED SOn. TRIP BLANK. 

MISC. INFORMA,TION 
NOMBER OF ENCORES? 25-GllAM.__ S.oR.AM'---

NUMBER OF 5035 FIELD KITS? 

NUMBER OF LAB FILTERED METALS? 

IIN!ruF:FICIENT VOLUME POR ANALYSIS 

!ATESITIMES ONCOC DO NOT MATCH SAMPLE LABEL 

S ONCOC DO NOTMATCH·LABEL 

VOC VIALS HA VB BBADSPACE .(MACRO BUBBLES) · ... 

OTTLBSRECEIVED BUI'ANAL YSIS NOT REQUBSTJID .. 

0 BO'ITLES RECEIVED FOR. ANALYSIS REQUESTED 

U.l,.._.L&.I:~FIL TE1UNG OR COMPOSITING JNSTR.UCTIONS 

SAMPLE CONTAINBR.(S) RECEIVED BROKEN 

% SOLIDS 1AR. NOT RECBIVED 

5035 FIELD KIT FROZEN WITHIN 48 HOUR'S 

{APPICABLE TO EPA600 SERIBS OR. NOR.TH CAR.OLINA OR.GANICS} 

~YOFCO~S: ____________ ~--------------------------~----------------------------

TECHNICIAN SIGNATURE/DATE.__;a,:£eq=-·---· ..:.....1 !-I -_____,_1_ .... _,......;.( __ ---=REVIEWBR SIGNATURE/DA~ ttJ/'Lu- (I-· 7-- (I 

NF 12110 receipt confirmation 122910.xls 
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s-O-- ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY RECORD 

REFERENCECOCNO..: nt2.'Z.l ll,:!,CLT 

shaw E & t Inc. 

Project N!UIIe!NIT. "PB'=O"W"/1"4;:I<ec29'-.-----------
~TQmMemb~~~~--------------

Profit Ce!llcr. -::~="ill"'' "-'--------------
Projec:l Ma11nger: ,s"":""'-'Dowo=='''---,-----------

Ptojea No.: Acid Area 1 Soil Samples 
R1: ulred Rc rt D11. ll DA. YS q "' ~' 

Sample 5amplo::: Type/ Datefi'ime 

Number Description Collected 

PBAA- o1o7 Soil I'Z"'U>%, 
l'hD 

P84AOI09. Soil t2-z"-'1,l 
I 'So~ 

PBAA-ota"f Soil 12-21'·1//, 
'/'JtD 

~ Soil 

---- Soil 

~ 
Soli --- ( 

Soli 

''" 
sou 

Special Instructions: 
Possible Hazard I&:ntification: 

Non..fulz: Flarntnable: PoisonB: 

TumatOund Time: 

Normal: X Rush: 

1. Relinquishe<lby:£_~ t._), {;. '). 
2. Relinquished by:.-

?-'? 
3. Relinquished by: 

Comments: 

Sample Shlpmont Dv.tc: -'-/~Z:.•.:Z.::..:.l·_,II'-------
Laborotoeyi>c,tin:ulon: '::AC:ccu=:;"'=;';-' --------

La:barato()' Contact: .;S:';ue"B~cl~l --.;O';"c:;;;;-::::;:-;--
Projcct Conw:tl?hoc.c: Eddie Weaver/865-690~3211 

CatrietW<~~yl:lltlNo.: \1(,.~ .. C.<t14 .. ,J,, 
Container Sample Pre-

T!l>< Volume servative Requested Testing Program 

CWM 
., Cool PCBS by 8082A 

CWM ., Cool PCBa by 8082A 

CWM ... Cool PCB~ by 8082A 

CWM 4oz Cool PCBs by 8082A 

CWM 
., Cool PCBS bY 8082A 

CWM J4o:r: Cool PCBs by 8082A 

>. ct,., ., Cool PCB& by 8082A 

CWM 
----,... 

Cool PCBs by Boa2A 

CWM 
., 

Cool """' 
CWM ... Cool PCBs by 8082A 

Sample DispoW: ., 
Unknown:~ Return to Oicnt: PlspoSIIl by Lab: 

Level of QC Req uitcd: 

Definitive: X Project SpecifiC: 

o .. , , z-z. l_-11 1. Received br, FX: Time: I f.N> 
Date:/ 'Z -'2 z.- C./ 

2. ~ft) I//./" Time: G730 
Date: 2. Received by: 

Time; 

ox '· 
Condition on Dispos~ 

Receipt Reeoro 

-
"- Arcltlve: 

D.:tte: 

Time: 

D'"''l 'Z -'7... 2.--t I 
Time: 1"1 -; "f 2) 

Date: 

Time: 

-
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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 Acid Area 1 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 Acid Area 1 at PBOW. 

 

Shaw Environmental, Inc. (Shaw) conducted investigative sampling at Acid Area 1 July 2011 

through December 2011. Primary and field duplicate project samples were analyzed by Accutest 

Laboratories, of Orlando, Florida. Field Split samples were submitted to Test America 

Laboratories, Inc. of North Canton, Ohio for analysis. All data analyzed 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 Superfund Organic Methods Data Review, June 2008 (EPA, 2008), 

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). 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.  

 

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 
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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 Acid Area 1. Field activities at this site included 

collection of surface soil samples. The collection of these samples and their associated QC 

samples are discussed in this section of the Data Quality Evaluation (DQE). All samples 

collected were analyzed by DoD ELAP accredited laboratories with respect to analyte, matrix 

and method group. Ninety-one project and nine field duplicate soil samples were submitted to 

Accutest, Orlando, Florida for analysis. Nine field split samples were submitted to Test America, 

North Canton, Ohio 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  Equipment Rinsates 

Equipment rinsates are used to assess the effectiveness of the decontamination procedures used 

by the sampling team on reusable sampling equipment. No equipment rinsate samples were 

collected during this sampling event. 

  

2.2  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 soil samples in duplicate due to the heterogeneous nature of soil. 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.  

 



  

 

KN13\PBOW\AA1\FS\Final\APA\A-4\A-4_DQE.docx\4/18/2013 9:37 AM 3  

Field duplicate samples were collected at a frequency of one for every ten samples (10 percent). 

Nine field duplicate soil samples were collected during this sampling event. Table 2 compares 

the original and field duplicate 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 duplicate samples. 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 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: 
 

RPD  =  relative percent difference 
A   =  original result 
B   =  field duplicate result. 

 

2.3  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. Nine soil field split samples 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. Field split samples 

were not qualified for RPD criterion.  
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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 

Polychlorinated Biphenyls SW-846 3550C/8082A 

 

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. 

 

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 ICAL percent relative standard deviation and/or CCAL percent difference met QC 

criteria. The criteria used to evaluate the data are:  individual ICAL percent relative standard 

deviation > 20% and/or CCAL percent difference > 15%. 

 

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 
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validator evaluated all blank data associated with each sample. The method blank is considered 

acceptable if the concentration of any target analyte is less than ½ the reporting limit and less 

than 1/10 the amount measure in any sample or regulatory limit (whichever is greater) No target 

analyses were detected in any of the method blanks associated with this site. 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. Surrogate recoveries 

for the project samples all fell within acceptable QC criteria. 

 

Surrogates recoveries should fall within the project specific control limits of 44-128% for 

surrogate tetrachloro-m-xylene and 39-157% for surrogate decachlorobiphenyl. Samples with 

surrogates outside QC limits would have been re-analyzed to determine if matrix effects in the 

sample are present.  

 

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.  

 

Matrix spikes were assigned at a frequency of at least 1 for every 20 field samples collected. Six 

MS/MSD pairs, PBAA0011-MS/MSD, PBAA0024-MS/MSD, PBAA0028-MS/MSD, 

PBAA0038-MS/MSD, PBAA0059-MS/MSD, and PBAA0064MS/MSD 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 
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laboratory's statistically determined target acceptance limits were used to assess the spike 

recovery and RPD. All MS/MSD recoveries were met.  

 

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.  

 

LCS and MS/MSD control limits can be found in Attachment A5. No marginal exceedances are 

allowed.  

 

3.1.5  Column Agreement 

For gas chromatography (GC) 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 Compound(s) 
Validation 
Qualifier 

F84551 PBAA0035 Aroclor 1254 J 

 

3.1.6  Interferences 

Overlapping aroclor patterns were present in several samples. Aroclors are multi-component 

constituents and chromatograph as a pattern of peaks rather than a single peak like most analytes. 

Aroclor 1254, aroclor 1260, and aroclor 1268 have overlapping patterns when more than one of 

these aroclors is present in a sample. Several Acid Area 1 samples have more than one of these 

aroclors detected. Sample results with aroclor 1254, 1260, and/or 1268 present are estimated (‘J’ 

qualified) due to overlapping aroclor patterns.  

 

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 
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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. 

 
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. All samples were handled and analyzed as expected 

without significant changes to the anticipated project MQLs. 

 

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.  

 

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 
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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: 

 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 
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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, seventy-six regular project samples, six field duplicate and six field split 

samples were collected resulting in approximately 3656 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 

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. 
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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, 2, 3, 4 and 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
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 3)

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number Laboratory

SS AA1-SS01 PBAA0001 13-JUL-11 REG F84258 Accutest
SS AA1-SS02 PBAA0002 13-JUL-11 REG F84258 Accutest
SS AA1-SS03 PBAA0003 13-JUL-11 REG F84258 Accutest
SS AA1-SS04 PBAA0004 13-JUL-11 REG F84258 Accutest
SS AA1-SS04 PBAA0005 13-JUL-11 FD F84258 Accutest
SS AA1-SS04 PBAA0006 13-JUL-11 FS 240-1985-1 Test America
SS AA1-SS05 PBAA0007 13-JUL-11 REG F84258 Accutest
SS AA1-SS06 PBAA0008 14-JUL-11 REG F84258 Accutest
SS AA1-SS07 PBAA0009 14-JUL-11 REG F84258 Accutest
SS AA1-SS08 PBAA0010 14-JUL-11 REG F84258 Accutest
SS AA1-SS09 PBAA0011 14-JUL-11 REG F84258 Accutest
SS AA1-SS09 PBAA0011MS 14-JUL-11 MS F84258 Accutest
SS AA1-SS09 PBAA0011MSD 14-JUL-11 MSD F84258 Accutest
SS AA1-SS10 PBAA0012 14-JUL-11 REG F84258 Accutest
SS AA1-SS11 PBAA0013 14-JUL-11 REG F84258 Accutest
SS AA1-SS12 PBAA0014 14-JUL-11 REG F84258 Accutest
SS AA1-SS12 PBAA0015 14-JUL-11 FD F84258 Accutest
SS AA1-SS12 PBAA0016 14-JUL-11 FS 240-1985-1 Test America
SS AA1-SS13 PBAA0017 14-JUL-11 REG F84258 Accutest
SS AA1-SS14 PBAA0018 14-JUL-11 REG F84258 Accutest
SS AA1-SS15 PBAA0019 14-JUL-11 REG F84258 Accutest
SS AA1-SS16 PBAA0020 14-JUL-11 REG F84258 Accutest
SS AA1-SS17 PBAA0021 13-JUL-11 REG F84258 Accutest
SS AA1-SS17 PBAA0022 13-JUL-11 FD F84258 Accutest
SS AA1-SS17 PBAA0023 13-JUL-11 FS 240-1985-1 Test America
SS AA1-SS18 PBAA0024 13-JUL-11 REG F84258 Accutest
SS AA1-SS18 PBAA0024MS 13-JUL-11 MS F84258 Accutest
SS AA1-SS18 PBAA0024MSD 13-JUL-11 MSD F84258 Accutest
SS AA1-SS19 PBAA0025 13-JUL-11 REG F84258 Accutest
SS AA1-SS20 PBAA0026 13-JUL-11 REG F84258 Accutest
SS AA1-SS21 PBAA0027 13-JUL-11 REG F84258 Accutest
SS AA1-SS22 PBAA0028 14-JUL-11 REG F84258 Accutest
SS AA1-SS22 PBAA0028MS 14-JUL-11 MS F84258 Accutest
SS AA1-SS22 PBAA0028MSD 14-JUL-11 MSD F84258 Accutest
SS AA1-SS22 PBAA0029 14-JUL-11 FD F84258 Accutest
SS AA1-SS22 PBAA0030 14-JUL-11 FS 240-1985-1 Test America
SS AA1-SS23 PBAA0031 14-JUL-11 REG F84258 Accutest
SS AA1-SS24 PBAA0032 14-JUL-11 REG F84258 Accutest
SS AA1-SS25 PBAA0033 14-JUL-11 REG F84258 Accutest
SS AA1-SS26 PBAA0034 21-JUL-11 REG F84551 Accutest
SS AA1-SS27 PBAA0035 21-JUL-11 REG F84551 Accutest
SS AA1-SS28 PBAA0036 21-JUL-11 REG F84551 Accutest
SS AA1-SS29 PBAA0037 21-JUL-11 REG F84551 Accutest
SS AA1-SS30 PBAA0038 21-JUL-11 REG F84551 Accutest
SS AA1-SS30 PBAA0038MS 21-JUL-11 MS F84551 Accutest
SS AA1-SS30 PBAA0038MSD 21-JUL-11 MSD F84551 Accutest
SS AA1-SS31 PBAA0039 21-JUL-11 REG F84551 Accutest
SS AA1-SS32 PBAA0040 21-JUL-11 REG F84551 Accutest
SS AA1-SS33 PBAA0041 21-JUL-11 REG F84551 Accutest
SS AA1-SS34 PBAA0042 21-JUL-11 REG F84551 Accutest
SS AA1-SS35 PBAA0043 21-JUL-11 REG F84551 Accutest
SS AA1-SS36 PBAA0044 21-JUL-11 REG F84551 Accutest
SS AA1-SS37 PBAA0045 21-JUL-11 REG F84551 Accutest
SS AA1-SS38 PBAA0046 21-JUL-11 REG F84551 Accutest
SS AA1-SS39 PBAA0047 21-JUL-11 REG F84551 Accutest
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Table 1

Sample Cross-reference
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 3)

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number Laboratory

SS AA1-SS39 PBAA0048 21-JUL-11 FD F84551 Accutest
SS AA1-SS39 PBAA0049 21-JUL-11 FS 240-2219-1 Test America
SS AA1-SS40 PBAA0050 21-JUL-11 REG F84551 Accutest
SS AA1-SS41 PBAA0051 21-JUL-11 REG F84551 Accutest
SS AA1-SS42 PBAA0052 21-JUL-11 REG F84551 Accutest
SS AA1-SS43 PBAA0053 21-JUL-11 REG F84551 Accutest
SS AA1-SS44 PBAA0054 21-JUL-11 REG F84551 Accutest
SS AA1-SS45 PBAA0055 21-JUL-11 REG F84551 Accutest
SS AA1-SS46 PBAA0056 21-JUL-11 REG F84551 Accutest
SS AA1-SS47 PBAA0057 21-JUL-11 REG F84551 Accutest
SS AA1-SS47 PBAA0058 21-JUL-11 FD F84551 Accutest
SS AA1-SS47 PBAA0059 21-JUL-11 FS 240-2219-1 Test America
SS AA1-SS47 PBAA0059-MS 21-JUL-11 MS 240-2219-1 Test America
SS AA1-SS47 PBAA0059-MSD 21-JUL-11 MSD 240-2219-1 Test America
SS AA1-SS48 PBAA0060 14-JUL-11 REG F84258 Accutest
SS AA1-SS49 PBAA0061 13-SEP-11 REG F86095 Accutest
SS AA1-SS50 PBAA0062 13-SEP-11 REG F86095 Accutest
SS AA1-SS51 PBAA0063 13-SEP-11 REG F86095 Accutest
SS AA1-SS52 PBAA0064 13-SEP-11 REG F86095 Accutest
SS AA1-SS52 PBAA0064MS 13-SEP-11 MS F86095 Accutest
SS AA1-SS52 PBAA0064MSD 13-SEP-11 MSD F86095 Accutest
SS AA1-SS53 PBAA0065 13-SEP-11 REG F86095 Accutest
SS AA1-SS54 PBAA0066 13-SEP-11 REG F86095 Accutest
SS AA1-SS55 PBAA0067 13-SEP-11 REG F86095 Accutest
SS AA1-SS56 PBAA0068 13-SEP-11 REG F86095 Accutest
SS AA1-SS57 PBAA0069 13-SEP-11 REG F86095 Accutest
SS AA1-SS58 PBAA0070 13-SEP-11 REG F86095 Accutest
SS AA1-SS58 PBAA0071 13-SEP-11 FD F86095 Accutest
SS AA1-SS58 PBAA0072 13-SEP-11 FS 240-3957-1 Test America
SS AA1-SS59 PBAA0073 13-SEP-11 REG F86095 Accutest
SS AA1-SS60 PBAA0074 13-SEP-11 REG F86095 Accutest
SS AA1-SS61 PBAA0075 13-SEP-11 REG F86095 Accutest
SS AA1-SS62 PBAA0076 12-SEP-11 REG F86095 Accutest
SS AA1-SS63 PBAA0077 13-SEP-11 REG F86095 Accutest
SS AA1-SS64 PBAA0078 13-SEP-11 REG F86095 Accutest
SS AA1-SS65 PBAA0079 13-SEP-11 REG F86095 Accutest
SS AA1-SS66 PBAA0080 13-SEP-11 REG F86095 Accutest
SS AA1-SS67 PBAA0081 12-SEP-11 REG F86095 Accutest
SS AA1-SS68 PBAA0082 13-SEP-11 REG F86095 Accutest
SS AA1-SS69 PBAA0083 13-SEP-11 REG F86095 Accutest
SS AA1-SS70 PBAA0084 13-SEP-11 REG F86095 Accutest
SS AA1-SS71 PBAA0085 12-SEP-11 REG F86095 Accutest
SS AA1-SS72 PBAA0086 12-SEP-11 REG F86095 Accutest
SS AA1-SS73 PBAA0087 12-SEP-11 REG F86095 Accutest
SS AA1-SS74 PBAA0088 12-SEP-11 REG F86095 Accutest
SS AA1-SS75 PBAA0089 12-SEP-11 REG F86095 Accutest
SS AA1-SS76 PBAA0090 12-SEP-11 REG F86095 Accutest
SS AA1-SS52 PBAA0091 13-SEP-11 FD F86095 Accutest
SS AA1-SS52 PBAA0092 13-SEP-11 FS 240-3957-1 Test America
SS AA1-SS77 PBAA0093 07-NOV-11 REG F87658 Accutest
SS AA1-SS78 PBAA0094 07-NOV-11 REG F87658 Accutest
SS AA1-SS79 PBAA0095 07-NOV-11 REG F87658 Accutest
SS AA1-SS80 PBAA0096 07-NOV-11 REG F87658 Accutest
SS AA1-SS81 PBAA0097 07-NOV-11 REG F87658 Accutest
SS AA1-SS82 PBAA0098 07-NOV-11 REG F87658 Accutest
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Table 1

Sample Cross-reference
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 3)

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number Laboratory

SS AA1-SS83 PBAA0099 07-NOV-11 REG F87658 Accutest
SS AA1-SS83 PBAA0100 07-NOV-11 FD F87658 Accutest
SS AA1-SS83 PBAA0101 07-NOV-11 FS 240-5708-1 Test America
SS AA1-SS84 PBAA0102 07-NOV-11 REG F87658 Accutest
SS AA1-SS85 PBAA0103 07-NOV-11 REG F87658 Accutest
SS AA1-SS86 PBAA0104 07-NOV-11 REG F87658 Accutest
SS AA1-SS87 PBAA0105 07-NOV-11 REG F87658 Accutest
SS AA1-SS88 PBAA0106 07-NOV-11 REG F87658 Accutest
SS AA1-SS89 PBAA0107 20-DEC-11 REG F88937 Accutest
SS AA1-SS90 PBAA0108 20-DEC-11 REG F88937 Accutest
SS AA1-SS91 PBAA0109 20-DEC-11 REG F88937 Accutest
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations
Acid Area 1

Former Plum Brook Ordnance Works 
Sandusky, Ohio

(Page 1 of 2)

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 0.111 J 0.0891 J 0.098 U 21.89  -
Aroclor 1260 N mg/kg 0.359 J 0.218 J 0.63 48.87 54.80

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 0.953 J 0.285 J 0.21 U 107.92  -
Aroclor 1260 N mg/kg 2.92 J 0.839 J 3 110.72 2.70

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 0.009 U 0.0148 J 0.021 U  -  -
Aroclor 1260 N mg/kg 0.027 J 0.0459 J 0.021 U 51.85  -

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 2.41 J 0.065 J 0.2 U 189.49  -
Aroclor 1260 N mg/kg 7.92 J 0.174 J 2.6 191.40 101.14

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 0.201 J 0.213 J 0.33 5.80 48.59
Aroclor 1260 N mg/kg 0.319 J 0.419 J 0.1 U 27.10  -

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 1.2 J 1.29 J 0.18 U 7.23  -
Aroclor 1260 N mg/kg 1.39 J 1.15 J 0.82 18.90 51.58

REG FD FS

PBAA0057 PBAA0058 PBAA0059
21-Jul-11 21-Jul-11 21-Jul-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS

AA1-SS47 AA1-SS47 AA1-SS47

PBAA0047 PBAA0048 PBAA0049
21-Jul-11 21-Jul-11 21-Jul-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS

AA1-SS04 AA1-SS04 AA1-SS04
PBAA0004 PBAA0005 PBAA0006
13-Jul-11 13-Jul-11 13-Jul-11

AA1-SS39 AA1-SS39 AA1-SS39

AA1-SS22 AA1-SS22 AA1-SS22
PBAA0028 PBAA0029 PBAA0030
14-Jul-11 14-Jul-11 14-Jul-11

REG FD FS

14-Jul-11 14-Jul-11 14-Jul-11
0 - 1 Ft 0 - 1 Ft 0 - 1 Ft

AA1-SS17 AA1-SS17 AA1-SS17
PBAA0021 PBAA0022 PBAA0023
13-Jul-11 13-Jul-11 13-Jul-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS

AA1-SS12 AA1-SS12 AA1-SS12
PBAA0014 PBAA0015 PBAA0016

REG FD FS
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations
Acid Area 1

Former Plum Brook Ordnance Works 
Sandusky, Ohio

(Page 2 of 2)

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 0.15 J 0.145 J 0.24 U 3.39  -
Aroclor 1260 N mg/kg 0.479 J 0.661 J 0.89 31.93 60.04

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1254 N mg/kg 1.41 J 1.7 J 0.45 U 18.65  -
Aroclor 1260 N mg/kg 3.91 J 4.14 J 4.9 5.71 22.47

Location:
Sample Number: Relative Relative

Sample Date: Percent Percent
Sample Depth Difference Difference

Sample Purpose: REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aroclor 1260 N mg/kg 0.0157 J 0.0165 J 0.041 J 4.97 89.24

Notes:
Non-detects reported to LOD
REG - Regulare Field Sample
FD- Field Duplicate
FS- Field Split

PBAA0099 PBAA0100 PBAA0101
7-Nov-11 7-Nov-11 7-Nov-11

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS

AA1-SS83 AA1-SS83 AA1-SS83

AA1-SS52 AA1-SS52 AA1-SS52
PBAA0064 PBAA0091 PBAA0092
13-Sep-11 13-Sep-11 13-Sep-11

13-Sep-11 13-Sep-11 13-Sep-11
0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS

AA1-SS58 AA1-SS58 AA1-SS58
PBAA0070 PBAA0071 PBAA0072

0 - 1 Ft 0 - 1 Ft 0 - 1 Ft
REG FD FS
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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.
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 4)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

F88937 PBAA0109 PCB3 Aroclor 1260 J 15      

F88937 PBAA0107 PCB3 Aroclor 1260 J 15      

240‐5708‐1 PBAA0101 PCBS Aroclor 1260 J 15      

F86095 PBAA0064 PCB3 Aroclor 1260 J 15      

F86095 PBAA0087 PCB3 Aroclor 1260 J 15      

F86095 PBAA0088 PCB3 Aroclor 1260 J 15      

F86095 PBAA0089 PCB3 Aroclor 1260 J 15      

F86095 PBAA0090 PCB3 Aroclor 1260 J 15      

F86095 PBAA0086 PCB3 Aroclor 1260 J 15      

F86095 PBAA0077 PCB3 Aroclor 1260 J 15      

F86095 PBAA0073 PCB3 Aroclor 1260 J 15      

F86095 PBAA0075 PCB3 Aroclor 1260 J 15      

F86095 PBAA0076 PCB3 Aroclor 1260 J 15      

F86095 PBAA0081 PCB3 Aroclor 1260 J 15      

F86095 PBAA0083 PCB3 Aroclor 1260 J 15      

F86095 PBAA0071 PCB3 Aroclor 1260 J 15      

F86095 PBAA0066 PCB3 Aroclor 1260 J 15      

F87658 PBAA0093 PCB3 Aroclor 1260 J 15 19    

F87658 PBAA0100 PCB3 Aroclor 1260 J 15      

F87658 PBAA0095 PCB3 Aroclor 1260 J 15 19    

F87658 PBAA0096 PCB3 Aroclor 1260 J 15 19    

F87658 PBAA0097 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0028 PCB3 Aroclor 1260 J 17 15 19  

F84258 PBAA0031 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0020 PCB3 Aroclor 1260 J 15      

F84258 PBAA0019 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0004 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0005 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0002 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0014 PCB3 Aroclor 1260 J 17 15 19  

F84258 PBAA0015 PCB3 Aroclor 1260 J 17 15 19  

F84258 PBAA0033 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0060 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0047 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0058 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0054 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0053 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0045 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0042 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0038 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0041 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0037 PCB3 Aroclor 1260 J 15 19    

F88937 PBAA0109 PCB3 Aroclor 1254 J 15      

F88937 PBAA0107 PCB3 Aroclor 1254 J 15      

F86095 PBAA0064 PCB3 Aroclor 1254 J 15      

Reason Codes
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 4)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F86095 PBAA0087 PCB3 Aroclor 1254 J 15      

F86095 PBAA0088 PCB3 Aroclor 1254 J 15      

F86095 PBAA0089 PCB3 Aroclor 1254 J 15      

F86095 PBAA0090 PCB3 Aroclor 1254 J 15      

F86095 PBAA0086 PCB3 Aroclor 1254 J 15      

F86095 PBAA0077 PCB3 Aroclor 1254 J 15      

F86095 PBAA0076 PCB3 Aroclor 1254 J 15      

F86095 PBAA0073 PCB3 Aroclor 1254 J 15      

F86095 PBAA0075 PCB3 Aroclor 1254 J 15      

F86095 PBAA0081 PCB3 Aroclor 1254 J 15      

F86095 PBAA0083 PCB3 Aroclor 1254 J 15      

F86095 PBAA0071 PCB3 Aroclor 1254 J 15      

F86095 PBAA0066 PCB3 Aroclor 1254 J 15      

F87658 PBAA0093 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0095 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0096 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0097 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0028 PCB3 Aroclor 1254 J 17 15 19  

F84258 PBAA0031 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0019 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0004 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0005 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0002 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0014 PCB3 Aroclor 1254 J 17 15 19  

F84258 PBAA0015 PCB3 Aroclor 1254 J 17 15 19  

F84258 PBAA0033 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0060 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0045 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0047 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0058 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0054 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0053 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0042 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0038 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0041 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0037 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0096 PCB3 Aroclor 1268 J 15 19    

F87658 PBAA0095 PCB3 Aroclor 1268 J 19      

F84551 PBAA0056 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0056 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0055 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0055 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0052 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0052 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0040 PCB3 Aroclor 1254 J 15 19    
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 4)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F84551 PBAA0040 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0057 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0057 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0043 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0043 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0036 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0036 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0050 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0050 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0051 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0051 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0025 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0025 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0026 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0026 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0027 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0027 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0003 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0003 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0008 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0008 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0009 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0009 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0010 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0010 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0012 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0012 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0018 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0018 PCB3 Aroclor 1260 J 15 19    

F86095 PBAA0079 PCB3 Aroclor 1254 J 15      

F86095 PBAA0079 PCB3 Aroclor 1260 J 15      

F86095 PBAA0068 PCB3 Aroclor 1254 J 15      

F86095 PBAA0068 PCB3 Aroclor 1260 J 15      

F86095 PBAA0082 PCB3 Aroclor 1254 J 15      

F86095 PBAA0082 PCB3 Aroclor 1260 J 15      

F86095 PBAA0091 PCB3 Aroclor 1254 J 15      

F86095 PBAA0091 PCB3 Aroclor 1260 J 15      

F84551 PBAA0048 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0048 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0035 PCB3 Aroclor 1254 J 18 15 19  

F84551 PBAA0035 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0039 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0039 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0044 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0044 PCB3 Aroclor 1260 J 15 19    
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 4)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F84551 PBAA0046 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0046 PCB3 Aroclor 1260 J 15 19    

F84551 PBAA0034 PCB3 Aroclor 1254 J 15 19    

F84551 PBAA0034 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0021 PCB3 Aroclor 1260 J 17      

F84258 PBAA0022 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0022 PCB3 Aroclor 1260 J 17 15 19  

F84258 PBAA0024 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0024 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0001 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0001 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0007 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0007 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0013 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0013 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0017 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0017 PCB3 Aroclor 1260 J 15 19    

F84258 PBAA0029 PCB3 Aroclor 1254 J 17 15 19  

F84258 PBAA0029 PCB3 Aroclor 1260 J 17 15 19  

F84258 PBAA0032 PCB3 Aroclor 1254 J 15 19    

F84258 PBAA0032 PCB3 Aroclor 1260 J 15 19    

F86095 PBAA0080 PCB3 Aroclor 1254 J 15      

F86095 PBAA0080 PCB3 Aroclor 1260 J 15      

F86095 PBAA0069 PCB3 Aroclor 1254 J 15      

F86095 PBAA0069 PCB3 Aroclor 1260 J 15      

F86095 PBAA0074 PCB3 Aroclor 1254 J 15      

F86095 PBAA0074 PCB3 Aroclor 1260 J 15      

F86095 PBAA0062 PCB3 Aroclor 1254 J 15      

F86095 PBAA0062 PCB3 Aroclor 1260 J 15      

F86095 PBAA0070 PCB3 Aroclor 1254 J 15      

F86095 PBAA0070 PCB3 Aroclor 1260 J 15      

F86095 PBAA0065 PCB3 Aroclor 1254 J 15      

F86095 PBAA0065 PCB3 Aroclor 1260 J 15      

F86095 PBAA0078 PCB3 Aroclor 1254 J 15      

F86095 PBAA0078 PCB3 Aroclor 1260 J 15      

F87658 PBAA0094 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0094 PCB3 Aroclor 1260 J 15 19    

F87658 PBAA0099 PCB3 Aroclor 1260 J 15      

F87658 PBAA0105 PCB3 Aroclor 1254 J 15 19    

F87658 PBAA0105 PCB3 Aroclor 1260 J 15 19    

F88937 PBAA0108 PCB3 Aroclor 1254 J 15      

F88937 PBAA0108 PCB3 Aroclor 1260 J 15    
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Table 5

Laboratory and Validation Qualifier Definitions
Former Plum Brook Ordnance Works

Sandusky, Ohio

Qualifier Definition

Laboratory

B Indicates the analyte is found in associated method blank.
J Indicates the analyte result is an estimated value.

ND Not detected.  The compound was analyzed for, but not detected above the associated 
reporting limit.

MDL Method detection limit.
RL Reporting limit.
E Indicates the value exceeds the calibration range.

ND Indicates presumptive evidence of a compound

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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Data Validation Summary Report 
Acid Area 1 Sampling July 2011 – December 2011 

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 July through December 2011 sampling events.  The analytical data consisted of 
five sample delivery groups (F84258, F84551, F86095, F87658 and F88937) analyzed by 
Accutest of Orlando, Florida.  In addition, field-split samples were collected and analyzed by 
Test America, North Canton, Ohio. The field split data consisted of four SDGs (240-1985-1, 
240-2219-1, 240-3957-1 and 240-5708-1). Level III data validation was performed on the field 
split analytical and findings are discussed in section 5.0 of this report. 
 
The following samples were validated for this investigation:   
 

SDG Number Sample Number 

F84258 

PBAA0001, PBAA0002, PBAA0003, PBAA0004, PBAA0005, PBAA0007, PBAA0008, 
PBAA0009, PBAA0010, PBAA0011, PBAA0012, PBAA0013, PBAA0014, PBAA0015, 
PBAA0017, PBAA0018, PBAA0019, PBAA0020, PBAA0021, PBAA0022, PBAA0024, 
PBAA0025, PBAA0026, PBAA0027, PBAA0028, PBAA0029, PBAA0031, PBAA0032, 
PBAA0033, PBAA0060  

F84551 PBAA0034, PBAA0035, PBAA0036, PBAA0037, PBAA0038, PBAA0039, PBAA0040, 
PBAA0041, PBAA0042, PBAA0043, PBAA0044, PBAA0045, PBAA0046, PBAA0047, 
PBAA0048, PBAA0050, PBAA0051, PBAA0052, PBAA0053, PBAA0054, PBAA0055, 
PBAA0056, PBAA0057, PBAA0058 

F86095 PBAA0061, PBAA0062, PBAA0063, PBAA0064, PBAA0065, PBAA0066, PBAA0067, 
PBAA0068, PBAA0069, PBAA0070, PBAA0071, PBAA0073, PBAA0074, PBAA0075, 
PBAA0076, PBAA0077, PBAA0078, PBAA0079, PBAA0080, PBAA0081, PBAA0082, 
PBAA0083, PBAA0084, PBAA0085, PBAA0086, PBAA0087, PBAA0088, PBAA0089, 
PBAA0090, PBAA0091 

F87658 
PBAA0093, PBAA0094, PBAA0095, PBAA0096, PBAA0097, PBAA0098, PBAA0099, 
PBAA0100, PBAA0102, PBAA0103, PBAA0104, PBAA0105, PBAA0106 

F88937 PBAA0107, PBAA0108, PBAA0109 

240-1985-1 PBAA0006, PBAA0016, PBAA0023, PBAA0030 

240-2219-1 PBAA0049, PBAA0059 

240-3957-1 PBAA0072, PBAA0092 

240-5708-1 PBAA0101 

 
 
The samples were analyzed for the following: 
 

Parameter (Prep/Analytical Method) 

PCBs by SW846 3550C,8082A 
  
  
2.0   Procedures 
The sample data were validated following the logic identified in the EPA Contract Laboratory 
Program National Functional Guidelines for Organic Review (June 2008) for all areas except 
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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 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., 
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.  An 
individual validation report has been prepared for the parameters 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 process.  No data were 
rejected. 
 
4.0   Analysis-Specific Data Validation Summaries 
 
4.1   Polychlorinated Biphenyls (PCBs) by SW846 8082 
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. 
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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. 
 
Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified with the 
following exceptions: 
 

SDG Samples Affected Compound(s) 
Validation 
Qualifier 

F84258 

 PBAA0014(original), PBAA0015(FD) Aroclor 1254, Aroclor 1260 

J PBAA0021(original), PBAA0022(FD) Aroclor 1260 

PBAA0028(original), PBAA0029(FD) Aroclor 1254, Aroclor 1260 

 
Second Column Confirmation 
Samples having analytes with detects were verified on a second confirmation column; QC 
criteria (40% RPD) were met with the following exceptions: 
 

 SDG Number Samples Affected Analyte 
Validation 
Qualifier 

F84551 PBAA0035 Aroclor 1254 J 

 
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 following samples had reported analyte results that were an estimated value due to the 
presence of multiple overlapping Aroclor patterns: 
 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F84258 

PBAA0001, PBAA0002, PBAA0003, 
PBAA0004, PBAA0005, PBAA0007, 
PBAA0008, PBAA0009, PBAA0010, 
PBAA0012, PBAA0013, PBAA0017, 
PBAA0018, PBAA0019, PBAA0022, 
PBAA0024, PBAA0025, PBAA0026, 
PBAA0027, PBAA0028, PBAA0029, 
PBAA0031, PBAA0032, PBAA0033, 

PBAA0060,  

Aroclor 1254, Aroclor 1260 J 
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SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F84551 

PBAA0034, PBAA0035, PBAA0036, 
PBAA0037, PBAA0038, PBAA0039, 
PBAA0040, PBAA0041, PBAA0042, 
PBAA0043, PBAA0044, PBAA0045, 
PBAA0046, PBAA0047, PBAA0048, 
PBAA0050, PBAA0051, PBAA0052, 
PBAA0053, PBAA0054, PBAA0055, 
PBAA0056, PBAA0057, PBAA0058 

Aroclor 1254, Aroclor 1260 J 

F87658 
PBAA0095, PBAA0096  Aroclor 1268 J 

PBAA0093, PBAA0094, PBAA0095, 
PBAA0096, PBAA0097, PBAA0105 

Aroclor 1254, Aroclor 1260 J 

 
 
5.0   Quality Assurance Field Split Sample Data Evaluation 
Data from the quality assurance split samples, (SDGs:  240-1985-1, 240-2219-1, 240-3957-1 and 
240-5708-1), were validated.  The field split (FS) samples were analyzed for Polychlorinated 
Biphenyls (PCBs) by SW846 8280.  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 

240-1985-1 PBAA0006, PBAA0016, PBAA0023, PBAA0030 

240-2219-1 PBAA0049, PBAA0059 

240-3957-1 PBAA0072, PBAA0092 

240-5708-1 PBAA0101 

 
 

Sample/FD/FS 

PBAA0004 (Original) / PBAA0005 (FD) / PBAA0006 (FS)

PBAA0014 (Original) / PBAA0015 (FD) / PBAA0016 (FS)

PBAA0021 (Original) / PBAA0022 (FD) / PBAA0023 (FS)

PBAA0028 (Original) / PBAA0029 (FD) / PBAA0030 (FS) 

PBAA0047 (Original) / PBAA0048 (FD) / PBAA0049 (FS) 

PBAA0057 (Original) / PBAA0058 (FD) / PBAA0059 (FS) 
PBAA0070 (Original) / PBAA0071 (FD) / PBAA0072 (FS)

PBAA0064 (Original) / PBAA0091 (FD) / PBAA0092 (FS)

PBAA0099 (Original) / PBAA0100 (FD) / PBAA0101 (FS) 

 
5.1   Polychlorinated Biphenyls (PCBs) by SW846 8082 
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. 
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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 detects were verified on a second confirmation column; QC 
criteria (40% RPD) were met. 
 
Field Splits 
Table 2 of the Data Quality addresses the Regular/Field Duplicate/Field Split comparison.  A 
Relative Percent Difference is calculated for the analytes that were detects.   
 
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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ATTACHMENT A 



Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 8)

Reason Code Description
15 Quantitation
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 8)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

F88937 PBAA0109 PCB3 Aroclor 1260 J 15      

F88937 PBAA0107 PCB3 Aroclor 1260 J 15  

240‐5708‐1 PBAA0101 PCBS Aroclor 1260 J 15  

F86095 PBAA0064 PCB3 Aroclor 1260 J 15  

F86095 PBAA0087 PCB3 Aroclor 1260 J 15  

F86095 PBAA0088 PCB3 Aroclor 1260 J 15  

F86095 PBAA0089 PCB3 Aroclor 1260 J 15  

F86095 PBAA0090 PCB3 Aroclor 1260 J 15  

F86095 PBAA0086 PCB3 Aroclor 1260 J 15  

F86095 PBAA0077 PCB3 Aroclor 1260 J 15  

F86095 PBAA0073 PCB3 Aroclor 1260 J 15  

F86095 PBAA0075 PCB3 Aroclor 1260 J 15  

F86095 PBAA0076 PCB3 Aroclor 1260 J 15  

F86095 PBAA0081 PCB3 Aroclor 1260 J 15  

F86095 PBAA0083 PCB3 Aroclor 1260 J 15  

F86095 PBAA0071 PCB3 Aroclor 1260 J 15  

F86095 PBAA0066 PCB3 Aroclor 1260 J 15  

F87658 PBAA0093 PCB3 Aroclor 1260 J 15 19

F87658 PBAA0100 PCB3 Aroclor 1260 J 15  

F87658 PBAA0095 PCB3 Aroclor 1260 J 15 19

F87658 PBAA0096 PCB3 Aroclor 1260 J 15 19

F87658 PBAA0097 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0028 PCB3 Aroclor 1260 J 17 15 19

F84258 PBAA0031 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0020 PCB3 Aroclor 1260 J 15  

F84258 PBAA0019 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0004 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0005 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0002 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0014 PCB3 Aroclor 1260 J 17 15 19

F84258 PBAA0015 PCB3 Aroclor 1260 J 17 15 19

F84258 PBAA0033 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0060 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0047 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0058 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0054 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0053 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0045 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0042 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0038 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0041 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0037 PCB3 Aroclor 1260 J 15 19

Reason Codes
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 8)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F88937 PBAA0109 PCB3 Aroclor 1254 J 15  

F88937 PBAA0107 PCB3 Aroclor 1254 J 15  

F86095 PBAA0064 PCB3 Aroclor 1254 J 15  

F86095 PBAA0087 PCB3 Aroclor 1254 J 15  

F86095 PBAA0088 PCB3 Aroclor 1254 J 15  

F86095 PBAA0089 PCB3 Aroclor 1254 J 15  

F86095 PBAA0090 PCB3 Aroclor 1254 J 15  

F86095 PBAA0086 PCB3 Aroclor 1254 J 15  

F86095 PBAA0077 PCB3 Aroclor 1254 J 15  

F86095 PBAA0076 PCB3 Aroclor 1254 J 15  

F86095 PBAA0073 PCB3 Aroclor 1254 J 15  

F86095 PBAA0075 PCB3 Aroclor 1254 J 15  

F86095 PBAA0081 PCB3 Aroclor 1254 J 15  

F86095 PBAA0083 PCB3 Aroclor 1254 J 15  

F86095 PBAA0071 PCB3 Aroclor 1254 J 15  

F86095 PBAA0066 PCB3 Aroclor 1254 J 15  

F87658 PBAA0093 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0095 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0096 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0097 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0028 PCB3 Aroclor 1254 J 17 15 19

F84258 PBAA0031 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0019 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0004 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0005 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0002 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0014 PCB3 Aroclor 1254 J 17 15 19

F84258 PBAA0015 PCB3 Aroclor 1254 J 17 15 19

F84258 PBAA0033 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0060 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0045 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0047 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0058 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0054 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0053 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0042 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0038 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0041 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0037 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0096 PCB3 Aroclor 1268 J 15 19

F87658 PBAA0095 PCB3 Aroclor 1268 J 19  

F84551 PBAA0056 PCB3 Aroclor 1254 J 15 19
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 8)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F84551 PBAA0056 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0055 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0055 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0052 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0052 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0040 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0040 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0057 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0057 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0043 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0043 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0036 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0036 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0050 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0050 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0051 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0051 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0025 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0025 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0026 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0026 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0027 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0027 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0003 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0003 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0008 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0008 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0009 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0009 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0010 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0010 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0012 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0012 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0018 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0018 PCB3 Aroclor 1260 J 15 19

F86095 PBAA0079 PCB3 Aroclor 1254 J 15  

F86095 PBAA0079 PCB3 Aroclor 1260 J 15  

F86095 PBAA0068 PCB3 Aroclor 1254 J 15  

F86095 PBAA0068 PCB3 Aroclor 1260 J 15  

F86095 PBAA0082 PCB3 Aroclor 1254 J 15  

F86095 PBAA0082 PCB3 Aroclor 1260 J 15  

F86095 PBAA0091 PCB3 Aroclor 1254 J 15  
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 8)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F86095 PBAA0091 PCB3 Aroclor 1260 J 15  

F84551 PBAA0048 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0048 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0035 PCB3 Aroclor 1254 J 18 15 19

F84551 PBAA0035 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0039 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0039 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0044 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0044 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0046 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0046 PCB3 Aroclor 1260 J 15 19

F84551 PBAA0034 PCB3 Aroclor 1254 J 15 19

F84551 PBAA0034 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0021 PCB3 Aroclor 1260 J 17  

F84258 PBAA0022 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0022 PCB3 Aroclor 1260 J 17 15 19

F84258 PBAA0024 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0024 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0001 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0001 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0007 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0007 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0013 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0013 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0017 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0017 PCB3 Aroclor 1260 J 15 19

F84258 PBAA0029 PCB3 Aroclor 1254 J 17 15 19

F84258 PBAA0029 PCB3 Aroclor 1260 J 17 15 19

F84258 PBAA0032 PCB3 Aroclor 1254 J 15 19

F84258 PBAA0032 PCB3 Aroclor 1260 J 15 19

F86095 PBAA0080 PCB3 Aroclor 1254 J 15  

F86095 PBAA0080 PCB3 Aroclor 1260 J 15  

F86095 PBAA0069 PCB3 Aroclor 1254 J 15  

F86095 PBAA0069 PCB3 Aroclor 1260 J 15  

F86095 PBAA0074 PCB3 Aroclor 1254 J 15  

F86095 PBAA0074 PCB3 Aroclor 1260 J 15  

F86095 PBAA0062 PCB3 Aroclor 1254 J 15  

F86095 PBAA0062 PCB3 Aroclor 1260 J 15  

F86095 PBAA0070 PCB3 Aroclor 1254 J 15  

F86095 PBAA0070 PCB3 Aroclor 1260 J 15  

F86095 PBAA0065 PCB3 Aroclor 1254 J 15  

F86095 PBAA0065 PCB3 Aroclor 1260 J 15  
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 8)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F86095 PBAA0078 PCB3 Aroclor 1254 J 15  

F86095 PBAA0078 PCB3 Aroclor 1260 J 15  

F87658 PBAA0094 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0094 PCB3 Aroclor 1260 J 15 19

F87658 PBAA0099 PCB3 Aroclor 1260 J 15  

F87658 PBAA0105 PCB3 Aroclor 1254 J 15 19

F87658 PBAA0105 PCB3 Aroclor 1260 J 15 19

F88937 PBAA0108 PCB3 Aroclor 1254 J 15  

F88937 PBAA0108 PCB3 Aroclor 1260 J 15  
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 7 of 8)

Qualifier Definition

Laboratory

J Indicates the analyte result is an estimated value.
U Not detected.  The compound was analyzed for, but not detected above the associated 

reporting limit.

Validation

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.
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Attachment A

Summary of Data Validation Reason Codes
Acid Area 1

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 8 of 8)

Soil - LCS Soil - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Aroclor-1016 69 - 117 69 - 117 26 10 - 199 10 - 199 30
Aroclor-1260 71 - 121 71 - 121 30 10 - 199 10 - 199 30

LCS ‐ Laboratory Control Sample
MS/MSD - Matrix Spike/Matrix Spike Duplicate
RPD - Relative Percent Difference
N/A - Not Applicable

PCBs, SW-846 8082

Test America
Soil - MS/MSD

Spiked Compound

Accutest
Soil - MS/MSD
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ATTACHMENT A-6 
 

WASTE MANIFEST FOR DECONTAMINATION WATER 
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Responses to Ohio Environmental Protection Agency Comments on the 
Draft Feasibility Study for Acid Area 1 

Plum Brook Ordnance Works, Sandusky, Ohio, 
Dated October 24, 2012 

FUDS Project No. G05OH001823 
 
 
Comments by Janusz Byczkowski, Ph.D., Ohio Environmental Protection Agency (OEPA) 
Toxicologist, received January 30, 2013. 
 
 
Comment 1: Table 2-1. This document states: "…ILCR of RG […]  6E-6g […] 1E-5g 

…”  There is no footnote “g” below the Table 2-1.  
 
Recommendation:  Please correct the mislabeled index “ g “.  
 
Response 1:  The references to footnote “g” will be deleted. Footnote “c,” referenced in 

the heading of the last column, is sufficient to communicate the intended 
information. 
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