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Executive Summary 

 
The U.S. Army Corps of Engineers (USACE) is investigating the former Plum Brook Ordnance 

Works (PBOW) in Sandusky, Erie County, Ohio, under the Defense Environmental Restoration 

Program’s Formerly Used Defense Sites authorization and funding. The PBOW site was used for 

the manufacture of explosives during World War II. The former PBOW site is currently operated 

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

Brook Station, an active testing and research installation associated with NASA’s John Glenn 

Research Center of Cleveland, Ohio. USACE contracted Shaw Environmental, Inc. (Shaw) to 

conduct a remedial investigation (RI) of the Unloading Area. The Unloading Area is located in 

the central portion of the PBOW facility on the north side of Maintenance Road, between 

Ransom Road and Taylor Road. During PBOW manufacturing operations from 1941 to 1945, 

the Unloading Area was used principally for unloading of toluene and possibly other chemicals 

from railcars. Chemical contaminations that may have resulted from operations at the Unloading 

Area are expected to be primarily nitroaromatics, volatile organic compounds (VOC), 

semivolatile organic compounds (SVOC), metals, and polychlorinated biphenyls (PCB).  

 

A limited site investigation of surface and subsurface soil and groundwater within the 

Unloading Area was conducted by the Morrison Knudsen Corporation in 1993. Two surface 

soil samples and one subsurface soil sample were collected from the vicinity of the 

Unloading Area. Groundwater samples were collected from a monitoring well located on the 

northeast edge of the Unloading Area, just south of the rail line. Soil samples were analyzed 

for VOCs, SVOCs, pesticides/PCBs, explosives, and metals. Laboratory results were 

compared to U.S. Environmental Protection Agency (EPA) preliminary remediation goals. 

Shaw rescreened these analytical results and compared them to 2010 EPA regional 

screening levels (RSL).  

 

Four compounds, all polycyclic aromatic hydrocarbons (PAH), exceeded their RSLs in the 

subsurface sample. Only low levels of PAHs were reported in the two surface soil samples. 

Groundwater samples were analyzed for VOCs, SVOCs, explosives, and metals. The VOCs 

1,1-dichloroethane and 1,1,1-trichloroethane were found above both the RSLs and 

maximum contaminant levels. In addition, aluminum, cobalt, iron, lead, nickel, and 

vanadium exceeded both RSLs and background screening concentrations (BSC) in one or 

more unfiltered groundwater samples. Metals were not detected above RSLs or BSCs in any 

of the filtered samples. Based upon the detection of PAH compounds in the subsurface soil 
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sample and VOCs, PAHs, and metals in groundwater, USACE recommended further 

evaluation of the nature and extent of the contaminants. 

 

RI activities were conducted by Shaw at the Unloading Area from May 2011 through May 2012. 

Field activities included direct-push drilling; direct-push soil and groundwater sampling; 

temporary piezometer installation; permanent monitoring well installation in upgradient, source 

area, and downgradient locations; two rounds of groundwater sampling from the newly installed 

wells (one in the PBOW wet season and one in the dry season); surveying of sample locations; 

and investigation-derived waste management.  

 

Collection of soil samples was conducted from three distinct intervals during direct-push 

operations to provide evidence of soil contamination left from former operations. No fill material 

is interpreted to be present at the Unloading Area, so the surface soil sample was collected from 

the 0- to 1-foot depth interval. The second soil sample representing the 3- to 5-foot interval was 

collected approximately 2 feet below the surface sample interval. The third sample was collected 

at a depth of 8 to 10 feet below ground surface. Groundwater sampling from the temporary 

piezometers was attempted using the low-flow groundwater sampling technology with a 

peristaltic pump. With the exception of one temporary well (ULA-PZ04), low-flow sampling 

was not possible, so all remaining temporary wells were sampled by purging the well dry and 

collecting the sample the following day. Groundwater samples from the temporary piezometers 

were used only for an initial assessment of the overburden/shale groundwater quality, to aid in 

the decision of whether the overburden/shale groundwater is of quantity and quality to be 

considered a potable water supply in the state of Ohio, and to assist in placement of permanent 

monitoring wells, if necessary. Analytical results from the various media collected were 

compared to risk-based screening concentrations (RBSC) derived from April 2012 EPA RSLs 

for a residential land-use scenario. The April 2012 RSLs were current at the time this report was 

originally drafted. These screening levels were used as points of comparison in this site 

characteristic report (SCR). Site contaminants will be further evaluated in risk assessments. In 

addition, the analytical results for the metals in the soil samples and overburden/shale 

groundwater samples were compared to BSC values.  

 

Soil. From May 18 through 19, 2011, a total of 44 RI soil samples (including four quality 

assurance and four quality control samples) were collected from 12 direct-push borings at the 

Unloading Area. Soil samples included 14 surface and 30 subsurface soil samples. Soil samples 

were analyzed for nitroaromatics, VOCs, SVOCs, and target analyte list (TAL) metals; one 
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soil samples from only the intermediate depth range (3 to 5 feet below ground surface) were 

analyzed for PCBs. Only one compound, the SVOC benzo(a)pyrene, was detected above its 

RBSC in three surface soil samples, and no metals in surface or subsurface soil exceeded both 

the RBSC and BSC.  

 

Piezometer Groundwater. In June 2011, a total of 10 groundwater samples were collected 

from eight temporary piezometers (ULA-PZ01 through UAL-PZ08) and analyzed for VOCs and 

other analytical parameters if groundwater sample volume was sufficient. Only one groundwater 

sample, collected from piezometer ULA-PZ04, was analyzed for the complete suite of analyses, 

which included nitroaromatics, VOCs, SVOCs, PCBs, metals (filtered and unfiltered), and water 

quality parameters (alkalinity, chloride, hardness, nitrate/nitrite, sulfate, total dissolved solids, 

total suspended solids, turbidity, and cyanide). Four metals (aluminum, arsenic, iron, and 

manganese) were found above RBSCs and BSCs in unfiltered samples. One metal, manganese, 

was found above its RBSC and BSC in a filtered sample.  

 

Overburden/Shale Groundwater. Monitoring well groundwater sampling from an 

upgradient well (ULA-MW01), a source area well (ULA-MW02), and a downgradient well 

(ULA-MW03) occurred in December (dry season) of 2011 and April and May (wet season) of 

2012. Monitoring well samples were analyzed for nitroaromatics, VOCs, SVOCs, metals 

(filtered and unfiltered), and water quality parameters.  

 

There were no detections of nitroaromatics during either sampling event. There were no 

detections of VOCs or SVOCs above RBSCs in the monitoring wells during either sampling 

event. During the dry season sampling month of December, only iron was detected above both 

the RBSC and BSC in the unfiltered metal sample. No filtered metals were detected above both 

their RBSCs and BSCs. During the wet season sampling months of April and May, only iron was 

detected above both the RBSC and BSC in both the unfiltered and filtered metal samples.  

 

Conclusions. Characterization of the Unloading Area soils and groundwater is judged to be 

adequate. Surface soil, subsurface soil, and overburden/shale groundwater at the Unloading Area 

appear to be unimpacted by previous operations. Analytical evidence provides no indication of 

surface or subsurface soil being affected from previous unloading activities except for the 

detection of the SVOC above the RBSC in the surface soil. Overburden/shale groundwater 

analytical results exhibited only iron above the RBSC and BSC. No further evaluation of the 

Unloading Area is recommended at this time beyond the BHHRA and screening-level ecological 

risk assessment.  
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1.0  Introduction 

 
The U.S. Army is conducting a Comprehensive Environmental Response, Compensation, and 

Liability Act response action at a property previously under the accountability and custody of the U.S. 

Department of Defense (DOD), the former Plum Brook Ordnance Works (PBOW) in Sandusky, Erie 

County, Ohio. The PBOW site is currently being investigated under the Defense Environmental 

Restoration Program for Formerly Used Defense Sites. This portion of the overall PBOW response 

action is currently in the remedial investigation (RI) phase for the Unloading Area. 

 

This work is being performed to determine if there has been a release of hazardous substances, 

pollutants, or contaminants that present an unacceptable risk to human health and the environment. 

The former 9,000-acre PBOW site was used for the manufacture of nitroaromatics during World War 

II. The National Aeronautics and Space Administration (NASA) operates and maintains the site as the 

Plum Brook Station (PBS) of the John Glenn Research Center at Lewis Field. Figure 1-1 shows the 

geographical location of the former PBOW site. 

 

The investigation is being managed and technically overseen by the Nashville, Tennessee, and 

Huntington, West Virginia, district offices of the U.S. Army Corps of Engineers (USACE). 

Fieldwork and reporting for the Unloading Area was performed under the following contract and 

delivery order: 

 
 USACE Mobile A/E Environmental Services IDIQ, Contract Number W91278-10-D-

0094, DO DX01:  RI fieldwork for Data Gap Investigation for the Garage 
Maintenance Area – Former Sellite Area and Unloading Area, including direct-push 
soil sampling, piezometer installation and sampling, sample analysis, well 
installation, groundwater sampling, surveying, investigation-derived waste (IDW) 
management, and reporting. 

 

Groundwater sampling at the Unloading Area was conducted to determine the overburden/shale 

chemical quality along with other objectives listed in Section 1.1. Based on the findings of the 

2004 Groundwater Data Summary and Evaluation Report (Shaw Environmental, Inc. [Shaw], 

2005), two general seasons exist at PBOW for precipitation and groundwater recharge:  a wet 

season (January through June) and a dry season (July through December). Groundwater 

sampling was conducted during the spring and fall time periods to monitor these potential 

seasonal precipitation fluxes. 
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The field activities completed by Shaw for the investigation area were conducted pursuant to the 

following documents:   

 

General Site Activities 
 
 Site-Wide Accident Prevention Plan/Site-Wide Health and Safety Plan Appendix 

(Shaw, 2008a) 
 
 Site-Wide Sampling and Analysis Plan (Shaw, 2008b) 
 
 Site-Wide Quality Assurance Project Plan (Shaw, 2008c). 

 
Site-Specific Activities 

 
 Site-Specific Sampling and Analysis Plan (Shaw, 2011). 

 

1.1  Scope of Work and Project Objectives  

The scope of the RI activities prerequisite to this site characterization report include preparation 

of a quality control (QC) plan and site-specific addenda to the site-wide safety and health plan 

and site-wide sampling and analysis plan (SWSAP), soil sampling, installation of temporary 

piezometers and permanent monitoring wells, monitoring well development, groundwater 

sampling, analytical work, and IDW management and disposal. For administrative purposes, the 

Unloading Area is considered a subarea of the Garage Maintenance Area. Figure 1-2 shows the 

location of the Garage Maintenance Area in relation to other areas of concern and site features. 

The Unloading Area is located in the west-central part of the Garage Maintenance Area. 

 

The objectives of this investigation included the following: 

 
 Evaluate and use existing data appropriate to the Unloading Area. 
 
 Define site physical features and characteristics. 

 
 Determine if there has been a release of DOD-related contamination in soil and 

groundwater at the Unloading Area. 
 

 Determine the nature and extent of the associated contamination.  
 

 Determine chemical characteristics of contamination. 
 

 Evaluate fate and transport of contamination. 
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 Determine if overburden groundwater underlying the Unloading Area is of sufficient 
volume and quality to be defined as a potential drinking water source in the state of 
Ohio. 

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

characterization, risk assessment, and feasibility study. 
 

 Determine the need for additional investigation, if any. 
 

1.2  PBOW Facility Location and Description 

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

Plum Brook Station, a satellite facility of the NASA John Glenn Research Center, located at 

Lewis Field in Cleveland, Ohio. Most of the aerospace testing facilities built at the site in the 

1960s are on standby or inactive status. The site is located approximately 4 miles south of 

Sandusky, Ohio, and 59 miles west of Cleveland. Although primarily in Perkins and Oxford 

Townships, the eastern edge of the site extends into Huron and Milan Townships. PBOW is 

bounded on the north by Bogart Road, on the south by Mason Road, on the west by Patten Tract 

Road, and on the east by U.S Highway 250. The areas surrounding PBOW are mostly 

agricultural and residential. The PBOW facility is currently surrounded by a chain-link fence, 

and the perimeter is patrolled regularly. Access by authorized personnel is limited to established 

checkpoints. Public access is restricted at PBOW except during the annual deer hunting season. 

 

1.3  PBOW Site History and Potential for Contamination 

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

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

and continued until 1945. During operation, three areas (TNT Area A [TNTA], TNT Area B 

[TNTB], and TNT Area C [TNTC]) manufactured TNT, and one area manufactured PETN. 

TNTA, located on the northeast side of PBOW, consisted of manufacturing lines 1 through 4; 

TNTB, located in the southern-central part of PBOW, consisted of manufacturing lines 5 through 

7; and TNTC, at the southwestern side of PBOW, consisted of manufacturing lines 8 through 12. 

The PETN manufacturing area is located in the north-central portion of PBOW and lies within 

the boundaries of Ransom Road on the west, Pentolite Road on the south, and Patrol Road on the 

north and east. The central portion of the former PETN manufacturing area previously was 

occupied by NASA’s inactive nuclear reactor. The NASA reactor was decommissioned with all 

buildings and contaminated soil removed by the fall of 2012. 
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It is estimated that more than one billion pounds of explosives were manufactured at PBOW 

during the four-year operating period. After the plant was shut down, decontamination of the 

processing lines began. Decontamination was considered complete during the last quarter of 

1945. The property was initially transferred to the Ordnance Department after it was certified by 

the Army to be decontaminated in 1946. This transfer did not include the 2,800 acres comprising 

the Plum Brook Depot area, also known as the Magazine Area. The War Assets Administration 

accepted custody of the non-depot portion of PBOW (approximately 3,230 acres) in 1946. The 

Department of the Army reacquired the 3,230 acres in 1954 and performed cleanup efforts 

during the 1950s through 1963.  

 

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

Aeronautics, the predecessor of NASA, and the Army in 1956 and 1958. On March 15, 1963, 

accountability for and custody of the entire PBOW property (6,030 acres) were transferred to 

NASA by the Department of the Army. NASA performed further decontamination during 1964. 

The NASA decontamination process was accomplished in five steps (Dames and Moore, Inc. 

[D&M], 1997a): 

 
1. Inspection and removal of contaminated surface soil above the drain tiles, flumes, etc. 
 
2. Spot checking of subsurface soil in the vicinity of drain tiles, flumes, etc., to 

determine where the contaminated tiles and flumes were located. Where 
contamination was found, the flumes, tiles, etc., were removed in sections. 

 
3. Removal of some items previously decontaminated to Level 3X condition to a storage 

facility and additional decontamination of the remainder of the items to a 5X 
condition in order to be sold. (The number of “X”s is used in the Army’s 
classification scheme to indicate the level of decontamination:  XXX [3X] is the 
military decontamination level established primarily for worker safety that indicates 
potentially contaminated material or previously contaminated material that has been 
decontaminated to a zero residual contamination level; XXXXX [5X] is the level that 
indicates a decontaminated material with no detectable residual contamination.)  

 
4. Destruction of all buildings by fire followed by removal of all debris and concrete 

foundations. All the materials including the earth in those areas were flashed and the 
area was then rough graded. Soil investigations at the TNT areas suggest that at least 
portions of the concrete building foundations remain in place. 

 
5. Decontamination of all sump basins and removal of the concrete. 

 

The decontamination process also included burning of nitroaromatic-filled wastewater sewer 

lines and flumes that were excavated and/or removed. As shown in the records review (D&M, 
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1997b), this was performed on July 10, 1963, near the intersection of Fox Road and Snake Road, 

and is suspected to have also occurred at the Additional Burning Ground area. 
 

On April 18, 1978, NASA declared approximately 2,152 acres of land as excess. This excess 

acreage included former buffer areas that were not formerly used by the Army and were not 

subject to decontamination efforts. The Perkins Township Board of Education acquired 46 acres 

of the excess acreage for use as a bus transportation center. The General Services Administration 

retains the remaining excess acreage and currently has a use agreement with the Ohio National 

Guard for 604 acres of the land. NASA presently uses the non-excessed portion of the remainder 

of the former PBOW site to conduct space research as a satellite operation of the John Glenn 

Research Center, based in Cleveland, Ohio. The details of these land transactions are listed in the 

site management plan (International Consultants Incorporated, 1995a), which can be found at 

NASA PBS. 

 

1.4  Site Description and History 

The Unloading Area is located on the north side of Maintenance Road, between Ransom Road 

and Taylor Road, and was used principally for unloading of toluene and possibly other chemicals 

from railcars. It is estimated that more than 400 million pounds of toluene may have been 

unloaded at this site during the PBOW operational period (International Consultants 

Incorporated, 1995b). The former Unloading Area is estimated to have been approximately 550 

feet wide by 175 feet in length (approximately 2.2 acres). The area consists primarily of a former 

rail line with open areas to the north and south of the former bed. The site is bounded to the west 

by a drainage ditch and the Former Sellite Area and to the east by NASA maintenance buildings.  

 

In an area approximately 300 feet northeast of the Unloading Area, five underground storage 

tanks (UST) (#28, #32, #33, #34, and #35) were installed in the Garage Maintenance Area in 

1942 to support maintenance work (Tetra Tech, Inc., 2001). The USTs contained gasoline, 

solvents, and waste oil. The location of Tanks #33, #34, and #35 are shown on Figure 1-3. Tank 

#32 was located north of NASA Building No. 7131 (Ebasco Environmental, 1991). Tank #28 

was located east of NASA Building No. 7121 and on the east side of Garage Road. In 1964, 

NASA installed three USTs (#29, #30, and #31) at the Garage Maintenance Area for the storage 

of solvents (acetone, trichloroethene, and 1,1,1-trichloroethane [TCA]) (Tetra Tech, Inc., 2001). 

Tanks #28, #29, #30, #31, #33, #34, and #35 were removed in 1989. Tank #32 was removed in 

1990 (Tetra Tech., Inc., 2001). Based on the findings of this investigation (Section 5.1.3), the 

location of these former USTs are downgradient and/or crossgradient of the Unloading Area 

relative to the overburden/shale groundwater flow direction.  
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Historic photographs and a current aerial photograph can be seen on Figures 1-4, 1-5, and 1-6.  

 

1.5  Previous Investigations 

In 1993, an investigation was conducted by the Morrison Knudsen Corporation (MK) covering a 

number of areas of concern, including the Unloading Area (referred to as the Rail Car Unloading 

Area by MK [MK, 1994]). During this investigation, two surface soil samples (MK-SS-15 and 

MK-SS-16) and one subsurface soil sample (SB11) were collected from the vicinity of the 

Unloading Area.  

 

The two surface soil samples (MK-SS-15 and MK-SS-16) and one subsurface soil sample from 

boring SB11 were collected along the rail spur near Maintenance Road. All of the samples were 

analyzed for volatile organic compounds (VOC), semivolatile organic compounds (SVOC), 

pesticides/polychlorinated biphenyls (PCB), explosives, and metals. Four compounds, all 

polycyclic aromatic hydrocarbons (PAH), exceeded their regional screening levels (RSL) (U.S. 

Environmental Protection Agency [EPA], 2010) in the subsurface soil sample from SB11:  

benzo(a)anthracene (260 micrograms per kilogram [µg/kg]), benzo(a)pyrene (230 µg/kg), 

benzo(b)fluoranthene (340 µg/kg), and dibenzo(a,h)anthracene (27 µg/kg). Only low levels of 

PAHs were reported in the two surface soil samples (MK-SS-15 and MK-SS-16). 

 

Two existing overburden/shale monitoring wells (EB-GM04 and MK-MW19) may be associated 

with the Unloading Area. Monitoring well EB-GM04 was installed by Ebasco Environmental in 

1990 on the northeastern side of the area in support of the UST removals. The VOCs 

1,1-dichloroethane, 1,1-dichloroethene, 1,1,1-TCA, 1,1,2-TCA, chloroethane, cis-1,2-

dichloroethene, tetracholorethene, and trichloroethene were the only compounds detected in the 

groundwater sample (International Consultants Incorporated, 1995b).  

 

Monitoring well MK-MW19 was installed in 1993 on the northeast edge south of the rail line. 

Groundwater samples from this well were analyzed for VOCs, SVOCs, explosives, and metals. 

Two compounds were found above the RSLs (EPA, 2012a) and maximum contaminant levels 

(EPA, 2012b) in groundwater sample MK-MW19:  1,1-dichloroethane (18 micrograms per liter) 

and 1,1,1-TCA (360 micrograms per liter). In addition, aluminum, cobalt, iron, lead, nickel, and 

vanadium exceeded both RSLs and background in one or more unfiltered groundwater samples. 

Metals were not detected above RSLs and background in any of the filtered samples. This 
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suggests that the exceedances in the unfiltered samples may have been the result of elevated 

turbidity.  

 

The presence of 1,1,1-TCA in groundwater is problematic because records indicate that its use 

post-dates PBOW activities. 1,1,1-TCA became a widely used replacement for trichloroethene, 

carbon tetrachloride, and tetrachloroethylene in metal degreasing and cleaning applications only 

in the late 1950s and 1960s (Doherty, 2000). A 1941 review of new solvents did not mention 

1,1,1-TCA, suggesting that it was not widely used at the time. 1,1,1-TCA was not included on 

1940s market price lists, which typically listed chemicals used in large commercial quantities. 

Before approximately 1957, 1,1,1-TCA was not widely used because adequate stabilizer 

formulations could not be found. In 1965, Dow Chemical introduced Dowclene WR (a trade 

name for 1,1,1-TCA), developed for cleaning microcircuitry and machined parts in the aerospace 

industry. The presence of 1,1,1-TCA in the groundwater is likely associated with the TCA UST 

installed in 1964, after PBOW closure (International Consultants Incorporated, 1995b). 

 

Based on the findings of this investigation, groundwater flow in this area is to the north. 

Although USTs were present northeast of this site, no NASA activities were reported to have 

occurred within the Unloading Area. It is likely this groundwater contamination is related to the 

USTs or some other upgradient or crossgradient location.  

 

1.6  Report Organization 

Chapter 2.0 of this report describes PBOW, the Unloading Area, physical setting, geology, and 

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

analytical program and background comparison data are presented in Chapter 4.0. Chapter 5.0 

describes specific-site information and historical and current analytical data for each area. 

Chapter 6.0 presents conclusions, and recommendations are provided in Chapter 7.0. References 

that were used in preparing the report are listed in Chapter 8.0. 

 

Soil boring and groundwater sample collection logs generated during the investigation are 

included in Appendix A. Soil boring and monitoring well drill logs and well construction 

diagrams, site photographs, and well development logs are provided in Appendices B, C, and D, 

respectively. Appendix E contains land survey data. Appendix F presents copies of waste 

manifests used for disposal of the IDW. Appendices G through J contain analytical data pertinent 

to the soil sampling and two groundwater (December 2011 and April-May 2012) sampling 

events. Appendix K presents the chains of custody for laboratory analysis.  
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2.0  Physical Setting 
 

2.1  Geography, Topography, and Surface Drainage 

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

Conservation Service, 2006). Erie County is overlain by lacustrine sediment, glacial outwash, 

and glacial till. The surface is a plain with a slight slope to the north-northeast toward Lake Erie 

at approximately 25 feet per mile. Elevations at the site range from 680 feet above mean sea 

level (amsl) at the intersection of Taylor Road and Patrol Road on the southwestern side of the 

site to 625 feet amsl at the northern portion of the installation (Figure 1-2). In general, the 

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

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

to the northeastern portion of the site (Shaw, 2005). Figure 1-3 shows the local topography of the 

Unloading Area along with sampling locations.  

 

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

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

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

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

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

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

 

Ground surface elevations at the Unloading Area range from approximately 633.2 feet amsl at 

ULA/MW-01 along the southern portion of the site to 637.2 feet amsl at ULA/SB-12 near the 

southeastern portion of the site. Surface water for the Unloading Area specifically drains into an 

unnamed ditch west of the site that eventually drains into Ransom Brook. Note that this unnamed 

ditch west of the site marks the boundary between the former Sellite Area and Unloading Area. 

Two drainages at the site, Kuebelar Ditch and Plum Brook, are monitored by NASA PBS under a 

National Pollutant Discharge Elimination System outfall permit (Ohio Environmental Protection 

Agency [OEPA], 2012).  

 

2.2  Geology  

 

2.2.1  Regional Geology 

The bedrock in northern Ohio and found at PBOW consists of Devonian and Silurian carbonates 

(limestone and dolomite) and clastics (shale, siltstone, and sandstone). These units 
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unconformably overlie older sedimentary sequences of Ordovician and Cambrian Age rocks, 

which in turn unconformably overlie pre-Cambrian basement rocks (D&M, 1997a). The local 

bedrock is situated on the eastern flank of the Findlay Arch. In the Devonian and Silurian of 

northern and western Erie County, weathering of the carbonates has produced cavernous porosity 

and karst topography. 

 

2.2.2  Local Geology 

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

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

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

buff colored, hard, and massive and usually is described as fossiliferous with pyrite crystals. In 

the vicinity of PBOW, quarries (Hanson Aggregates to the north, Hanson-Sandusky Crushed 

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

Delaware. Traces of natural petroleum-derived hydrocarbons and hydrogen sulfide (H2S) are 

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

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

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

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

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

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

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

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

of approximately 21 feet per mile. The uppermost formation at PBOW is the Ohio Shale. 

Geographic Information System data show that the Ohio Shale dips to the southeast at a slope of 

approximately 26 feet per mile (Shaw, 2005). Only one member of the Ohio Shale is present in 

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

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

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

 

Based upon regional bedrock geology, the Unloading Area is located above the Plum Brook 

Shale, which in turn is located above the Delaware Limestone. No bedrock borings were drilled 

for this investigation. Review of borelogs from nearby bedrock monitoring wells confirmed local 

geology of the Unloading Area. Monitoring well AA1-BEDGW-001 is located approximately 

930 feet to the southeast, well AA1-BEDGW-004 is located approximately 670 feet to the 

southwest, and well GM-MW-13 is located approximately 530 feet to the east. Information from 
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these nearby wells indicate that shale would probably be encountered at an approximate depth of 

25 feet below ground surface (bgs) followed by the Delaware Limestone encountered at an 

approximate depth of 37.5 feet bgs. Based upon these depths, shale thickness should be 12.5 feet.  

 

2.2.3  Regional Hydrogeology 

Regional groundwater flow is to the north-northeast towards Lake Erie, although local flow may 

vary due to local topography and surface discharge. Water in the limestone typically occurs in 

joints and along bedding planes or in solutionally enlarged openings. Although some limestone 

in the middle of the county provide well yields of up to 500 gallons per minute (gpm), the 

overburden and the majority of the other formations can sustain groundwater pumping of only 10 

gpm or less (D&M, 1997b). A hydrogeological study conducted by the U.S. Geological Survey 

on the glacial deposits in Sandusky in 1990 reported a horizontal hydraulic conductivity of 0.046 

feet per day and a vertical hydraulic conductivity of 1.2 feet per day (U.S. Geological Survey, 

1992).  

 

2.2.4  Local Hydrogeology 

From domestic groundwater wells outside of PBOW boundaries, the bedrock groundwater has 

been divided into three zones based on location and yield. Zone 1 occurs in the north and 

northwestern portion of PBOW. It is characterized as yielding from 100 to 500 gpm from karstic 

limestone approximately 100 feet below grade. Zone 2 is in the northern portion of PBOW and 

has yields of 15 gpm or less from limestone approximately 300 feet below grade. Zone 3 is 

located in the eastern and southern portion of the site in predominantly shale bedrock. In addition 

to being found in the shale, groundwater is located in thin sand and gravel horizons interbedded 

with silt and clay deposits. Most Zone 3 wells are poor yielding, many of them providing less 

than 3 gpm (D&M, 1997a). The Unloading Area lies within Zone 3. 

 

Two main water-bearing zones are present at PBOW:  one in the overburden/shale and one in the 

Delaware Limestone bedrock. Data from recent investigations (IT Corporation [IT], 1997, 1999, 

2000a,b; Shaw, 2003, 2005) show that groundwater in the overburden/shale is in discontinuous 

pockets during dry time periods exemplified by monitoring wells that are typically dry or in site 

areas in which wells could not be installed due to a lack of water in the overburden soil at the 

time of drilling.  
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2.2.5  Influence of Precipitation on Water Levels 

As mentioned in the 2004 Groundwater Data Summary and Evaluation Report (Shaw, 2005), 

previous investigations have indicated that there is a strong connection between precipitation and 

groundwater elevations, but no clear correlation exists between monthly precipitation rates and 

water level elevations in site wells. The lack of observed correlation is probably influenced by 

the amount of precipitation and the runoff rate. For example, summer thunderstorms that produce 

short periods of heavy precipitation may result in more surface runoff and less infiltration. 

Conversely, constant periods of precipitation at a lower rate over a period of days may result in 

more infiltration. Freezing rain or snow will also not result in an immediate recharge to 

groundwater. From review of local monthly precipitation data, evapotranspiration and rainfall 

runoff rates calculations, and a comparison table of site-wide monitoring well groundwater 

elevations verses aquifer recharge rates, a seasonal correlation was determined. During the 

months of January through June, a greater volume of groundwater in the overburden/shale 

monitoring wells was present as compared to the months of July through December, when a 

lesser amount of water was present. Therefore, the time period of January through June was 

given the term “wet” time period, while the July through December period was given the term 

“dry” time period. Groundwater sampling for the investigation were conducted during the 

months of April-May (wet season) and during the month of December (dry season) to determine 

if any water quality differences may be present during one of the time periods.  
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3.0  Field Activities 
 

3.1  Introduction 

Studies of the environmental impact of suspected hazardous waste at the former PBOW in 

Sandusky, Ohio, were conducted under the scope of work issued by the Nashville USACE for RI 

efforts at the Unloading Area. The scope of work included direct-push drilling operations; soil 

and groundwater sampling; and installation of permanent monitoring wells upgradient, 

downgradient, and at the source of impacted areas along with two rounds of groundwater 

sampling (one conducted during December 2011 [dry season] and the second in April-May 2012 

[wet season]); land surveying; and disposal of IDW.  

 

The Unloading Area investigation area is shown on Figures 1-2 and 1-3.  

 

Field activities at the Unloading Area were performed in accordance with the updated and 

revised SWSAP (Shaw, 2008b) and site-specific work plan, as noted in Chapter 1.0.  

 

3.2  Utility Clearances 

To comply with NASA regulations, a NASA authorized dig permit was obtained for the 

Unloading Area investigation prior to any intrusive work (direct-push sampling or drilling). This 

included review of utility maps for each investigative area for any underground utilities, 

including storm water, sewer, electrical, natural gas, telephone, cable, and fiber optic lines. In 

addition, a utility mark-out form was completed, and any location to be excavated or bored was 

first surveyed with geophysical equipment verifying no utilities were present, or the boring was 

hand dug for the first 5 feet (Shaw Safety Policy HS308). 

 

3.3  Health and Safety Monitoring 

To assess the potential breathing air quality at a sampling location prior to any activities, health 

and safety monitoring was conducted using a Sirius air quality meter that measures organic 

vapors, lower explosive limit, carbon dioxide, oxygen, and H2S. This included all soil borings, 

well installations, and groundwater sampling. Breathing air concentrations were continuously 

measured and compared with the health and safety requirements (Shaw, 2008a). Air monitoring 

indicated all sampling activities could proceed without safety-related issues. 
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3.4  Direct-Push Soil Sampling/Piezometer Installation 

Direct-push drilling, used to collect soil samples and install temporary piezometers at the 

Unloading Area for RI activities, was conducted by EnviroCore Limited in Plain City, Ohio. 

Locations for soil borings and piezometers at the Unloading Area were selected using historical 

photographs, existing data from nearby sites, and information from the 1993 Site Inspection 

Report (MK, 1994). 

 

Continuous lithologic logs were recorded for all soil borings during the drilling. Boreholes at the 

Unloading Area for subsurface soil sampling only were advanced to the planned depth of 10 feet 

bgs by a track-mounted Geoprobe 6620 DT direct-push drill rig. Boreholes in which a 

piezometer was installed were advanced beyond the initial 10 feet required for subsurface soil 

sampling until probe refusal and 1-inch-diameter polyvinyl chloride (PVC) screen with 

0.010-inch slots, typically 10 feet in length, and 1-inch diameter PVC riser were placed into each 

2.25-inch-diameter borehole. No filter pack material or bentonite was used during piezometer 

construction. To prevent rainwater from entering the borehole from the surface, the ground 

surface around the piezometer was surrounded with bentonite to a radius of approximately 1 

foot.  

 

To investigate possible contamination that may have impacted the soil, direct-push soil sampling 

was conducted at the Unloading Area on May 18 and 19, 2011. A total of 12 soil borings were 

drilled north and south of a former railroad track and in the area of a historical suspected barren 

area. Figure 1-3 shows the Unloading Area along with the direct-push boring locations.  

 

Twelve borings (SB-01 through SB-12) were drilled to 10 feet and soil samples were collected 

from specified depth intervals (0 to 1, 3 to 5, and 8 to 10 feet bgs).  

 

All soil samples were analyzed for nitroaromatics, target analyte list (TAL) metals, VOCs, and 

SVOCs. In addition, soil samples from 0 to 1 and 3 to 5 feet bgs were analyzed for PCBs. One 

selected 0 to 1 foot bgs sample was also analyzed for total organic carbon (TOC). Table 3-1 

presents a summary of direct-push soil samples collected. Sample collection logs documented 

each direct-push soil sample and are included as Appendix A. Hazardous, toxic, and radiological 

waste (HTRW) drilling logs for each borehole are included in Appendix B.  
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3.5  Direct-Push Groundwater Sampling  

Eight temporary piezometers were installed at the Unloading Area:  ULA-SB01/PZ01, 

ULA-SB04/PZ02, ULA-SB11/PZ03, ULA-SB02/PZ04, ULA-PZ05, ULA-PZ06, ULA-PZ07, 

and ULA-PZ08. The purpose of the piezometers was to provide the groundwater flow direction 

in the immediate vicinity of the Unloading Area to aid in the placement of permanent monitoring 

wells. In addition to determining groundwater flow direction, the piezometers were also sampled 

to determine the quantity and quality of overburden/shale groundwater present at the site.  

 

From June 16 through 20, 2011, groundwater samples were collected from the eight piezometers 

(ULA-SB01/PZ01, ULA-SB04/PZ02, ULA-SB11/PZ03, ULA-SB02/PZ04, ULA-PZ05, 

ULA-PZ06, ULA-PZ07, and ULA-PZ08) installed at the Unloading Area. All groundwater 

sample collection from temporary piezometers was initially attempted by using the low-flow 

sampling methodology with a peristaltic pump. Groundwater samples from piezometers could 

not be collected by low-flow sampling. Except for piezometer ULA-PZ04, groundwater was 

completely removed by the pump and sampled the following day. Groundwater recharge in 

piezometer ULA-PZ04 was sufficient to allow sample collection with the peristaltic pump. 

Water quality readings were recorded during purging activities. Groundwater samples collected 

from piezometers in the Unloading Area were planned to be analyzed for nitroaromatics; VOCs; 

SVOCs; PCBs; metals (unfiltered and filtered); and water quality parameters including 

alkalinity, chloride, cyanide, hardness, nitrate/nitrite, sulfate, total dissolved solids, total 

suspended solids, and turbidity. Due to limited available water in the piezometers, only 

piezometer ULA-PZ04 (sample ULA3004), along with the matrix spike (sample ULA3004-MS) 

and matrix spike duplicate (sample ULA3004-MSD) samples, could be sampled for all intended 

analytical parameters. Piezometers ULA-PZ03, ULA-PZ07, and ULA-PZ08 samples were 

analyzed for only nitroaromatics, VOCs, and SVOCs. Piezometers ULA-PZ01 (sample 

ULA3000), ULA-PZ02, and ULA-PZ06 samples were analyzed for VOCs and SVOCs. Samples 

ULA3001 and ULA3002 from piezometer ULA-PZ01 were analyzed for only VOCs. Piezometer 

ULA-PZ05 (sample ULA3006) was analyzed for VOCs, SVOCs, filtered metals, total metals, 

and hardness. Table 3-2 presents a summary of temporary piezometer groundwater samples 

collected. Appendix A contains sample collections logs from temporary piezometers and 

Appendix B presents the HTRW drilling log and associated temporary piezometer construction 

diagram. 

 

Groundwater quality information (e.g., temperature, turbidity, oxidation-reduction potential 

[ORP], and dissolved oxygen measurements) were recorded using a YSI hand-held groundwater 
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meter during purging and sampling activities. In temporary piezometers and overburden/shale 

monitoring wells, groundwater was pumped through a flow-through cell and water quality 

readings were recorded at set intervals. 

 

3.6  Monitoring Well Installation  

A total of three overburden/shale monitoring wells were installed at the Unloading Area as part 

of the RI activities:   

 
 Overburden/shale:  ULA-MW01, ULA-MW02, and ULA-MW03. 

 
Monitoring wells were installed in upgradient (ULA-MW01) and downgradient (ULA-MW03) 

locations and a suspected source area location (ULA-MW02). The locations of the 

overburden/shale monitoring wells were based upon analytical data from soil and groundwater 

samples obtained during soil and groundwater sampling from the temporary piezometers and the 

groundwater flow gradient determined by measurements from the temporary piezometers 

collected in May and June 2011. The locations of the monitoring wells were selected primarily 

on groundwater flow due to lack of detectable concentrations of analytes in site soil samples. 

However, since two other wells existed on the eastern portion of the site (EB-GM04 and 

MK-MW19) that showed some impact by non-DOD activities (Section 1.5), locations were 

biased to the west-central portion of this site. The location of downgradient well (ULA-MW03) 

was selected in an area of groundwater convergence that receives groundwater flow from the 

Unloading Area as well as barren areas in the eastern portion of the Sellite Area.  

 

Figure 1-3 shows newly installed monitoring well locations along with soil boring and 

temporary piezometers at the Unloading Area. 

 

Monitoring wells were installed in accordance with guidelines specified in USACE Engineering 

Manual EM-1110-1-4000 (USACE, 1998) and following the procedures in the SWSAP (Shaw, 

2008b). All monitoring wells were completed as described below.  

 

Monitoring well installation at the Unloading Area was conducted from July 25 through July 28, 

2011, by M&W Drilling of Knoxville, Tennessee. Prior to drilling, dig permits already in place 

with NASA for direct-push drilling were reviewed to ensure no underground utilities would be 

encountered during drilling at monitoring well borehole locations. In addition, the first 5 feet at 

each borehole location were manually dug with a 4-inch-outside diameter (OD) decontaminated 
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stainless-steel bucket auger to confirm no utilities were overlooked or not identified by NASA 

utility location diagrams.  

 

Following manual digging to 5 feet, all overburden/shale boreholes installed by EnviroCore 

Limited were advanced by a Geoprobe 7730 DT drill rig. At locations ULA-MW02 and 

ULA-MW03 a 5-foot-long, 2.25-inch-inside diameter (ID) sample tube with an acetate liner was 

used to collect continuous soil samples from ground surface to boring termination at each 

location to identify subsurface soils and potential water bearing zones for monitor well 

installation. At location ULA-MW01, the boring log from PZ08 was used for lithology since the 

two locations are in close proximity.  

 

Hollow-stem augers (HSA), 8.25-inch-OD (4.25-inch ID) were used for monitoring well 

installation. Each HSA had a wooden plug in the bottom to prevent the augers from filling up 

with soil cuttings. Based on the limited saturated thickness present during drilling at the three 

locations, all borings were completed to refusal. In addition, a 15-foot screen was installed in all 

three monitoring wells to straddle as much of the apparent water-bearing zone as possible, 

assuming additional groundwater recharge would occur in the wet season. 

 

Well completion in each borehole was accomplished using 2-inch-diameter Schedule 40 PVC 

riser pipe and an appropriate length of Schedule 40 PVC well screen with 0.010-inch factory 

slots. Filter sand was then added in the annulus between the well pipe and the HSAs to 

approximately 2 feet above the top of the screen. Approximately 2 feet of bentonite pellets were 

added on top of the sand and activated with 5 gallons of potable water. No soil samples were 

submitted to an analytical laboratory. Soil core samples were visually examined by a Shaw field 

geologist and documented on HTRW drilling logs.  

 

Surface completion at each well consisted of a 4-inch-square, lockable, metal, above-grade 

protective casing. A 4-foot-square, 6-inch-thick concrete pad with sides sloping away from the 

center was constructed around each well. Because PBOW is located in a climate with widely 

changing temperatures, frost heave in the spring and fall months can be a common occurrence. 

To prevent frost heave from permanently damaging the concrete well pads and/or the steel 

protective casing, plastic sheeting was wrapped around the portion of each protective steel casing 

that was in contact with the well pad concrete. The layers of plastic around the base of the 

protective casing allow the concrete pad to fluctuate vertically without damaging either the pad 

or the casing. Four protective steel posts were installed at each corner of the concrete pad. An 
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identification plate verifying the well name, total depth, depth to screen, and survey information 

was secured to the protective casing.  

 

Monitoring well construction details for the new monitoring wells are summarized in Table 3-3. 

Overburden/shale well drilling logs and well construction diagrams are included in Appendix B. 

 

3.7  Monitoring Well Development 

As noted in the previous section, the monitoring wells were installed in July but encountered a 

limited saturated thickness in most of the wells. With the concurrence of the USACE, well 

development activities were not completed until October, when the saturated thickness of the 

overburden and the water column in the well was greater. It should be noted that other than 

potable water added to hydrate the bentonite seal above the well screen filter pack, no drilling 

fluids were used in the drilling or installation of the monitoring wells. Monitoring well 

development began on October 14, 2011 and continued through October 26, 2011. 

 

A Waterra® pump connected to ½-inch-ID high-density polyethylene tubing with a 1-inch check 

valve was used for well development. The Waterra pump is an inertial pump that requires a 6- to 

8-inch surging action for water removal. During development, the check valve and associated 

tubing were repositioned vertically throughout the screened interval. Development was further 

enhanced by periodic removal of the tubing from the pump and more aggressive, manual 1- to 

2-foot surging actions were conducted. A well development log was completed for each well to 

document well development progress, field parameters, and other pertinent information. 

Photographs of development water and well development logs are included in Appendices C and 

D, respectively.  

 

3.8  Piezometer Abandonment 

On January 11, 2012, all eight temporary piezometers installed at the Unloading Area were 

abandoned. Each piezometer was manually removed from the ground and the borehole backfilled 

with granular bentonite consistent with Ohio regulatory requirements (Ohio Department of 

Natural Resources, 1996). Approximately 1.25 pounds of bentonite were used in each borehole.  

 

3.9  Groundwater Sampling 

Two groundwater sampling events were completed at the Unloading Area. The first sampling 

event was conducted following well installation during the PBOW dry season of December 2011 

and the second groundwater sampling event occurred during the wet season of April and May 
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2012. Groundwater from the monitoring wells was low-flow sampled using a bladder pump. 

Groundwater samples from monitoring wells were analyzed for nitroaromatics, VOCs, SVOCs, 

TAL metals, metals (filtered and unfiltered), and water quality parameters (alkalinity, chloride, 

cyanide, hardness, nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, 

ferrous iron, and ORP). 

 

The low-flow (minimal drawdown) method was used for purging and sampling monitoring 

wells. The pump was inserted into the midportion of the screened interval and operated at a rate 

that minimizes drawdown. Typically, purging rates ranged from 60 to 116 milliliters per minute. 

Groundwater quality parameters (pH, ORP, conductivity, temperature, dissolved oxygen, and 

turbidity) were monitored during purging. The groundwater quality information was recorded 

using a YSI hand-held groundwater meter during purging and prior to groundwater sampling. 

The groundwater was pumped through a flow-through cell and water quality readings were 

recorded by a YSI meter before groundwater was discharged into a storage container. Ferrous 

iron was also measured in the field using a Hach test kit. To measure ferrous iron, groundwater 

from a portion of the final sample collected was mixed with a reagent (1,10-phenanthroline) and 

compared with a nonpreserved groundwater sample. Both groundwater portions were viewed 

through a color comparator box and a colored disk of the comparator box was rotated until the 

color matched both groundwater sample portions. The ending value measurement on the rotating 

color disk then was recorded on the sample collection log for a ferrous iron concentration 

estimated in milligrams per liter. 

 

Samples collected for total dissolved metals analysis were filtered in the field through a 

disposable 0.45-micrometer high-capacity filter attached to the discharge line of the bladder 

pump.  

 

All groundwater that was removed from the wells during purging activities was containerized 

and properly disposed of following the IDW management procedures identified in the Shaw 

SWSAP (Shaw, 2008b) and work plan (Shaw, 2011). Details of disposal activities are presented 

in Section 3.13. 

 

Table 3-4 shows a list of the primary groundwater samples collected. Final field measurements 

recorded immediately prior to groundwater sample collection are shown in Table 3-5. 

Monitoring well locations are shown on Figure 1-3. Appendix A contains groundwater sample 

collection logs. 
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3.10  Decontamination Procedures 

Decontamination of drill rigs, downhole tools, and sampling equipment was performed in 

accordance with Section 5.0 of the SWSAP (Shaw, 2008b). Specifically, drill rigs, rods, drill 

bits, and augers were cleaned at the decontamination pad using high-pressure hot water from a 

steam cleaner before entering the drilling site, between sites, and after completion of the last 

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

free soapy water, tap water, methanol, and deionized water. Equipment was air dried, if possible, 

before use. The bladder pump used during groundwater sampling was decontaminated by 

disassembling the pump and decontaminating individual pieces. New disposable tubing was used 

for each well.  

 

3.11  Land Survey 

An Ohio-registered professional land surveyor surveyed the locations of the direct-push soil 

borings, temporary piezometers, and overburden/shale wells during two different mobilizations. 

During the first survey event conducted from May 23 through 27, 2011, soil borings and 

piezometers were surveyed. During the second survey event conducted from September 26 

through 30, 2011, overburden/shale monitoring wells locations were surveyed. Horizontal 

coordinates were surveyed to the closest 0.1 foot and referenced to the Ohio State Plane 

Coordinate System. Vertical coordinates (land surface elevation and top-of-casing elevation) 

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

Datum. Land survey data reports are included in Appendix E. 

 

3.12  Site Restoration 

Following completion of all activities, all sites were restored to their original condition to the 

extent practical. All ruts were backfilled using a mini-excavator followed by hand raking with 

guidance and oversight from USACE and a subcontracted ecologist.  

 

3.13  Investigation-Derived Waste Management 

IDW generated during investigation activities included soil, groundwater, decontamination 

water, and personal protective equipment. All IDW was managed and handled in accordance 

with procedures described in the SWSAP (Shaw, 2008b). 

  

Decontamination, development, and purge water as well as soil generated during field activities 

were stored in labeled 55-gallon drums. The 55-gallon drums were labeled with identification of 
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contained material, content volume, date of generation, and source of origin as applicable. 

Personal protective equipment (Tyvek® suits, latex gloves, etc.) and general refuse were double 

bagged and disposed in an on-site Shaw-contracted industrial dumpster.  

 

Following direct-push and monitoring well drilling/installation, groundwater sampling, and 

analytical determination that the media were nonhazardous, soil and groundwater IDW was 

transported to a registered disposal facility. Disposed media include all soil and water generated 

during monitoring well installation activities, well development, and purge and decontamination 

water generated during groundwater sampling. All solids were transported in October 2011 by 

the Environmental Quality Industrial Services to the Environmental Quality Company in Detroit, 

Michigan, for disposal. Liquids were transported in October 2011 and June 2012 by the 

Environmental Quality Industrial Services and in January 2012 by Triad Transport, Incorporated, 

to the Environmental Quality Company in Detroit, Michigan, for disposal. Waste manifests 

generated during the drilling and sampling events are included in Appendix F.  
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4.0  Analytical Program  

 
The following sections present the analytical program used in this investigation. This review 

includes the laboratories subcontracted for all samples, the analytical methods used, data quality 

evaluation, and blank analysis. In addition, a description and derivation of risk-based screening 

concentration (RBSC) is presented in Section 4.2.1. The derivation and use of background 

screening concentrations (BSC) and the analytical results are presented in Section 4.2.2. 

 

4.1  Analytical Program and Methodologies 

 

4.1.1  Sample Analysis and Data Validation 

Primary and QC project samples were analyzed by Accutest Laboratories of Orlando, Florida. 

Quality assurance (QA) samples were analyzed by Test America, Inc. of North Canton, Ohio. 

Shaw performed the data validation. The validation summaries are provided in Appendix G. The 

analytical results are summarized in Appendix H. Tables of detected hits that exclude “B”-

qualified (Section 4.1.3) data are included in Appendix I. A data quality evaluation is included in 

Appendix J.  

 

All data analyzed were analyzed and reviewed by the laboratory under DOD Quality Systems 

Manual (QSM) 4.2. One hundred percent of the data analyzed were reviewed for accuracy and 

completeness and then subjected to data validation following the guidelines in the EPA Contract 

Laboratory Program National Functional Guidelines for Superfund Organic Methods Data 

Review (EPA, 2008) and EPA Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review (EPA, 2004), the quality assurance project plan (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 3 Modifications to National Functional 

Guidelines for Evaluating Organic Analyses (EPA, 1994) and Region 3 Modifications to the 

Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 

1993). 

 

4.1.2  Analytical Methods 

Chemical analyses for the investigation were performed in accordance with guidelines detailed in 

EPA’s Test Methods for Evaluating Solid Waste (SW-846), Physical/Chemical Methods (EPA, 
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1986) and subsequent revisions. Groundwater and soil were collected at the Unloading Area. The 

groundwater samples and associated QA/QC samples were analyzed for nitroaromatics, VOCs, 

SVOCs, metals (unfiltered and filtered), and several water quality parameters. Surface soil 

samples and associated QA/QC samples collected from the Unloading Area were analyzed for 

nitroaromatics, TAL metals, VOCs, SVOCs, and PCBs. TOC was also measured in a selected 

soil sample. Methods used for analysis for both media are summarized in Table 4-1. 

 

4.1.3  Data Quality Evaluation 

The reliability of the sampling and analytical procedures used during the investigation was 

demonstrated by implementing the project-specific QA procedures specified in the SWSAP 

(Shaw, 2008b) and the quality assurance project plan (Shaw, 2008c) and its site-specific 

attachments. Successful execution of these procedures provides strong supporting evidence that 

the data are representative of the areas under investigation.  
 

The DQOs for this project were to produce scientifically valid data of known accuracy and 

precision that were complete with respect to identified critical samples, comparable with similar 

data types, and representative of the media sampled so as to be useful for the cited purposes. 

Evaluation of the data using the DQOs and the data validation process resulted in the 

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

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

evaluation in Appendix J.  
 

4.1.4  Blank Evaluation 

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

activities. Blank evaluation involves qualification of data based on the results of associated field 

blanks, trip blanks, equipment rinsates, and laboratory method blanks. The criteria for blank 

evaluation are as follows: 
 

 If a parameter is found in a blank but not detected in the sample, no action is taken. 
 
 For organics, if the sample result is greater than the contract-required quantitation 

limit but less than 5 times (most analytes) or 10 times (common laboratory 
contaminants) that of the blank result, the sample result is qualified “B.” 

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

and less than 5 times (most analytes) or 10 times (common laboratory contaminants) 
the blank result, the sample result is qualified "B." The "J" qualifier is not used. 
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 For metals, if the sample result is greater than the instrument detection limit but less 
than 5 times the blank result, the sample result is qualified "B."  

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

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

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

upon a comparison with the associated blank having the highest concentration of a contaminant. 

Blank results are not subtracted from sample concentrations. Note that data with “B” validation 

qualifiers are included in the Chapter 5.0 tables, but the associated concentrations are not 

included in the tables’ “maximum detected concentration” columns because “B”-qualified data 

are not used in PBOW risk assessments. The above criteria are applied by the Data Validators to 

assign a data validation qualifier to sample results potentially impacted by associated blank 

contamination from either a field-generated or laboratory-generated blank. The laboratory 

evaluated the laboratory method blanks against the DOD QSM 4.2 criteria to ensure the 

laboratory method blank requirements in DOD QSM 4.2 were met. 

 

4.1.5  Field Duplicate and Field Split Evaluation 

QC samples (field duplicates) were taken at a frequency of 1 QC sample per every 10 samples 

collected. All media sampled have at least one QC sample collected. QC samples are samples 

collected at a single sampling location during multiple acts of sampling that equally represent a 

medium at a given time and location. The relative percent difference for water will be 30 percent 

and soil will be 50 percent. The data generated from the analysis of QC samples were used to 

evaluate the precision of the sample collection and analysis procedures. A complete evaluation of 

the QC sample results is given in the data quality evaluation in Appendix J. 

 

QA samples were collected in conjunction with QC samples and sent to a different laboratory 

than the primary contract laboratory. In this case, the QA samples were submitted to Test 

America in North Canton, Ohio. The QA samples were submitted for the same analysis as their 

corresponding QC sample and original parent sample. The split samples were used to determine 

reproducibility of the analytical results when analyzed by different laboratories. Split sample 

results were also used to ensure the contract laboratory’s preparation and analysis procedures 

were in control and met the approved method criteria. A complete evaluation of the QA samples 

results is given in the data quality evaluation in Appendix J. 
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It should be noted that the sample collections logs (Appendix A) used field duplicate/field split 

terminology instead of QC/QA. 

 

4.2  Comparison to Screening Criteria 

The analytical result tables presented in Chapter 5.0 include a comparison to RBSCs and BSCs 

as points of reference only. Concentrations of analytes that exceed the RBSCs are highlighted in 

the tables. RBSCs do not infer a regulatory limit or mandated cleanup level, nor is the 

identification of an exceedance intended to indicate an unacceptable human health risk or a need 

for remedial action. Formal evaluation of human health risks will be performed in the baseline 

human health risk assessment (BHHRA). Concentrations in individual samples that exceed the 

respective BSCs are identified by bold text in the Chapter 5.0 result tables. 

 

4.2.1  Derivation and Use of RBSCs in the BHHRA 

The RBSCs are derived from April 2012 RSLs (EPA, 2012a) as described in the BHHRA work 

plan (Shaw, 2012). The groundwater RBSCs are based on a generalized residential drinking 

water scenario, assumed to be the most restrictive use of groundwater, and they correspond to a 

one-in-one-million (1E-6) incremental lifetime cancer risk (ILCR) or a noncancer hazard 

quotient of 0.1, whichever results in a lower concentration (Shaw, 2012). The soil RBSCs are 

based on a long-term residential land-use scenario that assumes use by a young child for 

noncancer effects and use by the combined young child and adult life stages for carcinogenic 

effects. Together, these capture a worst plausible case for future land use. The soil RBSCs are 

likewise based on an ILCR of 1E-6 and a hazard quotient of 0.1. As stated in Section 4.2, 

laboratory analytical results are compared to RBSCs only as a point of reference. Further details 

on the RBSCs and their derivation will be provided in the BHHRA. 

 

4.2.2  Background Screening 

BSCs have been derived for metal analytes and benzene, toluene, ethylbenzene, and xylenes in 

groundwater (Shaw, 2005) and for metals in PBOW soils (IT, 1998). Table 4-2 presents a 

complete list of background screening values generated for groundwater, while Table 4-3 

presents a complete list for metals in soil. The BSCs were derived from concentrations of these 

analytes found in PBOW background groundwater monitoring wells and soil data sets. The 

background soil samples were collected from near the property boundary, away from any 

potential source areas, and the background groundwater wells were installed in off-site areas 

upgradient of PBOW sources. Each BSC is either the maximum detected concentration or the 

calculated 95th percent upper tolerance limit of the background data set, whichever value is 
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lower, for each relevant analyte (IT, 1998; Shaw, 2005). As described in the 2004 Groundwater 

Data Summary and Evaluation Report (Shaw, 2005), the 95 percent upper tolerance limit 

represents the upper 95th percent confidence on the 95th percentile. It is noted that the method 

agreed upon by OEPA and USACE for the development of PBOW BSCs, as recorded in the 

September 11, 2002 PBOW team meeting minutes, differs from that shown in current OEPA 

(2009) guidance. The background monitoring well samples were collected using low-flow 

methodology and were not filtered. Laboratory analytical results are compared to BSCs as 

presented in Sections 5.2 through 5.5 and the associated tables. A formal screening and 

evaluation of background is performed as part of the human health and ecological risk 

assessments. 
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5.0   Investigation Results 
 
This chapter presents the findings from the RI, including the physical setting (soils, geology, and 

hydrogeology) and the analytical results.  

 

5.1  Local Physical Setting 

The following information is based on visual observations during site reconnaissance, soil 

borings completed at the site, and pertinent data obtained from other sites located in close 

proximity to the Unloading Area. Figure 1-3 includes a site map with soil boring locations, and 

Appendix B presents HTRW soil boring drill logs. 

 
5.1.1  Soils 

At many of the PBOW sites, fill sand was brought to the areas to cover the remaining concrete 

building foundations and demolition scars and to provide a natural landscape appearance. At the 

Unloading Area, no fill sand was encountered during drilling of any of the soil borings. Lack of 

fill sand is expected because review of historical documentation indicates there were no former 

buildings in this area. 

 

Native soil at the Unloading Area as found in the 19 soil borings drilled (includes soil borings, 

piezometers, and monitoring wells) consisted of a glacial till, glacial outwash, or a glacial 

lacustrine (lake) deposit. In general, lithology of the upper 6 feet of the soil borings consisted of 

yellowish-brown, soft silt with clay and sand. From approximately 6 to 20 feet bgs, soils 

generally consisted of a gray, soft to medium stiff, clay with silt. Below approximately 20 feet 

bgs until refusal, stiff, dark gray clay with silt, sand, gravel, and shale fragments was 

encountered. Refusal was encountered in four of the soil borings at an approximate depth of 28 

feet. Refusal was believed to be caused by competent shale based on weathered shale recovered 

in many of the deepest soil samples. 

 

5.1.2  Geology 

Bedrock units in the Unloading Area consist of the Plum Brook Shale (member of the Olentangy 

Shale), and the underlying Delaware Limestone, both of Devonian age. Figure 5-1 presents a 

regional geological map. As determined by cuttings recovered from four soil borings, weathered 

Plum Brook Shale was encountered during drilling at an average depth of 25 feet bgs. Four 

borings were advanced into the shale until refusal at an average depth of 28 feet. The elevation of 

the shale encountered equates to approximately 611 feet amsl. Four borings from the temporary 
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piezometers and monitoring well borings that were advanced into the weathered bedrock found 

the shale gray in color, hard, and highly weathered. No bedrock wells were drilled for this 

investigation, although bedrock monitoring wells located approximately 530 feet east, 670 feet 

southeast and 930 feet southeast of the Unloading Area (monitoring wells GW-MW-13, 

AA1-BEDGW-004 and AA1-BEDGW-001, respectively) did penetrate the Plum Brook shale. 

The average shale thickness encountered in those bedrock wells was approximately 12.5 feet. 

The shale thickness at the Unloading Area is anticipated to be somewhat thinner than in these 

other areas since the shale thins and eventually pinches out approximately 3,200 feet to the 

northwest. The estimated elevation of the top of the underlying Delaware Limestone in this area 

is between 605 and 610 feet amsl based on a top of limestone bedrock contour map presented in 

a previous study (Shaw, 2005). However, there is some uncertainty in this interpreted elevation 

given the lack of bedrock wells in the vicinity of the Unloading Area. Regardless, the data 

suggest that where present, the shale is relatively thin (less than approximately 12 feet) in this 

area.  

 

5.1.3  Hydrogeology 

Overburden/shale groundwater at the Unloading Area was encountered at depths ranging from 

14.0 feet bgs (ULA-SB02/PZ04) to 22.3 feet bgs (ULA-PZ07) in May 2011 (wet season) during 

soil boring drilling/piezometer installation. Based on water level elevations from the temporary 

piezometers, groundwater flow was generally to the north-northwest (Figure 5-2). During 

monitoring well installation conducted in July 2011 (dry season), overburden/shale groundwater 

was encountered at depths of 0.8 foot bgs (ULA-MW02) to 8.4 feet bgs (ULA-MW03). Figure 

5-3 presents an overburden/shale groundwater potentiometric map of water level measurements 

taken October 11, 2011 (dry season) from the piezometers and overburden/shale monitoring 

wells. Groundwater flow direction during October 2011 is generally to the northwest. Figure 5-4 

presents an overburden/shale groundwater potentiometric map of water level measurements 

taken on March 14, 2012 (wet season) from the overburden/shale monitoring wells (piezometers 

were abandoned January 2012). In the Unloading Area, the groundwater flow direction during 

March 2012 is to the northwest. Overburden/shale groundwater flow from all three contour maps 

indicates that it mimics the surface topography. Table 5-1 shows water level elevations measured 

in the piezometers and monitoring wells relevant to this effort. 

 

Since no bedrock wells were installed in the Unloading Area, site-wide (regional) Delaware 

Limestone groundwater flow maps are shown on Figure 5-5 (wet season, May 2010) and Figure 
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5-6 (dry season, August 2010). As shown by both figures, Delaware Limestone groundwater 

flow at the Unloading Area is determined to be in a north-northeast direction.  

 

5.2  Soil Sampling 

From May 18 through 19, 2011, Shaw drilled 12 soil borings to a depth of 10 feet bgs for soil 

sampling at the Unloading Area (Figure 1-3). A total of 44 soil samples, including 4 QA and 

4 QC samples, were collected. Note that the drilling continued to probe refusal for collocated 

piezometers installed at selected soil boring locations (ULA-SB01/PZ01, ULA-SB02/PZ04, 

ULA-SB04/PZ02, and ULA-SB11/PZ03); no soil samples were collected for chemical analysis 

beyond 10 feet bgs.  

 

Fourteen surface (depths ranging between 0.0 to 1.0-foot bgs) and 30 subsurface (approximately 

3 to 5 and 8 to 10 feet bgs) soil samples were collected from the 12 soil boring locations 

(ULA-SB01/PZ01, ULA-SB02/PZ04, ULA-SB03, ULA-SB04/PZ02, ULA-SB05, ULA-SB06, 

ULA-SB07, ULA-SB08, ULA-SB09, ULA-SB10, ULA-SB11/PZ03, and ULA-SB12), as shown 

on Figure 1-3. All soil samples were analyzed for nitroaromatics, VOCs, SVOCs, and TAL 

metals, and one surface soil sample was analyzed for TOC. In addition, surface and subsurface 

soil samples collected in the 3 to 5 feet bgs depth range were analyzed for PCBs.  

 

Tables 5-2 and 5-3 summarize detected soil concentrations. No figures were created for surface 

or subsurface soil since only one constituent (the SVOC benzo[a]pyrene in three surface soil 

samples) exceeded its RBSC and no metals were detected above their RBSC and BSC values. 

Appendix A contains surface and subsurface soil sample collection logs. 

 

5.2.1  Surface Soil Sample Results  

No nitroaromatics were detected in surface soils at the Unloading Area. Four VOCs and one 

PCB were detected in surface soil samples, but none exceeded RBSC levels. Eight SVOCs were 

detected in surface soil samples, but only one SVOC was detected above its RBSC. 

Benzo(a)pyrene was detected above the RBSC of 0.015 parts per million (ppm) in three surface 

soil samples, and concentrations ranged from a low of 0.0239 ppm in boring ULA-SB05 (sample 

ULA0007) to a high of 0.0308 ppm in boring ULA-SB12 (sample ULA0014).  

 

Nineteen TAL metals were detected in surface soil samples, but none were detected above both 

RBSC and BSC levels. 
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TOC was detected at a concentration of 0.053 ppm in the one surface soil sample (sample 

ULA0001) chosen for analysis of TOC.  

 

5.2.2 Subsurface Soil Sample Results 

No nitroaromatics were detected in subsurface soil samples at the Unloading Area. VOCs, 

SVOCs, and PCBs were not detected above RBSC levels in subsurface soils.  

 

Twenty-two TAL metals were detected in subsurface soil samples, but none exceeded both 

RBSCs and BSCs.  

 

5.3  Overburden/Shale Groundwater Sampling 

On June 16, 17, and 20, 2011, groundwater samples were collected from eight temporary 

piezometers installed at the Unloading Area. Groundwater samples were collected from 

SB-01/PZ-01 (ULA-PZ01), SB-04/PZ-02 (ULA-PZ02), SB-11/PZ-03 (ULA-PZ03), 

SB-02/PZ-04 (ULA-PZ04), ULA-PZ05, ULA-PZ06, ULA-PZ07, and ULA-PZ08. Each 

groundwater sample was collected using a peristaltic pump and tubing. Groundwater samples 

collected from piezometers in the Unloading Area were planned to be analyzed for 

nitroaromatics, VOCs, SVOCs, PCBs, metals (unfiltered and filtered), and water quality 

parameters including alkalinity, chloride, cyanide, hardness, nitrate/nitrite, sulfate, total 

dissolved solids, total suspended solids, and turbidity. Only piezometer ULA-PZ04 had enough 

groundwater recharge to collect the required volume of groundwater for a full analysis of 

parameters. Due to limited groundwater recharge, the remaining piezometers were analyzed for 

VOCs (the main suspected chemical of concern at the site) and if possible, additional analyses. 

Samples from piezometers ULA-PZ01 (sample ULA3000), ULA-PZ02, and ULA-PZ06 were 

analyzed for VOCs and SVOCs. Samples from piezometers ULA-PZ03, ULA-PZ07, and 

ULA-PZ08 were analyzed for nitroaromatics, VOCs, and SVOCs. Samples ULA3001 and 

ULA3002 from piezometer ULA-PZ01 were analyzed for only VOCs. Sample ULA3006 from 

piezometer ULA-PZ05 was analyzed for VOCs, SVOCs, filtered metals, total metals, and 

hardness. Table 5-4 and Figure 5-6 summarize groundwater analytical concentrations above 

RBSCs and/or BSCs in temporary piezometers. Groundwater levels were measured in the 

piezometers prior to sampling and at periodic intervals during the field effort. Groundwater 

collected from all of the temporary piezometers at the Unloading Area showed elevated turbidity 

readings. A turbidity value of 100 nephelometric turbidity units was selected as acceptable for 

the PBOW temporary piezometer groundwater sampling point due to the fact that the 

piezometers were constructed with no filter pack and were not developed prior to sampling. 
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Since piezometers are not constructed to the same standards as conventional monitoring wells, 

piezometer groundwater samples should not be viewed as equivalent to monitoring well samples. 

The piezometers had no annular pack and were not developed. Analytical results from 

piezometer groundwater samples should be viewed as qualitative data only. 

 

Overburden/shale groundwater was sampled in permanently installed overburden/shale 

monitoring wells ULA-MW01 (upgradient well), ULA-MW02 (source area well), and 

ULA-MW03 (downgradient well) in December 2011 during the dry season and also in April and 

May 2012 during the wet season. All groundwater samples collected during the December 2011 

and the April-May 2012 sampling events were collected using the low-flow sample methodology 

with a bladder pump and Teflon®-lined tubing.  

 

Overburden/shale monitoring well groundwater was analyzed for nitroaromatics, VOCs, SVOCs, 

metals (filtered and unfiltered), and water quality parameters (alkalinity, chloride, cyanide, 

hardness, nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, ferrous 

iron, and ORP). Table 3-5 provides final water quality readings of the groundwater immediately 

prior to sample collection. Analytical results detected above the RBSCs and/or BSCs in 

groundwater during monitoring well sampling are shown in Table 5-5 and on Figure 5-7. 

 

5.3.1  Piezometer Sample Results 

No nitroaromatics, PCBs, or SVOCs were detected in overburden/shale groundwater from 

temporary piezometers. Two VOCs were detected in temporary piezometer groundwater 

samples, but neither was detected above RBSC levels. 

 

Eighteen unfiltered TAL metals were detected in temporary piezometer groundwater samples, 

but only four metals (aluminum, arsenic, iron, and manganese) exceeded both the RBSC and 

BSC levels. Aluminum was detected in ULA-PZ04 (sample ULA3005) at a concentration of 

7,820 parts per billion (ppb) and in ULA-PZ05 (sample ULA3006) at a concentration of 2,030 

ppb, both above the RBSC of 1,600 ppb and BSC of 309 ppb. Arsenic was detected in 

ULA-PZ04 at a concentration of 25.9 ppb and in ULA-PZ05 at a concentration of 9.8 ppb, both 

above the RBSC of 0.045 ppb and the BSC of 7.4 ppb. Iron was detected in ULA-PZ04 at a 

concentration of 28,900 ppb and in ULA-PZ05 at a concentration of 4,220 ppb, both above the 

RBSC of 1,100 ppb and the BSC of 1,550 ppb. Manganese was detected in ULA-PZ04 at a 

concentration of 947 ppb and in PZ-05 at a concentration of 858 ppb, both above the RBSC of 32 

ppb and the BSC of 636 ppb. 
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Eleven filtered TAL metals were detected in temporary piezometer groundwater samples, but 

only one metal (manganese) exceeded the RBSC and BSC levels. Manganese was detected in 

ULA-PZ05 (sample ULA3006) at a concentration of 751 ppb, above the RBSC of 32 ppb and the 

BSC of 636 ppb.  

 

5.3.2  Overburden/Shale Monitoring Well Sample Results 

This section presents the findings from two rounds of groundwater samples collected from newly 

installed overburden/shale monitoring wells. The two rounds of groundwater samples were 

collected to encompass both the wet (spring) and dry (fall) seasons. Analytical data are presented 

in Table 5-5 and on Figure 5-7.  

 

December 2011 (Dry Season). Nitroaromatics and VOCs were not detected in the 

overburden/shale groundwater collected in December 2011 from monitoring wells in the 

Unloading Area. One SVOC was detected in overburden/shale groundwater collected in 

December 2011 but did not exceed its RBSC. 

 

Fourteen unfiltered metals were detected in overburden/shale groundwater collected from 

monitoring wells during December 2011 in the Unloading Area, but only one was detected above 

both the RBSC and BSC. Iron was detected above the RBSC of 1,100 ppb and the BSC of 1,550 

ppb at monitoring well ULA-MW02 (sample ULA3013), with a concentration of 1,710 ppb.  

 

Thirteen filtered metals were detected in overburden/shale groundwater collected from 

monitoring wells in the Unloading Area during December 2011, but none exceeded both RSBCs 

and BSCs.  

 

April-May 2012 (Wet Season). Nitroaromatics were not detected in the overburden/shale 

groundwater collected in May 2012 from monitoring wells in the Unloading Area. One VOC 

was detected in one groundwater sample but did not exceed its RBSC. One SVOC was detected 

in a groundwater sample but it also did not exceed its RBSC.  

 

Fourteen unfiltered metals were detected in overburden/shale groundwater collected from 

monitoring wells during May 2012, and only one was detected above both the RBSC and BSC. 

Iron was detected above the RBSC of 1,100 ppb and the BSC of 1,550 ppb at monitoring well 

ULA-MW02 (sample ULA3018), with a concentration of 3,640 ppb.  
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Ten filtered metals were detected in overburden/shale groundwater collected from monitoring 

wells and one was detected above both the RBSC and BSC. Iron was detected above the RBSC 

of 1,100 ppb and the BSC of 1,550 ppb at monitoring well ULA-MW02 (sample ULA3018), 

with a concentration of 3,270 ppb.  
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6.0 Summary and Conclusions 
 

This chapter presents conclusions of RI activities conducted at the Unloading Area. Activities 

were conducted from May 2011 to May 2012 and included soil borehole drilling, temporary 

piezometer installation, soil sample collection, overburden/shale groundwater sampling from 

temporary piezometers, permanent overburden/shale monitoring well installation, two rounds of 

groundwater sampling from monitoring wells (one in the PBOW derived wet season and one in 

the dry season), and IDW management and disposal. Analytical results obtained from all samples 

were screened against RBSC and BSC values. RBSC values do not infer a regulatory limit or 

mandated cleanup level, nor does an exceedance necessarily represent an unacceptable human 

health risk. They are used in this report only as points of reference.  

 

6.1  Soil Summary 

A total of 44 soil samples, including QA/QC samples, were collected at the Unloading Area:  14 

surface soil samples (depths ranging between 0 to 1 foot bgs) and 30 subsurface soil samples 

(3 to 5 feet and 8 to 10 feet bgs). Soil samples collected in May 2011 from depths between 0 and 

1 foot bgs and from 3 to 5 feet bgs were analyzed for nitroaromatics, TAL metals, PCBs, VOCs, 

and SVOCs, and one surface soil sample was analyzed for TOC. Soil from the 8 to 10 feet bgs 

depth was analyzed for nitroaromatics, TAL metals, VOCs, and SVOCs. The major findings 

from the Unloading Area soil are summarized as follows: 

 
 No nitroaromatics were detected in surface and subsurface soil samples at the 

Unloading Area. 
 

 No VOCs or PCBs were detected above RBSCs in any surface or subsurface soil 
samples.  
 

 One SVOC compound, benzo(a)pyrene, was detected above the RBSC of 0.015 ppm 
in surface soil samples from borings ULA-SB05, ULA-SB11, and ULA-SB12. 
 

 No SVOCs were detected above RBSCs in subsurface soil samples.  
 

 No TAL metals were detected in surface or subsurface soil samples above RBSC and 
BSC levels. 

 
 TOC was measured at 0.053 ppm in the surface soil sample from ULA-SB01.  
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6.2  Piezometer Overburden/Shale Groundwater Sample Summary 

Groundwater samples were collected from the eight temporary piezometers (ULA-PZ01, 

ULA-PZ02, ULA-PZ03, ULA-PZ04, ULA-PZ05, ULA-PZ06, ULA-PZ07, and ULA-PZ08) in 

June 2011 using a peristaltic pump. Due to slow recharge, groundwater from each piezometer 

except ULA-PZ04, was purged one day and sampled the next. The samples were intended to be 

analyzed for nitroaromatics, VOCs, SVOCs, metals (filtered and unfiltered), PCBs, and water 

quality parameters (alkalinity, chloride, cyanide, hardness, nitrate, sulfate, total dissolved solids, 

total suspended solids, turbidity, ORP, and ferrous iron). Due to limited groundwater recharge 

during sampling, only groundwater from piezometer ULA-PZ04 could be analyzed for each 

analysis. The remaining piezometers were analyzed for VOCs and, when possible, additional 

analyses. Groundwater collected from temporary piezometers was used only to obtain a general 

assessment of the overburden/shale groundwater and to provide estimated locations to install 

permanent monitoring wells, if necessary. The major findings are summarized as follows: 

 
 No nitroaromatics, PCBs, or SVOCs were detected in piezometer overburden/shale 

groundwater samples.  
 

 No VOCs were detected above RBSCs in piezometer overburden/shale groundwater 
samples. Unfiltered metals that exceeded both the RBSCs and BSCs included 
aluminum, arsenic, iron, and manganese in two piezometers, ULA-PZ04 and 
ULA-PZ05. 

 
 Only manganese exceeded both the RBSC and BSC in filtered samples in one 

piezometer, ULA-PZ05. 
 

6.3  Monitoring Well Overburden/Shale Groundwater Sample Summary 

Five groundwater samples (including one QA and QC sample) were collected during the dry 

season month of December 2011, and five groundwater samples were collected during the wet 

season months of April and May 2012. All samples were collected using low-flow sampling 

technology with a bladder pump. Groundwater was analyzed for nitroaromatics, VOCs, SVOCs, 

metals (filtered and unfiltered), and water quality parameters (alkalinity, chloride, cyanide, 

hardness, nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, ORP, and 

ferrous iron). The major findings related to monitoring well locations upgradient (ULA-MW01), 

source area (ULA-MW02), and downgradient (ULA-MW03) are summarized as follows: 
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Upgradient (ULA-MW01): 
 

 No nitroaromatics were detected during either groundwater sampling event. 
 

 No VOCs or SVOCs were detected above RBSCs during either sampling event.  
 

 No unfiltered or filtered metals were detected above RBSCs and BSCs during either 
sampling event. 

 
Source Area (ULA-MW02): 
 

 No nitroaromatics, VOCs, or SVOCs were detected during either groundwater 
sampling event. 

 
 One metal, iron, among the unfiltered samples was found above both its RBSC and 

BSC during both the wet and dry season sampling events. Iron was found at a 
concentration of 1,710 ppb during December 2011 and at a concentration of 3,640 
ppb during April and May 2012. Iron is also the only metal found in the filtered 
samples at a concentration exceeding both the RBSC and BSC during the April-May 
2012 sampling event. Iron was detected at a concentration of 3,270 ppb. Iron did not 
exceed either the BSC or RBSC in the filtered samples collected in December 2011. 

   
Downgradient (ULA-MW03):  
 

 No nitroaromatics were detected during either groundwater sampling event. 
 
 No VOCs or SVOCs were detected above RBSCs during either sampling event.  

 
 No unfiltered or filtered metals were detected above RBSCs and BSCs during either 

sampling event.  
  

6.4  Conclusions 

The following conclusions for the Unloading Area environmental media are based on the 

findings presented in Sections 6.1 through 6.3: 

 
 Soil. Soil at the Unloading Area does not appear to be impacted by site activities. 

The detections of one PAH compound above RBSCs in soil borings ULA-SB11 and 
ULA-SB12 are likely due to road runoff, while the detection in soil boring 
ULA-SB05 is likely due to surface water runoff from the nearby railroad tracks.  
 
 

 Overburden/Shale Groundwater. Groundwater does not appear to be impacted 
by site activities at the Unloading Area. The limited detection of metals are likely 
naturally occurring based on the fact that metals were not detected at appreciable 
concentrations in surface and/or subsurface soil.  
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 Based on the lack of detected potential chemicals of concern, the Unloading Area 

likely was the location where individual tanker cars were disconnected and moved by 
rail to the three toluene storage tanks. 
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7.0  Recommendations 
 

Based upon analytical results during this investigation, the environmental media at the 

Unloading Area appear to be adequately characterized. No further evaluation is recommended at 

this time beyond a summarized BHHRA and screening-level ecological risk assessment, which 

are planned for completion in 2013. 
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Table 3-1

Summary of Direct-Push Soil Samples Collected
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, 
Sandusky, Ohio

(Page 1 of 2)

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number 

SS ULA-SB01 ULA0001 5/18/2011 REG F82634
DS ULA-SB01 ULA0015 5/18/2011 REG F82634
DS ULA-SB01 ULA0029 5/18/2011 REG F82634
SS ULA-SB02 ULA0002 5/19/2011 REG F82669
SS ULA-SB02 ULA0003 5/19/2011 FD F82669
SS ULA-SB02 ULA0004 5/19/2011 FS 240-478-1
DS ULA-SB02 ULA0016 5/19/2011 REG F82669
DS ULA-SB02 ULA0017 5/19/2011 FD F82669
DS ULA-SB02 ULA0018 5/19/2011 FS 240-478-1
DS ULA-SB02 ULA0030 5/19/2011 REG F82669
SS ULA-SB03 ULA0005 5/19/2011 REG F82669
DS ULA-SB03 ULA0019 5/19/2011 REG F82669
DS ULA-SB03 ULA0031 5/19/2011 REG F82669
DS ULA-SB03 ULA0032 5/19/2011 FD F82669
DS ULA-SB03 ULA0033 5/19/2011 FS 240-478-1
SS ULA-SB04 ULA0006 5/18/2011 REG F82634
DS ULA-SB04 ULA0020 5/18/2011 REG F82634
DS ULA-SB04 ULA0034 5/18/2011 REG F82634
SS ULA-SB05 ULA0007 5/19/2011 REG F82669
SS ULA-SB05 ULA0007-MS 5/19/2011 MS F82669
SS ULA-SB05 ULA0007-MSD 5/19/2011 MSD F82669
DS ULA-SB05 ULA0021 5/19/2011 REG F82669
DS ULA-SB05 ULA0035 5/19/2011 REG F82669
SS ULA-SB06 ULA0008 5/18/2011 REG F82634
DS ULA-SB06 ULA0022 5/18/2011 REG F82634
DS ULA-SB06 ULA0036 5/18/2011 REG F82634
SS ULA-SB07 ULA0009 5/18/2011 REG F82634
DS ULA-SB07 ULA0023 5/18/2011 REG F82634
DS ULA-SB07 ULA0037 5/18/2011 REG F82634
SS ULA-SB08 ULA0010 5/19/2011 REG F82669
DS ULA-SB08 ULA0024 5/19/2011 REG F82669
DS ULA-SB08 ULA0024-MS 5/19/2011 MS F82669
DS ULA-SB08 ULA0024-MSD 5/19/2011 MSD F82669
DS ULA-SB08 ULA0038 5/19/2011 REG F82669
SS ULA-SB09 ULA0011 5/18/2011 REG F82669
DS ULA-SB09 ULA0025 5/18/2011 REG F82634
DS ULA-SB09 ULA0039 5/18/2011 REG F82634
SS ULA-SB10 ULA0012 5/19/2011 REG F82669
DS ULA-SB10 ULA0026 5/19/2011 REG F82669
DS ULA-SB10 ULA0040 5/19/2011 REG F82669
DS ULA-SB10 ULA0041 5/19/2011 FD F82669
DS ULA-SB10 ULA0042 5/19/2011 FS 240-478-1
SS ULA-SB11 ULA0013 5/19/2011 REG F82669
DS ULA-SB11 ULA0027 5/19/2011 REG F82669
DS ULA-SB11 ULA0043 5/19/2011 REG F82669
SS ULA-SB12 ULA0014 5/19/2011 REG F82669
DS ULA-SB12 ULA0028 5/19/2011 REG F82669
DS ULA-SB12 ULA0044 5/19/2011 REG F826669

DIRECT PUSH
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Table 3-1

Summary of Direct-Push Soil Samples Collected
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, 
Sandusky, Ohio

(Page 2 of 2)

DS - Deep soil (subsurface).
FD - Field duplicate (quality control). Samples sent to same laboratory as primary samples. 
FS - Field split (quality assurance). Samples sent to laboratory other than primary sample laboratory.
MS - Matrix spike.
MSD - Matrix spike duplicate.
QC - Quality Control.
REG - Regular.
SDG - Sample delivery group.
SS - Surface soil.
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Table 3-2

Summary of Direct-Push Temporary Piezometer Samples Collected
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample SDG

Type Location Number Date Purpose Number 

GW ULA-PZ01 ULA3000 6/16/2011 REG F83513

GW ULA-PZ01 ULA3001 6/16/2011 FD F83513

GW ULA-PZ01 ULA3002 6/16/2011 FS 240-1269-1

GW ULA-PZ02 ULA3003 6/17/2011 REG F83513

GW ULA-PZ03 ULA3004 6/17/2011 REG F83513

GW ULA-PZ03 ULA3004-MS 6/20/2011 MS F83513

GW ULA-PZ03 ULA3004-MSD 6/20/2011 MSD F83513

GW ULA-PZ04 ULA3005 6/20/2011 REG F83609

GW ULA-PZ05 ULA3006 6/17/2011 REG F83513

GW ULA-PZ06 ULA3007 6/16/2011 REG F83513

GW ULA-PZ07 ULA3008 6/16/2011 REG F83513

GW ULA-PZ08 ULA3009 6/17/2011 REG F83513

FD - Field duplicate (quality control). Samples sent to same laboratory as primary samples. 

FS - Field split (quality assurance). Samples sent to laboratory other than primary laboratory.

GW - Groundwater.

MS - Matrix spike.

MSD - Matrix spike duplicate.

REG - Regular.

SDG - Sample delivery group.

TEMPORARY PIEZOMETER
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Table 3-3

Monitoring Well Construction Details
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

 Well    Casing Borehole Screen Geologic Top of TOC Ground Bedrock Well Bottom

Well ID Northings Eastings Depth Date Installed Casing Diameter Diameter Interval Unit Filter Pack Elevation Elevation Elevation Elevation

(y) (x) (feet bgs) Installed By Type (inches) (inches) (feet bgs) Screened (feet bgs) (feet msl) (feet msl) (feet msl) (feet msl)

ULA-MW01 1917202.98 623759.93 25.20 7/25/2011 Shaw PVC (40) 2 8.25 10.0 - 25.0 Overburden 8.0 636.19 633.20 NA 608.00

ULA-MW02 1917163.13 623917.73 24.00 7/26/2011 Shaw PVC (40) 2 8.25 8.8 - 23.8 Overburden 7.0 636.97 633.90 NA 609.90

ULA-MW03 1917082.01 624017.95 24.00 7/26/2011 Shaw PVC (40) 2 8.25 8.8 - 23.8 Overburden 7.0 636.80 633.70 NA 609.70

Coordinates scaled to the Ohio State Plane coordinate system, North Zone, NAD 1983.  Vertical datum is NAVD 1929.

bgs - Below ground surface.
msl - Mean sea level.
TOC - Top of casing.

Monitoring Wells Screened in Overburden  

Coordinates (Ohio Plane)
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Table 3-4

Summary of Groundwater Samples Collected
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample SDG

Type Location Number Date Purpose Number 

GW ULA-MW01 ULA3010 12/9/2011 REG F88539

GW ULA-MW01 ULA3011 12/9/2011 FD F88539

GW ULA-MW01 ULA3012 12/9/2011 FS 240-6757-1

GW ULA-MW02 ULA3013 12/13/2011 REG F88657

GW ULA-MW03 ULA3014 12/12/2011 REG F88657

GW ULA-MW01 ULA3015 5/1/2012 REG F92649

GW ULA-MW01 ULA3016 5/1/2012 FD F92649

GW ULA-MW01 ULA3017 5/1/2012 FS 240-10856-1

GW ULA-MW02 ULA3018 4/30/2012 REG F92649

GW ULA-MW03 ULA3019 4/25/2012 REG F92572

FD - Field duplicate (quality control). Samples sent to same laboratory as primary samples.

FS - Field split (quality assurance). Samples sent to laboratory other than primary laboratory.

GW - Groundwater.

REG - Regular.

SDG - Sample delivery group.

GROUNDWATER
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Table 3-5

Final Field Measurements of Temporary Piezometer Groundwater and
Monitoring Well Groundwater

Unloading Area Site Characterization Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Oxidation 

Low-Flow
 Dissolved

Oxygen

aFerrous
Iron

Reduction 
Potential

pH
Specific

 Conductivity
Temperature Turbidity

Identification Date Sampled (ppm) (mg/L) (mV) (pH units) (mS/cm) (C°) (NTU)

ULA-PZ01 6/16/2011 No 7.40 NM -52.9 7.61 0.354 18.86 316.0
ULA-PZ02 6/17/2011 No 5.29 NM -58.1 7.73 0.342 15.84 1581.0
ULA-PZ03 6/17/2011 No 3.90 NM -63.3 7.74 0.363 18.61 343.0
ULA-PZ04 6/20/2011 Yes 6.05 NM -39.2 7.48 0.827 16.15 290.0
ULA-PZ05 6/17/2011 No 5.89 NM -42.4 7.43 0.454 17.06 12.0
ULA-PZ06 6/16/2011 No 6.79 NM -44.0 7.46 0.349 16.95 32.8
ULA-PZ07 6/16/11 No 3.39 NM -50.0 7.55 0.371 19.16 240.0
ULA-PZ08 6/17/11 No 1.71 NM -50.8 7.49 0.693 17.43 1595.0

ULA-MW01 12/9/2011 Yes 0.59 0.6 -17.2 7.03 0.947 9.58 7.5
ULA-MW02 12/13/2011 Yes 1.97 5.0 -24.7 7.24 1.028 7.66 25.2
ULA-MW03 12/12/2011 Yes 3.48 0.0 -20.6 7.15 0.838 9.05 19.8
ULA-MW01 5/1/2012 Yes 0.38 1.6 -69.4 7.85 0.949 11.65 0.0
ULA-MW02 4/30/2012 Yes 0.56 3.8 -56.1 7.57 0.837 14.49 0.0
ULA-MW03 4/25/2012 Yes 0.76 0.3 -32.9 7.13 0.775 12.80 47.6

Notes:
Water quality measurements recorded by YSI water quality instrument immediately prior to sample collection.

⁰C - Degree Celsius. NM - Not measured.
mg/L - Milligrams per liter (ppm). NTU - Nephelometric turbidity unit.
mS/cm - Millisiemens per centimeter. ppm - Parts per million.
mV - Millivolts.

aFerrous iron measured in field using Hach test kit.

Temporary Piezometer

Overburden/Shale Monitoring Well
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Table 4-1

Summary of Analytical Parameters and Methods for Soil and Groundwater Samples
Unloading Area Site Characterization Report

 Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parameters Method

Soil Nitroaromatic Compounds SW-846 8330A
TAL Metals (T) SW-846 3050B/6010C/7471B

PCBs SW-846 3550C/8082A
TCL Volatile Organic Compounds SW-846 5035/8260B

TCL Semivolatile Organic Compounds SW-846 3550C/8270D
Percent Solids EPA 160.3

Total Organic Carbon Walkley-Black
Groundwater Nitroaromatic Compounds SW-846 3535A/8330A

TAL Metals (T/D) SW-846 3010A/6010C/7470A
TCL Volatile Organic Compounds SW-846 5030B/8260B

TCL Semivolatile Organic Compounds SW-846 3510C/8270C
PCBs SW-846 3510C/8082A

Alkalinity EPA 310.1/SM19 2320B
Chloride EPA 300.0/SW9056A

Cyanide, total SW-846 9012B/EPA 335.2/EPA 335.4
Hardness EPA 130.2/SM19 2340B

Nitrate/Nitrite EPA 353.2/SM-4500-NO3 E
Nitrate EPA 300.0
Sulfate EPA 300.0/SW-846 9056

Total Dissolved Solids EPA 160.1/SM19 2540C
Total Suspended Solids EPA 160.2/SM19 2540D

Turbidity EPA 180.1

PCB - Polychlorinated biphenyl.
TAL - Target analyte list.
TCL - Target compound list.
Metals (T) - Total metals.
Metals (T/D) - Total and dissolved metals reported.
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Table 4-2

Background Screening Concentrations
for Inorganics and BTEX Compounds in Groundwater

Unloading Area Site Characterization Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Range of Values, µg/L
Detection Percent Detected Concentrations Reporting Limits Mean Standard UTL a BSC b

Chemical Frequency hits Minimum Maximum Minimum Maximum µg/L Deviation µg/L µg/L

Metals - Unfiltered

Aluminum 11 / 13 85 3.15E+01 3.09E+02 2.00E+02 2.00E+02 1.05E+02 6.98E+01 4.17E+02 309

Arsenic 4 / 26 15 3.30E+00 7.40E+00 1.00E+01 1.00E+01 4.99E+00 6.56E-01 7.92E+00 7.4

Barium 28 / 28 100 2.58E+01 1.18E+04 2.00E+02 2.00E+03 1.73E+03 3.77E+03 1.86E+04 11800

Calcium 28 / 28 100 1.74E+04 3.16E+05 5.00E+03 5.00E+03 1.38E+05 8.31E+04 5.09E+05 316000

Cobalt 6 / 27 22 1.00E+00 1.21E+01 5.00E+01 5.00E+01 2.05E+01 8.75E+00 5.96E+01 12.1

Copper 2 / 28 7 3.30E+00 1.98E+01 2.50E+01 2.50E+01 1.24E+01 2.26E+00 2.25E+01 19.8

Iron 24 / 27 89 3.82E+01 1.55E+03 1.00E+02 1.00E+02 4.15E+02 4.87E+02 2.59E+03 1550

Magnesium 28 / 28 100 7.28E+03 2.17E+05 5.00E+03 5.00E+03 7.17E+04 5.85E+04 3.33E+05 217000

Manganese 28 / 28 100 3.60E+00 6.88E+02 1.50E+01 1.50E+01 8.12E+01 1.24E+02 6.36E+02 636

Nickel 4 / 27 15 4.80E+00 8.60E+00 4.00E+01 4.00E+01 1.81E+01 4.67E+00 3.90E+01 8.6

Potassium 28 / 28 100 2.53E+03 1.16E+05 5.00E+03 5.00E+04 2.70E+04 3.06E+04 1.64E+05 116000

Sodium 28 / 28 100 1.33E+04 1.39E+06 5.00E+03 5.00E+04 3.55E+05 4.36E+05 2.30E+06 1390000

Zinc 14 / 19 74 8.30E-01 5.07E+02 2.00E+01 2.00E+01 5.55E+01 1.23E+02 6.06E+02 507

Volatile Organic Compounds

Benzene 9 / 28 32 1.45E-01 2.40E+00 1.00E+00 5.00E+00 6.73E-01 5.43E-01 3.10E+00 2.4

Ethylbenzene 6 / 28 21 1.30E-01 8.70E-01 1.00E+00 5.00E+00 5.82E-01 4.00E-01 2.37E+00 0.87

Toluene 8 / 28 29 1.20E-01 1.70E+00 1.00E+00 5.00E+00 4.99E-01 2.83E-01 1.76E+00 1.7

Xylenes, total 8 / 28 29 3.60E-01 5.50E+00 1.00E+00 5.00E+00 1.22E+00 1.53E+00 8.07E+00 5.5

a The upper tolerance limit (UTL) is calculated using the Chebychev equation (mean + 4.47 * standard deviation).
b The background screening criterion (BSC) is the calculated UTL or the maximum detected concentration, whichever is less.
µg/L - Micrograms per liter.
mg/L - Milligrams per liter.
BTEX - Benzene, toluene, ethylbenzene, and xylenes (commonly associated with naturally occurring petroleum in the vicinity of PBOW).

Source:  Shaw Environmental, Inc., 2005, 2004 Data Summary and Evaluation Report, Final, Plum Brook Ordnance Works, Sandusky, Ohio, April.
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Table 4-3

Background  Concentrations of Metals in Soil
Unlaoding Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Background
Statistical Arithmetic 95% Screening

Chemical Name (mg/kg) Distribution Mean UTL b Concentration c

Aluminum 12 / 12 3520 - 15500 22.6 - 26.5 L 8.43E+03 2.69E+04 15500
Antimony 9 / 25 5.9 - 9.3 5.4 - 8.0 NP 4.68E+00 NA 9.30
Arsenic 23 / 26 2.1 - 36.5 1.1 - 24.7 L 1.08E+01 7.10E+01 36.5
Barium 9 / 12 35.6 - 826 22.6 - 26.5 L 1.16E+02 1.30E+03 826
Beryllium 6 / 25 0.57 - 1 0.57 - 1.2 L 5.65E-01 1.17E+00 1.00
Cadmium 0 / 25 NA 0.57 1.2 L 4.49E-01 NA NA
Calcium 12 / 12 735 - 52300 566 - 663 L 1.13E+04 2.18E+05 52300
Chromium 25 / 26 4.4 - 29 1.1 - 12.3 NP 1.34E+01 NA 29.0
Cobalt 9 / 12 9.6 - 116 5.7 - 61.7 L 2.26E+01 2.48E+02 116
Copper 23 / 26 2.3 - 56.2 2.2 - 3.3 L 1.70E+01 1.47E+02 56.2
Iron 12 / 12 5880 - 234000 11.3 - 123 L 4.01E+04 3.58E+05 234000
Lead 26 / 26 1.9 - 48.6 0.34 - 7.4 L 1.28E+01 5.13E+01 48.6
Magnesium 12 / 12 629 - 10400 566 - 663 L 3.26E+03 3.08E+04 10400
Manganese 26 / 26 21 - 13300 1.7 - 18.5 L 7.29E+02 3.51E+03 3506
Mercury 2 / 26 0.085 - 0.085 0.037 - 0.3 L 9.06E-02 5.60E-01 0.085
Nickel 26 / 26 5.4 - 55.1 4.5 - 5.3 L 2.28E+01 7.79E+01 55.1
Potassium 11 / 12 579 - 3390 566 - 663 L 1.24E+03 6.08E+03 3390
Selenium 5 / 25 0.61 - 2 0.57 - 4.9 NP 1.55E+00 NA 2.00
Silver 2 / 26 1.1 - 11.1 1.1 - 1.3 NP 1.00E+00 NA 11.1
Sodium 0 / 12 NA 566 - 663 L 3.03E+02 NA NA
Thallium 2 / 25 1.2 - 1.3 1.1 - 6.1 NP 1.91E+00 NA 1.30
Vanadium 11 / 12 9 - 40.9 5.7 - 61.7 L 2.48E+01 8.31E+01 40.9
Zinc 26 / 26 6.6 - 655 0.57 - 12.3 L 7.30E+01 3.22E+02 322

L - Lognormal; mg/kg - milligrams per kilogram; NP - nonparametric; NA - not applicable; not available.
a A single background sample had to be diluted such that the reporting limits of this sample (BCG-SB01, 6990) were elevated 10 or 20 times higher
 than they would have been if not diluted. This affects the maximum reporting limit shown for arsenic, chromium, cobalt, iron, lead, manganese, and 
 vanadium. Reporting limits for these analytes in all other samples were much lower, approximately by an order of magnitude or more in each case.
b 95% UTL - 95% upper tolerance limit calculated as described in IT Corporation (IT), 1998, Site Investigation of Acid Areas, Plum Brook Ordnance 
Works, Sandusky, Ohio, August.
c The maximum detected concentration is used as the background screening criterion for nonparametric data sets; for normal or lognormal data sets,
 the 95% UTL or the maximum detected concentration, whichever is less, is used. This approach was agreed upon for all future Plum Brook Ordnance 
 Works (PBOW) risk assessments and other documents by the PBOW Project Delivery Team (PDT) during the May 10, 2000 PDT meeting.

 Note:  Detection limits from sample 6990 were deleted when calculating results for antimony, beryllium, cadmium, selenium, and thallium. The detection 
            limits were elevated by dilution factors which greatly exceed any detected concentration and would bias results unrealistically high.

 Source: IT, 2001, TNT Areas A and C Remedial Investigation, Volume 2 Baseline Human Health Risk Assessment , Final, Former Plum Brook
 Ordnance Works, Sandusky, Ohio,November, and reports referenced therein, including IT (1998).

Detection Concentrations Limits a

Frequency Range of Range of
of Detected Reporting
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Table 5-1

Summary of Water Level Measurements
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Top of 
Casing Ground

Well Northing Easting Elevationa Elevationa

Identification (y) (x) (ft msl) (ft msl) DTW Elevation DTW Elevation DTW Elevation

PZ01 1917391.09 623921.17 637.81 634.9 7.40 630.41 NM -- -- --
PZ02 1917456.71 623922.42 639.09 635.6 6.81 632.28 NM -- -- --
PZ03 1917524.35 623746.08 639.19 637.5 6.25 632.94 NM -- -- --
PZ04 1917437.12 623845.17 636.83 636.0 6.86 629.97 NM -- -- --
PZ05 1917535.43 623948.26 639.75 636.9 6.34 633.41 NM -- -- --
PZ06 1917093.30 623948.78 634.92 633.9 10.87 624.05 NM -- -- --
PZ-07 1917234.56 623972.05 636.91 634.1 9.23 627.68 NM -- -- --
PZ-08 1917199.54 623752.04 633.98 633.3 3.94 630.04 NM -- -- --

ULA-MW01 1917202.98 623759.93 636.19 633.2 5.95 630.24 2.91 633.28 2.85 633.34
ULA-MW02 1917163.13 623917.73 636.97 633.9 10.00 626.97 4.05 632.92 3.85 633.12
ULA-MW03 1917082.01 624017.95 636.80 633.7 12.37 624.43 3.56 633.24 3.46 633.34
MK-MW19 1917526.72 623863.226 639.13 636.2 5.70 633.43 3.18 635.95 3.33 635.80
EB-GM-04 1917433.302 624044.277 636.34 633.6 4.68 631.66 3.02 633.32 3.01 633.33

Notes:
aNorthings and eastings are scaled to the Ohio State Plane Coordinate System (North Zone), NAD 1983 (1995).  
Vertical datum to National Geodetic Vertical Datum 1929.
bPiezometers were abandoned.
DTW - Depth to water.
ft msl - Feet above mean sea level.
NM - Not measured.

Groundwater Elevation Measurements
(feet above mean sea level [msl])

Temporary Piezometer

Overburden/Shale Monitoring Well

March 14, 2012b
Coordinates (Ohio Plane)a

October 11, 2011 December 8, 2011
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Table 5-2

Detected Constituents in Surface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 4)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

VOLATILES
Acetone mg/kg 6,100 NE 0.251 0.0393 J 0.0441 J - - 0.24 0.251 J 0.0288 J
Butanone, 2- mg/kg 2,800 NE 0.0238 - - - - - - - - 0.0238 J - -
Methyl-2-pentanone, 4- mg/kg 530 NE 0.0067 - - - - - - - - 0.0067 J - -
Methylene chloride mg/kg 11 NE 0.015 0.0097 J 0.0057 J - - 0.015 0.0097 J 0.0088
SEMIVOLATILES
Benzo(a)anthracene mg/kg 0.15 NE 0.0329 - - - - - - - - - - - -
Benzo(a)pyrene mg/kg 0.015 NE 0.0308 - - - - - - - - - - - -
Benzo(b)fluoranthene mg/kg 0.15 NE 0.0444 - - - - - - - - - - - -
Chrysene mg/kg 15 NE 0.0343 - - - - - - - - - - - -
Fluoranthene mg/kg 230 NE 0.0811 - - - - - - - - 0.0412 J - -
Methylnaphthalene, 2- mg/kg 31 NE 0.0301 - - - - - - - - - - - -
Phenanthrene mg/kg NE NE 0.0433 - - - - - - - - - - - -
Pyrene mg/kg 170 NE 0.0555 - - - - - - - - 0.0381 J - -
PCBs
Aroclor 1254 mg/kg 0.11 NE 0.0129 - - - - - - - - - - - -
METALS
Aluminum mg/kg 7,700 15,500 11,900 6,620 4,580 J 4,730 4,900 6,740 10,400
Arsenic mg/kg 0.39 36.5 9.5 4.3 2.8 2.5 3.4 3.6 9.5
Barium mg/kg 1,500 826 82.5 18.2 J 9.7 J 14.8 - - 20.2 46 J
Beryllium mg/kg 16 1 0.71 0.32 J 0.22 J 0.23 J - - 0.29 J 0.57 J
Cadmium mg/kg 7 ND 0.95 - - - - - - - - - - - -
Calcium mg/kg NE 52,300 2,990 1,420 544 J 550 J 850 930 J 2,990
Chromium mg/kg 0.29 29 17.4 9.7 6.9 J 6.2 7.8 9.1 17.4
Cobalt mg/kg 2.3 116 17.8 5.5 J 3.2 J 2.5 - - 3.7 7.8 J
Copper mg/kg 310 56.2 38.4 5.8 4.9 J 4.5 5.2 5.9 19.1
Iron mg/kg 5,500 234,000 22,600 12,400 7,650 J 6,630 10,000 9,670 21,000
Lead mg/kg 400 48.6 12.7 5.8 3.5 4.2 4.5 8.4 10.7
Magnesium mg/kg NE 10,400 2,520 1,050 J 705 J 664 790 987 2,520
Manganese mg/kg 180 3,506 525 296 135 J 93.1 190 118 385
Mercury mg/kg 1 0.09 0.076 0.038 J 0.015 J 0.013 J - - 0.032 J 0.03 J
Nickel mg/kg 150 55.1 32.6 9.4 5.4 J 5.1 6.4 7.4 23.3
Potassium mg/kg NE 3,390 949 315 J 215 J 202 J - - 316 J 949 J
Selenium mg/kg 39 2 0.54 - - - - - - - - - - - -
Vanadium mg/kg 39 40.9 25.8 20.1 15.5 J 12.7 16 19.7 25.8
Zinc mg/kg 2,300 321.75 170 22.2 13.8 J 16.1 18 21.5 52.7
GENERAL CHEMISTRY
Total organic carbon mg/kg NE NE 0.053 0.053

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0004

19-May-11
0 - 1 Ft

FS

ULA-SB02
ULA0003

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG
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Table 5-2

Detected Constituents in Surface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 4)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.251
Butanone, 2- mg/kg 2,800 NE 0.0238
Methyl-2-pentanone, 4- mg/kg 530 NE 0.0067
Methylene chloride mg/kg 11 NE 0.015
SEMIVOLATILES
Benzo(a)anthracene mg/kg 0.15 NE 0.0329
Benzo(a)pyrene mg/kg 0.015 NE 0.0308
Benzo(b)fluoranthene mg/kg 0.15 NE 0.0444
Chrysene mg/kg 15 NE 0.0343
Fluoranthene mg/kg 230 NE 0.0811
Methylnaphthalene, 2- mg/kg 31 NE 0.0301
Phenanthrene mg/kg NE NE 0.0433
Pyrene mg/kg 170 NE 0.0555
PCBs
Aroclor 1254 mg/kg 0.11 NE 0.0129
METALS
Aluminum mg/kg 7,700 15,500 11,900
Arsenic mg/kg 0.39 36.5 9.5
Barium mg/kg 1,500 826 82.5
Beryllium mg/kg 16 1 0.71
Cadmium mg/kg 7 ND 0.95
Calcium mg/kg NE 52,300 2,990
Chromium mg/kg 0.29 29 17.4
Cobalt mg/kg 2.3 116 17.8
Copper mg/kg 310 56.2 38.4
Iron mg/kg 5,500 234,000 22,600
Lead mg/kg 400 48.6 12.7
Magnesium mg/kg NE 10,400 2,520
Manganese mg/kg 180 3,506 525
Mercury mg/kg 1 0.09 0.076
Nickel mg/kg 150 55.1 32.6
Potassium mg/kg NE 3,390 949
Selenium mg/kg 39 2 0.54
Vanadium mg/kg 39 40.9 25.8
Zinc mg/kg 2,300 321.75 170
GENERAL CHEMISTRY
Total organic carbon mg/kg NE NE 0.053

Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

0.0466 J 0.0457 0.021 J 0.0732 J 0.0406 0.0773 J
0.006 J - - - - 0.0069 J - - 0.0076 J

- - - - - - - - - - - -
0.0046 J 0.0037 J 0.0081 J - - 0.0036 J - -

- - - - - - - - - - - -
0.0239 J - - - - - - - - - -

- - - - - - - - - - - -
0.0272 J - - - - - - - - - -
0.0296 J - - - - - - - - - -

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

0.0294 J - - - - - - - - - -

- - - - - - - -

8,360 10,400 11,900 10,200 10,500 6,310
6.4 6.1 6.3 7.8 4.4 3.2

61.6 82.5 60.4 J 62.1 57.4 47.6
0.47 J 0.69 J 0.52 J 0.53 J 0.59 J 0.35 J

- - 0.33 J - - - - - - 0.18 J
1,990 2,840 1,840 2,290 2,520 2,310

11 12.9 15.6 14.3 14.2 8.4
5.7 J 6.1 J 5.3 J 9.9 7 J 3.3 J

10.1 10.1 10.8 18.1 8.6 9.4
15,700 15,300 16,800 19,900 13,200 9,230

12.5 12.7 8.6 11.4 10.4 9.1
1,610 1,720 2,120 2,450 2,070 1,300

360 525 109 434 168 148
0.033 J 0.039  J 0.029 J 0.076 J 0.04 J 0.044 J

11 12.6 16 18.1 13.7 8.3
627 J 596 J 580 J 701 J 586 J 516 J

- - - - - - - - - - 0.54 J
20.7 22.7 23.6 24.3 22.9 13.3
34.1 40.7 35.3 35.3 36.5 28.5

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG
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Table 5-2

Detected Constituents in Surface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 4)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.251
Butanone, 2- mg/kg 2,800 NE 0.0238
Methyl-2-pentanone, 4- mg/kg 530 NE 0.0067
Methylene chloride mg/kg 11 NE 0.015
SEMIVOLATILES
Benzo(a)anthracene mg/kg 0.15 NE 0.0329
Benzo(a)pyrene mg/kg 0.015 NE 0.0308
Benzo(b)fluoranthene mg/kg 0.15 NE 0.0444
Chrysene mg/kg 15 NE 0.0343
Fluoranthene mg/kg 230 NE 0.0811
Methylnaphthalene, 2- mg/kg 31 NE 0.0301
Phenanthrene mg/kg NE NE 0.0433
Pyrene mg/kg 170 NE 0.0555
PCBs
Aroclor 1254 mg/kg 0.11 NE 0.0129
METALS
Aluminum mg/kg 7,700 15,500 11,900
Arsenic mg/kg 0.39 36.5 9.5
Barium mg/kg 1,500 826 82.5
Beryllium mg/kg 16 1 0.71
Cadmium mg/kg 7 ND 0.95
Calcium mg/kg NE 52,300 2,990
Chromium mg/kg 0.29 29 17.4
Cobalt mg/kg 2.3 116 17.8
Copper mg/kg 310 56.2 38.4
Iron mg/kg 5,500 234,000 22,600
Lead mg/kg 400 48.6 12.7
Magnesium mg/kg NE 10,400 2,520
Manganese mg/kg 180 3,506 525
Mercury mg/kg 1 0.09 0.076
Nickel mg/kg 150 55.1 32.6
Potassium mg/kg NE 3,390 949
Selenium mg/kg 39 2 0.54
Vanadium mg/kg 39 40.9 25.8
Zinc mg/kg 2,300 321.75 170
GENERAL CHEMISTRY
Total organic carbon mg/kg NE NE 0.053

Result VQ Result VQ

0.0362 J - -
- - - -
- - - -
- - 0.0071 J

0.0286 J 0.0329 J
0.0241 J 0.0308 J
0.0383 J 0.0444 J
0.0338 J 0.0343 J
0.0616 J 0.0811 J
0.0301 J - -
0.0433 J 0.0421 J
0.0465 J 0.0555 J

- - 0.0129 J

9,010 3,760
8.6 3

67.3 J 19.2
0.71 J 0.17 J
0.95 J 0.18 J

1,280 J 427 J
15.1 4.7
17.8 J 1.5 J
12.4 38.4

22,600 5,540
7.9 7.4

1,620 J 480
157 43.1

0.012 J 0.016 J
32.6 9.7
516 J 235 J

- - 0.23 J
25.8 8.3
170 48.3

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG
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Table 5-2

Detected Constituents in Surface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 4)

BSC - Background screening concentration.

MDC - Maximum detected concentration for the area of concern ("B" qualified data not included).

mg/kg - Milligrams per kilogram. 

ND - Not detected (BSCs).

NE - Not established (RBSCs), not evaluated (BSCs).

Shaded cell indicates value is greater than RBSC. 

Bold text indicates value is greater than BSC.

Blank cell means that parameter was not analyzed. 

"-" - Not detected.

Validation Qualifiers (VQ)

J - The analyte was positively identified, the reported value is estimated.

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard    quotient (HQ) 
of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type of effect results in a lower 
concentration (using an ICLR of 1E-6 and and HQ of 0.1), that concentration is selected as the RBSC. 
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

VOLATILES
Acetone mg/kg 6,100 NE 0.0585 - - 0.041 J - - - - - - - -
Benzene mg/kg 1.1 NE 0.0029 0.0016 J - - 0.002 J - - - - - -
Butanone, 2- mg/kg 2,800 NE 0.0053 - - - - - - - - - - - -
Ethylbenzene mg/kg 5.4 NE 0.0013 - - - - 0.00081 J - - - - - -
Methylene chloride mg/kg 11 NE 0.203 0.005 J 0.203 J - - 0.0116 J 0.013 0.0342 J
Toluene mg/kg 500 NE 0.0068 0.0018 J 0.0018 J 0.0036 - - 0.0063 0.0017 J
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026 - - - - 0.0026 J - - - - - -
Xylenes, total mg/kg 63 NE 0.0037 - - - - - - - - - - - -
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013 - - - - - - - - - - - -
METALS
Aluminum mg/kg 7,700 15,500 12,400 5,530 4,510 7,080 4,500 6,800 5,600
Antimony mg/kg 3.1 9.3 0.44 - - 0.18 J - - 0.13 J - - - -
Arsenic mg/kg 0.39 36.5 20.4 6.5 7 5 3.4 10 3.6
Barium mg/kg 1,500 826 124 28.9 36 51.1 30.8 39 35.2
Beryllium mg/kg 16 1 0.78 0.33 J 0.27 0.38 J 0.24 J - - 0.32
Cadmium mg/kg 7 ND 0.48 0.15 J 0.25 0.21 J 0.17 J - - 0.18 J
Calcium mg/kg NE 52,300 80,700 28,000 58,300 35,200 48,300 45,000 47,100
Chromium mg/kg 0.29 29 20 10.3 7.7 11.6 7.4 12 12.1
Cobalt mg/kg 2.3 116 16 5.1 J 6.2 6.4 4.8 7.4 6.2
Copper mg/kg 310 56.2 58.4 14.8 16.7 15 10.4 18 18.8
Iron mg/kg 5,500 234,000 29,000 12,000 10,800 13,100 J 7,710 J 18,000 10,200
Lead mg/kg 400 48.6 69 7.7 10.9 9.5 6.7 8.4 11.3
Magnesium mg/kg NE 10,400 19,800 8,350 18,100 12,900 14,500 14,000 15,700
Manganese mg/kg 180 3,506 1,680 259 564 332 339 410 429
Mercury mg/kg 1 0.09 0.062 0.021 J - - - - - - - - 0.026 J
Nickel mg/kg 150 55.1 34.5 13.6 15.5 16 11.7 20 16.7
Potassium mg/kg NE 3,390 1,700 736 J 899 909 J 667 940 1,090
Selenium mg/kg 39 2 1 - - 0.38 J - - - - - - - -
Sodium mg/kg NE ND 400 - - 109 J - - 83.9 J - - 115 J
Thallium mg/kg 0.078 1.3 0.43 - - 0.41 J - - 0.14 J - - - -
Vanadium mg/kg 39 40.9 31 14.3 12.3 16 11.3 19 13.9
Zinc mg/kg 2,300 321.75 76.2 32.8 34.6 36 24.7 45 45.1

ULA0029
18-May-11
8 - 10 Ft

REG

ULA0015
18-May-11

3 - 5 Ft
REG

ULA-SB01
ULA0030

19-May-11
8 - 10 Ft

REG

ULA0018
19-May-11

3 - 5 Ft
FS

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA0016
19-May-11

3 - 5 Ft
REG
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.0585
Benzene mg/kg 1.1 NE 0.0029
Butanone, 2- mg/kg 2,800 NE 0.0053
Ethylbenzene mg/kg 5.4 NE 0.0013
Methylene chloride mg/kg 11 NE 0.203
Toluene mg/kg 500 NE 0.0068
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026
Xylenes, total mg/kg 63 NE 0.0037
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013
METALS
Aluminum mg/kg 7,700 15,500 12,400
Antimony mg/kg 3.1 9.3 0.44
Arsenic mg/kg 0.39 36.5 20.4
Barium mg/kg 1,500 826 124
Beryllium mg/kg 16 1 0.78
Cadmium mg/kg 7 ND 0.48
Calcium mg/kg NE 52,300 80,700
Chromium mg/kg 0.29 29 20
Cobalt mg/kg 2.3 116 16
Copper mg/kg 310 56.2 58.4
Iron mg/kg 5,500 234,000 29,000
Lead mg/kg 400 48.6 69
Magnesium mg/kg NE 10,400 19,800
Manganese mg/kg 180 3,506 1,680
Mercury mg/kg 1 0.09 0.062
Nickel mg/kg 150 55.1 34.5
Potassium mg/kg NE 3,390 1,700
Selenium mg/kg 39 2 1
Sodium mg/kg NE ND 400
Thallium mg/kg 0.078 1.3 0.43
Vanadium mg/kg 39 40.9 31
Zinc mg/kg 2,300 321.75 76.2

Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

- - - - - - 0.031 - - - -
0.0011 J - - - - - - 0.001 J - -

- - - - - - - - - - - -
- - - - - - - - - - - -
- - 0.0175 B 0.0187 J - - - - 0.135 J

0.0017 J - - - - - - 0.0015 J - -
- - - - - - - - - - - -
- - - - - - - - - - - -

- - - - - - 0.013 - - - -

5,380 8,810 7,430 8,200 6,530 6,030
- - - - - - - - - - 0.16 J

8.4 6.8 J 3.5 J 8.1 8.2 6.6
28.7 66 40.5 55 43 44.9
0.31 J 0.46 J 0.41 J - - 0.38 J 0.33

0.086 J - - 0.088 J - - 0.2 J 0.22
32,800 49,200 48,800 48,000 30,000 49,000

8.5 14 12.7 14 10.9 10
3.9 13.2 J 7.3 J 12 6.2 7.5

13.4 20.9 21.8 22 16.6 17.2
14,500 20,700 19,600 22,000 15,000 11,600

9.2 11.8 11.9 11 8.6 11.4
11,600 15,600 15,500 16,000 8,390 19,800

187 725 465 600 316 536
0.024 J 0.026 J 0.016 J - - - - 0.014 J

11.2 32.4 J 17.7 J 29 17.3 17.7
694 J 1,410 J 1,300 J 1,700 917 J 1,150

- - - - 1 J - - - - 0.38 J
- - - - - - - - - - 116 J
- - 0.27 J - - - - - - 0.31 J

13.8 20.1 12.3 19 17.8 15.5
30.9 51.3 54.4 61 38.7 36.2

ULA0033
19-May-11
8 - 10 Ft

FS

ULA0032
19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA0019
19-May-11

3 - 5 Ft
REG

ULA0034
18-May-11
8 - 10 Ft

REG

ULA0020
18-May-11

3 - 5 Ft
REG

ULA-SB04

KN13\PBOW\ULA\SCR\Final\Tables\5-3.xlsx\5/7/201312:42 PM



Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.0585
Benzene mg/kg 1.1 NE 0.0029
Butanone, 2- mg/kg 2,800 NE 0.0053
Ethylbenzene mg/kg 5.4 NE 0.0013
Methylene chloride mg/kg 11 NE 0.203
Toluene mg/kg 500 NE 0.0068
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026
Xylenes, total mg/kg 63 NE 0.0037
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013
METALS
Aluminum mg/kg 7,700 15,500 12,400
Antimony mg/kg 3.1 9.3 0.44
Arsenic mg/kg 0.39 36.5 20.4
Barium mg/kg 1,500 826 124
Beryllium mg/kg 16 1 0.78
Cadmium mg/kg 7 ND 0.48
Calcium mg/kg NE 52,300 80,700
Chromium mg/kg 0.29 29 20
Cobalt mg/kg 2.3 116 16
Copper mg/kg 310 56.2 58.4
Iron mg/kg 5,500 234,000 29,000
Lead mg/kg 400 48.6 69
Magnesium mg/kg NE 10,400 19,800
Manganese mg/kg 180 3,506 1,680
Mercury mg/kg 1 0.09 0.062
Nickel mg/kg 150 55.1 34.5
Potassium mg/kg NE 3,390 1,700
Selenium mg/kg 39 2 1
Sodium mg/kg NE ND 400
Thallium mg/kg 0.078 1.3 0.43
Vanadium mg/kg 39 40.9 31
Zinc mg/kg 2,300 321.75 76.2

Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

0.0439 J - - 0.0207 J - - - - 0.0211 J
- - - - - - - - 0.0029 J - -
- - - - - - - - - - 0.0053 J
- - - - - - - - 0.0013 J - -
- - 0.0147 J 0.0061 J 0.0093 J 0.0056 J 0.0041 J
- - - - - - - - 0.0068 - -
- - - - - - - - - - - -
- - - - - - - - 0.0037 J - -

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

12,400 8,180 9,330 6,270 3,890 4,090
- - 0.44 J - - 0.11 J 0.14 J 0.18 J

7.8 17.7 5.7 6.9 20.4 4
124 91.5 54.6 J 44 41.6 36.2

0.78 J 0.51 J 0.49 J 0.36 0.26 J 0.25
- - 0.48 J - - 0.26 0.22 J 0.12 J

6,400 40,400 2,990 50,100 49,700 49,900
15.3 14.1 16 10.5 7.4 7.4
10.5 J 9.7 5.9 J 7.8 8.1 3
15.7 21.9 18.5 18 15.3 12.4

22,000 28,000 17,700 14,100 13,400 7,670
12.2 12.5 8.5 10.9 8.4 9.3

2,490 13,600 2,780 15,800 14,900 17,400
848 1,680 146 443 587 256

0.062 J 0.018 J 0.033 J 0.02 J 0.013 J 0.016 J
18.8 30.2 19.2 19.8 15.1 9.9
841 J 1,050 J 928 J 1,090 614 730

- - - - - - 0.99 J 0.33 J 0.22 J
- - - - - - 94.7 J 81.3 J 85.3 J
- - - - - - - - 0.33 J - -

29.1 14.7 20.4 16.1 13.6 13
44 53.2 53.4 41.8 34.7 25.6

ULA0035
19-May-11
8 - 10 Ft

REG

ULA0021
19-May-11

3 - 5 Ft
REG

ULA-SB05
ULA0036

18-May-11
8 - 10 Ft

REG

ULA0022
18-May-11

3 - 5 Ft
REG

ULA-SB06
ULA0037

18-May-11
8 - 10 Ft

REG

ULA0023
18-May-11

3 - 5 Ft
REG

ULA-SB07
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.0585
Benzene mg/kg 1.1 NE 0.0029
Butanone, 2- mg/kg 2,800 NE 0.0053
Ethylbenzene mg/kg 5.4 NE 0.0013
Methylene chloride mg/kg 11 NE 0.203
Toluene mg/kg 500 NE 0.0068
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026
Xylenes, total mg/kg 63 NE 0.0037
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013
METALS
Aluminum mg/kg 7,700 15,500 12,400
Antimony mg/kg 3.1 9.3 0.44
Arsenic mg/kg 0.39 36.5 20.4
Barium mg/kg 1,500 826 124
Beryllium mg/kg 16 1 0.78
Cadmium mg/kg 7 ND 0.48
Calcium mg/kg NE 52,300 80,700
Chromium mg/kg 0.29 29 20
Cobalt mg/kg 2.3 116 16
Copper mg/kg 310 56.2 58.4
Iron mg/kg 5,500 234,000 29,000
Lead mg/kg 400 48.6 69
Magnesium mg/kg NE 10,400 19,800
Manganese mg/kg 180 3,506 1,680
Mercury mg/kg 1 0.09 0.062
Nickel mg/kg 150 55.1 34.5
Potassium mg/kg NE 3,390 1,700
Selenium mg/kg 39 2 1
Sodium mg/kg NE ND 400
Thallium mg/kg 0.078 1.3 0.43
Vanadium mg/kg 39 40.9 31
Zinc mg/kg 2,300 321.75 76.2

Result VQ Result VQ Result VQ Result VQ

- - - - 0.012 J - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

0.0113 J 0.0151 J - - - -
- - - - 0.0019 J - -
- - - - - - - -
- - - - - - - -

- - - - - - - -

7,020 J 6,360 4,020 5,760
- - - - 0.21 J 0.19 J
3 J 7.9 14.7 9.2

59.1 35.8 29.4 44.3
0.34 J 0.35 0.26 J 0.33
0.14 J - - 0.27 0.21 J

80,700 J 29,900 53,400 49,800
11.5 J 10.5 6.6 9.9

4 J 6.2 5.3 7.7
12.2 J 16 14.4 16.9

12,400 J 13,800 11,400 12,000
8.5 J 11.2 9 10.9

15,200 J 12,700 15,600 17,300
329 J 206 692 523

0.035 J 0.018 J - - 0.01 J
10.9 J 16.4 16.3 18.5
930 J 1,080 604 1,120

- - 0.39 J - - 0.42 J
- - 96.4 J 80.7 J 125 J
- - - - 0.43 J 0.32 J

10.5 J 15.6 12.2 14.7
35.3 J 38.1 31.7 39.1

ULA0038
19-May-11
8 - 10 Ft

REG

ULA0024
19-May-11

3 - 5 Ft
REG

ULA-SB08
ULA0039

18-May-11
8 - 10 Ft

REG

ULA0025
18-May-11

3 - 5 Ft
REG

ULA-SB09
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.0585
Benzene mg/kg 1.1 NE 0.0029
Butanone, 2- mg/kg 2,800 NE 0.0053
Ethylbenzene mg/kg 5.4 NE 0.0013
Methylene chloride mg/kg 11 NE 0.203
Toluene mg/kg 500 NE 0.0068
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026
Xylenes, total mg/kg 63 NE 0.0037
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013
METALS
Aluminum mg/kg 7,700 15,500 12,400
Antimony mg/kg 3.1 9.3 0.44
Arsenic mg/kg 0.39 36.5 20.4
Barium mg/kg 1,500 826 124
Beryllium mg/kg 16 1 0.78
Cadmium mg/kg 7 ND 0.48
Calcium mg/kg NE 52,300 80,700
Chromium mg/kg 0.29 29 20
Cobalt mg/kg 2.3 116 16
Copper mg/kg 310 56.2 58.4
Iron mg/kg 5,500 234,000 29,000
Lead mg/kg 400 48.6 69
Magnesium mg/kg NE 10,400 19,800
Manganese mg/kg 180 3,506 1,680
Mercury mg/kg 1 0.09 0.062
Nickel mg/kg 150 55.1 34.5
Potassium mg/kg NE 3,390 1,700
Selenium mg/kg 39 2 1
Sodium mg/kg NE ND 400
Thallium mg/kg 0.078 1.3 0.43
Vanadium mg/kg 39 40.9 31
Zinc mg/kg 2,300 321.75 76.2

Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

- - - - 0.0146 J 0.047 U - - 0.0208 J
- - 0.0018 J - - - - 0.001 J - -
- - - - - - - - - - - -
- - - - - - - - - - - -

0.0075 - - 0.0035 J 0.008 - - - -
- - 0.0024 J - - - - 0.0018 J - -
- - - - - - - - - - - -
- - - - - - - - - - - -

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

10,100 10,000 11,900 11,000 9,810 6,350
- - - - - - - - - - - -

8.1 13.8 10.6 16 5.7 5.9
71.2 94.3 74.4 71 56.6 64.7

0.5 J 0.56 J 0.62 J 0.7 0.56 J 0.35
- - 0.41 J - - - - 0.39 J 0.19 J

3,070 3,160 3,350 3,600 20,400 51,500
16.4 17.4 19.9 20 16.4 13.5

9 J 16 13.5 J 15 12 J 6.8
16.9 26.9 25.9 30 17.6 20.6

22,800 28,600 26,000 29,000 20,300 13,400
9.2 15.9 14.5 20 10.1 12

3,200 3,470 4,140 4,600 9,100 14,400
478 870 530 370 547 436

0.02 J 0.03 J 0.026 J - - 0.014 J 0.015 J
25.3 34.5 32.4 29 28 18.6

1,140 J 1,080 J 1,370 J 1,400 1,010 J 1,240
- - - - - - - - - - - -
- - - - - - - - - - 122 J
- - - - - - - - - - - -

24.3 27 27 31 19.2 15.1
47.1 63.3 66.5 73 76.2 48.1

ULA0042
19-May-11
8 - 10 Ft

FS

ULA0041
19-May-11
8 - 10 Ft

FD

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA0026
19-May-11

3 - 5 Ft
REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA0027
19-May-11

3 - 5 Ft
REG
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 7)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
Parameter Units RBSC BSC MDC

VOLATILES
Acetone mg/kg 6,100 NE 0.0585
Benzene mg/kg 1.1 NE 0.0029
Butanone, 2- mg/kg 2,800 NE 0.0053
Ethylbenzene mg/kg 5.4 NE 0.0013
Methylene chloride mg/kg 11 NE 0.203
Toluene mg/kg 500 NE 0.0068
Trichloroethane,  1,1,1- mg/kg 870 NE 0.0026
Xylenes, total mg/kg 63 NE 0.0037
SEMIVOLATILES
Pyrene mg/kg 170 NE 0.013
METALS
Aluminum mg/kg 7,700 15,500 12,400
Antimony mg/kg 3.1 9.3 0.44
Arsenic mg/kg 0.39 36.5 20.4
Barium mg/kg 1,500 826 124
Beryllium mg/kg 16 1 0.78
Cadmium mg/kg 7 ND 0.48
Calcium mg/kg NE 52,300 80,700
Chromium mg/kg 0.29 29 20
Cobalt mg/kg 2.3 116 16
Copper mg/kg 310 56.2 58.4
Iron mg/kg 5,500 234,000 29,000
Lead mg/kg 400 48.6 69
Magnesium mg/kg NE 10,400 19,800
Manganese mg/kg 180 3,506 1,680
Mercury mg/kg 1 0.09 0.062
Nickel mg/kg 150 55.1 34.5
Potassium mg/kg NE 3,390 1,700
Selenium mg/kg 39 2 1
Sodium mg/kg NE ND 400
Thallium mg/kg 0.078 1.3 0.43
Vanadium mg/kg 39 40.9 31
Zinc mg/kg 2,300 321.75 76.2

Result VQ Result VQ

0.0585 J - -
- - 0.0015 J
- - - -
- - - -
- - - -
- - 0.0019 J
- - - -
- - - -

- - - -

8,680 5,530
- - - -

5.6 4.9
35 J 49.2

0.42 J 0.31
- - 0.14 J

619 J 49,600
14.4 11.8

5.2 J 7
58.4 18.9

18,500 11,700
69 10.5

1,240 11,100
130 584

0.028 J 0.017 J
14.7 15.6
423 J 999

- - - -
- - 400 J
- - - -

25.1 12.5
48.6 49.1

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA0028
19-May-11

3 - 5 Ft
REG
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Table 5-3

Detected Constituents in Subsurface Soil Samples
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 7 of 7)

BSC - Background screening concentration.

MDC - Maximum detected concentration for the area of concern ("B" qualified data not included).

mg/kg - Milligrams per kilogram. 

ND - Not detected (BSCs).

NE - Not established (RBSCs), not evaluated (BSCs).

Shaded cell indicates value is greater than RBSC. 

Bold text indicates value is greater than BSC.

Blank cell means that parameter was not analyzed. 

"-" - Not detected.

Validation Qualifiers (VQ)

J - The analyte was positively identified, the reported value is estimated.

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard    
quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type 
of effect results in a lower concentration (using an ICLR of 1E-6 and and HQ of 0.1), that 
concentration is selected as the RBSC. 
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Table 5-4

Detected Constituents in Piezometer Groundwater
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 3)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
VOLATILES
Acetone µg/L 1,200 NE 26.2 - - - - - - 22.3 B 26.2 B - -
Trichloroethane,  1,1,1- µg/L 750 NE 7.9 - - - - - - - - - - 7.9
METALS (UNFILTERED)
Aluminum µg/L 1,600 309 7,820 7,820 J
Arsenic µg/L 0.045 7.4 25.9 25.9
Barium µg/L 290 11,800 276 194 J
Calcium µg/L NE 316,000 221,000 221,000 J
Chromium µg/L 0.031 NE 13.3 13.3
Cobalt µg/L 0.47 12.1 10 10 J
Copper µg/L 62 19.8 27.6 27.6
Iron µg/L 1,100 1,550 28,900 28,900 J
Lead µg/L 15 NE 16.5 16.5
Magnesium µg/L NE 217,000 71,000 71,000 J
Manganese µg/L 32 636 947 947 J
Mercury µg/L 0.063 NE 0.14 0.14 J
Nickel µg/L 30 8.6 25.8 25.8 J
Potassium µg/L NE 116,000 7,570 3,810 J
Selenium µg/L 7.8 NE 2.1 2.1 J
Sodium µg/L NE 1,390,000 42,700 14,900
Vanadium µg/L 7.8 NE 20.6 20.6 J
Zinc µg/L 470 507 71.9 71.9 J
METALS (FILTERED)
Arsenic µg/L 0.045 7.4 3.4 - -
Barium µg/L 290 11,800 274 128 J
Calcium µg/L NE 316,000 104,000 104,000
Copper µg/L 62 19.8 2.1 - -
Iron µg/L 1,100 1,550 874 874
Magnesium µg/L NE 217,000 33,700 33,700
Manganese µg/L 32 636 751 191
Potassium µg/L NE 116,000 7,520 1,470 J
Selenium µg/L 7.8 NE 2.1 2.1 J
Sodium µg/L NE 1,390,000 45,000 14,900
Zinc µg/L 470 507 8.3 5.5 J
WATER QUALITY PARAMETERS
Alkalinity, Carbonate µg/L NE NE 361,000 361,000
Chloride µg/L NE NE 7,100 7,100
Hardness (as CaCO3) µg/L NE NE 844,000 844,000
Sulfate µg/L NE NE 94,800 94,800 J
Total dissolved solids µg/L NE NE 496,000 496,000
Total suspended solids µg/L NE NE 5,920,000 5,920,000
Turbidity NTU NE NE 142 142 J

ULA3002
16-Jun-11

0 - 0 Ft
FS

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG
YesNo No No No No
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Table 5-4

Detected Constituents in Piezometer Groundwater
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 3)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC
VOLATILES
Acetone µg/L 1,200 NE 26.2
Trichloroethane,  1,1,1- µg/L 750 NE 7.9
METALS (UNFILTERED)
Aluminum µg/L 1,600 309 7,820
Arsenic µg/L 0.045 7.4 25.9
Barium µg/L 290 11,800 276
Calcium µg/L NE 316,000 221,000
Chromium µg/L 0.031 NE 13.3
Cobalt µg/L 0.47 12.1 10
Copper µg/L 62 19.8 27.6
Iron µg/L 1,100 1,550 28,900
Lead µg/L 15 NE 16.5
Magnesium µg/L NE 217,000 71,000
Manganese µg/L 32 636 947
Mercury µg/L 0.063 NE 0.14
Nickel µg/L 30 8.6 25.8
Potassium µg/L NE 116,000 7,570
Selenium µg/L 7.8 NE 2.1
Sodium µg/L NE 1,390,000 42,700
Vanadium µg/L 7.8 NE 20.6
Zinc µg/L 470 507 71.9
METALS (FILTERED)
Arsenic µg/L 0.045 7.4 3.4
Barium µg/L 290 11,800 274
Calcium µg/L NE 316,000 104,000
Copper µg/L 62 19.8 2.1
Iron µg/L 1,100 1,550 874
Magnesium µg/L NE 217,000 33,700
Manganese µg/L 32 636 751
Potassium µg/L NE 116,000 7,520
Selenium µg/L 7.8 NE 2.1
Sodium µg/L NE 1,390,000 45,000
Zinc µg/L 470 507 8.3
WATER QUALITY PARAMETERS
Alkalinity, Carbonate µg/L NE NE 361,000
Chloride µg/L NE NE 7,100
Hardness (as CaCO3) µg/L NE NE 844,000
Sulfate µg/L NE NE 94,800
Total dissolved solids µg/L NE NE 496,000
Total suspended solids µg/L NE NE 5,920,000
Turbidity NTU NE NE 142

Result VQ Result VQ Result VQ Result VQ

- - 17 B 10.4 B - -
- - - - - - - -

2,030
9.8 J

276
90,700

4.1 J
1.9 J
6.7 J

4,220
2.2 J

34,300
858

- -
5.8 J

7,570 J
- -

42,700
5.3 J

29.9

3.4 J
274

80,000
2.1 J

38.4 J
31,300

751
7,520 J

- -
45,000

8.3 J

368,000

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

No No No No
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Table 5-4

Detected Constituents in Piezometer Groundwater
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 3)

BSC - Background screening concentration.

MDC - Maximum detected concentration for the area of concern ("B" qualified data not included).

µg/L - Micrograms per liter. 

NE - Not established (RBSCs), not evaluated (BSCs).

Shaded cell indicates value is greater than RBSC. 

Bold text indicates value is greater than BSC.

Blank cell means that parameter was not analyzed. 

"-" - Not detected.

Validation Qualifiers (VQ)

J - The analyte was positively identified, the reported value is estimated.

B - The analyte was not detected significantly above the levels found in the 

   associated method blank or field blanks.

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard    
quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type 
of effect results in a lower concentration (using an ICLR of 1E-6 and and HQ of 0.1), that 
concentration is selected as the RBSC. 
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Table 5-5

Detected Constituents in Overburden/Shale Monitoring Wells
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 5)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
VOLATILES
Acetone µg/L 1,200 NE 3.1 - - - - - - - - - - 3.1 B
SEMIVOLATILES
Di-n-butyl phthalate µg/L 67 NE 1.6 - - 1.6 J - - - - - - - -
Phenol µg/L 450 NE 0.62 - - - - - - - - - - 0.62 J
METALS (UNFILTERED)
Aluminum µg/L 1,600 309 107 62.3 J 70.7 J 95 J 31.3 J 46.1 J - -
Antimony µg/L 0.6 NE 2.3 - - - - - - - - - - - -
Arsenic µg/L 0.045 7.4 5.8 - - - - 4.8 J - - - - - -
Barium µg/L 290 11,800 242 77.3 J 81.5 J 80 J 96.7 J 95 J 110 J
Calcium µg/L NE 316,000 142,000 127,000 132,000 130,000 142,000 140,000 140,000
Chromium µg/L 0.031 NE 1 1 J - - - - - - - - - -
Cobalt µg/L 0.47 12.1 2 - - - - - - - - - - - -
Copper µg/L 62 19.8 2.5 2.1 J 2.5 J - - - - - - - -
Iron µg/L 1,100 1,550 3,640 403 405 420 1,200 1,200 1,500
Lead µg/L 15 NE 1.2 - - - - - - 1.2 J 1 J - -
Magnesium µg/L NE 217,000 40,600 34,100 35,500 35,000 J 40,600 39,700 39,000
Manganese µg/L 32 636 281 120 127 120 189 183 220
Nickel µg/L 30 8.6 2.8 - - - - - - 2 J - - 2.8 J
Potassium µg/L NE 116,000 6,360 1,820 J 1,870 J 1,700 J 2,020 J 1,920 J 2,800 J
Selenium µg/L 7.8 NE 3.2 3.2 J 2.8 J - - - - - - - -
Sodium µg/L NE 1,390,000 78,200 24,100 24,500 22,000 31,100 31,300 30,000
Zinc µg/L 470 507 9.6 - - - - - - 9.6 J - - - -
METALS (FILTERED)
Arsenic µg/L 0.045 7.4 5.9 - - - - - - - - - - - -
Barium µg/L 290 11,800 231 76 J 74 J 77 J 92.7 J 93.2 J 92 J
Calcium µg/L NE 316,000 143,000 126,000 120,000 130,000 143,000 141,000 140,000
Cobalt µg/L 0.47 12.1 2 - - - - - - - - - - - -
Copper µg/L 62 19.8 2.1 2.1 J - - - - - - - - - -
Iron µg/L 1,100 1,550 3,270 286 J 277 J 280 954 931 930
Magnesium µg/L NE 217,000 39,900 34,000 31,700 34,000 J 39,900 39,700 39,000
Manganese µg/L 32 636 254 116 115 120 167 167 170
Mercury µg/L 0.063 NE 0.18 - - - - - - - - - - - -
Nickel µg/L 30 8.6 2.3 - - - - 2.3 J - - - - - -
Potassium µg/L NE 116,000 6,040 1,710 J 1,600 J 1,600 J 1,800 J 1,750 J 1,900 J
Selenium µg/L 7.8 NE 3.3 2.2 J 3.3 J - - - - - - - -
Sodium µg/L NE 1,390,000 70,100 23,100 22,400 21,000 29,700 29,400 27,000
Zinc µg/L 470 507 15 - - - - - - 5.2 J 5.8 J 15 J

ULA3012
9-Dec-11

4.3 - 4.36 Ft
FS

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA3017
1-May-12
0 - 0 Ft

FS

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA3015
1-May-12
0 - 0 Ft
REG

YesYesYesYesYesYes
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Table 5-5

Detected Constituents in Overburden/Shale Monitoring Wells
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 5)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

ULA3012
9-Dec-11

4.3 - 4.36 Ft
FS

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA3017
1-May-12
0 - 0 Ft

FS

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA3015
1-May-12
0 - 0 Ft
REG

YesYesYesYesYesYes

WATER QUALITY PARAMETERS
Alkalinity µg/L NE NE 452,000 410,000 452,000 J 420,000 450,000
Alkalinity, Carbonate µg/L NE NE 428,000 370,000 390,000
Chloride µg/L NE NE 11,800 10,200 J 10,000 J 7,800 10,800 10,800 8,700
Hardness (as CaCO3) µg/L NE NE 560,000 458,000 476,000 410,000 522,000 513,000 560,000
Nitrate-Nitrite µg/L NE NE 280 - - - - 77 J - - - - - -
Sulfate µg/L NE NE 129,000 105,000 J 110,000 J 110,000 105,000 111,000 120,000
Total dissolved solids µg/L NE NE 639,000 547,000 525,000 590,000 598,000 639,000 610,000
Total suspended solids µg/L NE NE 18,000 - - 4,000 J 2,000 J 8,000 J 5,000 J 4,000
Turbidity NTU NE NE 29.3 2.8 J 4.1 J 3.1 2.9 3.3 6.2
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Table 5-5

Detected Constituents in Overburden/Shale Monitoring Wells
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 5)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC
VOLATILES
Acetone µg/L 1,200 NE 3.1
SEMIVOLATILES
Di-n-butyl phthalate µg/L 67 NE 1.6
Phenol µg/L 450 NE 0.62
METALS (UNFILTERED)
Aluminum µg/L 1,600 309 107
Antimony µg/L 0.6 NE 2.3
Arsenic µg/L 0.045 7.4 5.8
Barium µg/L 290 11,800 242
Calcium µg/L NE 316,000 142,000
Chromium µg/L 0.031 NE 1
Cobalt µg/L 0.47 12.1 2
Copper µg/L 62 19.8 2.5
Iron µg/L 1,100 1,550 3,640
Lead µg/L 15 NE 1.2
Magnesium µg/L NE 217,000 40,600
Manganese µg/L 32 636 281
Nickel µg/L 30 8.6 2.8
Potassium µg/L NE 116,000 6,360
Selenium µg/L 7.8 NE 3.2
Sodium µg/L NE 1,390,000 78,200
Zinc µg/L 470 507 9.6
METALS (FILTERED)
Arsenic µg/L 0.045 7.4 5.9
Barium µg/L 290 11,800 231
Calcium µg/L NE 316,000 143,000
Cobalt µg/L 0.47 12.1 2
Copper µg/L 62 19.8 2.1
Iron µg/L 1,100 1,550 3,270
Magnesium µg/L NE 217,000 39,900
Manganese µg/L 32 636 254
Mercury µg/L 0.063 NE 0.18
Nickel µg/L 30 8.6 2.3
Potassium µg/L NE 116,000 6,040
Selenium µg/L 7.8 NE 3.3
Sodium µg/L NE 1,390,000 70,100
Zinc µg/L 470 507 15

Result VQ Result VQ Result VQ Result VQ

- - - - - - - -

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

38.4 J 25.8 J 107 J 70.2 J
2.3 J - - - - 2 J
2.1 J 5.8 J - - - -

239 242 153 J 197 J
92,100 87,600 103,000 97,800

- - - - - - - -
1.8 J 2 J - - - -

- - - - - - - -
1,710 3,640 228 J 156 J

- - - - - - - -
38,100 39,200 37,800 40,200

281 275 37.3 138
- - - - - - - -

4,850 J 6,360 J 2,430 J 4,200 J
- - - - 3.2 J - -

78,200 57,000 21,300 26,300
- - - - - - 5 J

2.8 J 5.9 J - -
216 231 151 J

82,800 81,900 103,000
1.6 J 2 J - -

- - - - - -
957 3,270 - -

34,300 36,700 37,500
250 254 33.6

0.18 J - - - -
- - - - - -

4,470 J 6,040 J 2,430 J
- - - - 2.8 J

70,100 54,000 21,200
- - 5.8 J - -

ULA3018
30-Apr-12

0 - 0 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

YesYesYesYes
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Table 5-5

Detected Constituents in Overburden/Shale Monitoring Wells
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 4 of 5)

LOCATION CODE
SAMPLE NUMBER

SAMPLE DATE
DEPTH

SAMPLE PURPOSE
LOW-FLOW SAMPLED

Parameter Units RBSC BSC MDC
WATER QUALITY PARAMETERS
Alkalinity µg/L NE NE 452,000
Alkalinity, Carbonate µg/L NE NE 428,000
Chloride µg/L NE NE 11,800
Hardness (as CaCO3) µg/L NE NE 560,000
Nitrate-Nitrite µg/L NE NE 280
Sulfate µg/L NE NE 129,000
Total dissolved solids µg/L NE NE 639,000
Total suspended solids µg/L NE NE 18,000
Turbidity NTU NE NE 29.3

Result VQ Result VQ Result VQ Result VQ

ULA3018
30-Apr-12

0 - 0 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

YesYesYesYes

408,000 356,000
428,000 391,000

11,800 10,700 7,500 9,100
387,000 380,000 413,000

- - - - 280 - -
129,000 82,600 J 70,700 71,800
603,000 511,000 487,000 462,000

12,000 10,000 J 8,000 J 18,000
3.5 29.3 4.3 14.9 J
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Table 5-5

Detected Constituents in Overburden/Shale Monitoring Wells
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 5)

BSC - Background screening concentration.

MDC - Maximum detected concentration for the area of concern ("B" qualified data not included).

µg/L - Micrograms per liter. 

NE - Not established (RBSCs), not evaluated (BSCs).

Shaded cell indicates value is greater than RBSC. 

Bold text indicates value is greater than BSC.

Blank cell means that parameter was not analyzed. 

"-" - Not detected.

Validation Qualifiers (VQ)

B - The analyte was detected in a lab or field blank.

J - The analyte was positively identified, the reported value is estimated.

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard    
quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type 
of effect results in a lower concentration (using an ICLR of 1E-6 and and HQ of 0.1), that 
concentration is selected as the RBSC. 
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PBOW VICINITY MAP

FIGURE 1-1

SITE CHARACTERIZATION REPORT
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      (Olentangy Shale)

Dolpb - Plum Brook Member

material, pyrite, natural gas pockets.

Shale: black, thin-bedded with bituminous and carboneous

Limestone: light gray, calcareous.

Shale: dark gray, thin-bedded.

dolomite, fossiliferous, hydrogen sulfide, petroleum hydrocarbon.

Limestone: buff, earthy, interbedded with brown crystallineDd - Delaware Limestone

Doh - Ohio Shale
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APPENDIX A 
 

DIRECT-PUSH SOIL BORING, 
DIRECT-PUSH GROUNDWATER, 

AND GROUNDWATER SAMPLE COLLECTION LOGS 
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APPENDIX B 
 

DIRECT-PUSH SOIL BORING/PIEZOMETER AND MONITORING WELL 
HTRW DRILL LOGS AND WELL CONSTRUCTION DIAGRAMS 

















































































































































 

 
KN13\PBOW\ULA\SCR\Final\F-ULA.doc\\5/7/2013 11:37 AM   

APPENDIX C 
 

WELL DEVELOPMENT WATER PHOTOGRAPHS 



 
Shaw Environmental, Inc. 

Photographic Record  

Client: USACE Project Number:  141427  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
  

Well: 
 
ULA-MW01 

 
 

 

 
Date:  
 
October 24, 2011 
 
 
Final reading: 
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Shaw Environmental, Inc. 

Photographic Record  

Client: USACE Project Number:  141427  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
  

Well: 
 
ULA-MW02 

 
 

 

 
Date:  
 
October 26, 2011 
 
 
Final reading: 
 
0.0 NTU 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Shaw Environmental, Inc. 

Photographic Record  

Client: USACE Project Number:  141427  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
  

Well: 
 
ULA-MW03 

 
 

 

 
Date:  
 
October 26, 2011 
 
 
Final reading: 
 
5.2 NTU 
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APPENDIX D 
 

WELL DEVELOPMENT LOGS 
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APPENDIX E 
 

LAND SURVEY DATA 























 

 
KN13\PBOW\ULA\SCR\Final\F-ULA.doc\\5/7/2013 11:37 AM   

APPENDIX F 
 

INVESTIGATION-DERIVED WASTE MANIFESTS 
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DATA VALIDATION SUMMARIES 
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List of Acronyms  
 
 

CCAL continuing calibration 

CLP Contract Laboratory Program 

EPA U.S. Environmental Protection Agency 

FS field split 

GC/MS gas chromatography/mass spectrometry 

ICAL initial calibration 

LCS laboratory control sample 

MDL method detection limit 

MS/MSD matrix spike/matrix spike duplicate 

PCB polychlorinated biphenyl 

QC quality control 

RL reporting limit 

RPD relative percent difference 

SDG sample delivery group 

SOP standard operating procedure 

TDS total dissolved solids 

TOC total organic carbon 

TSS total suspended solids 
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Data Validation Summary Report 
Unloading Area Sampling May 2011 – May 2012 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 

 
1.0 Introduction 

 
Level IV data validation was performed on 100 percent of the environmental soil and water 

samples collected for May 2011 through May 2012 sampling events. The analytical data 

consisted of eight sample delivery groups (SDG) (F83634, F82669, F88513, F83609, F88539, 

F88657, F92592, and F92649) analyzed by Accutest Laboratory of Orlando, Florida. In addition, 

Test America of North Canton, Ohio, performed validation on the field split samples in SDGs 

240-478-1, 240-6757-1, 240-1269-1, and 240-10856-1. The findings are discussed in Section 5.0 

of this report. 

 

The following samples were validated for this investigation:   

 

SDG Number Sample Number 

F83634 
ULA0001, ULA0006, ULA0008, ULA0009, ULA0011, ULA0015, ULA0020, 
ULA0022, ULA0023, ULA0025, ULA0029, ULA0034, ULA0036, ULA0037, 
ULA0039 

F82669 

ULA0002, ULA0003, ULA0005, ULA0007, ULA0010, ULA0012, ULA0013, 
ULA0014, ULA0016, ULA0017, ULA0019, ULA0021, ULA0024, ULA0026, 
ULA0027, ULA0028, ULA0030, ULA0031, ULA0032, ULA0035, ULA0038, 
ULA0040, ULA0041, ULA0043, ULA0044 

F88513 
ULA3000, ULA3001, ULA3003, ULA3004, ULA3006, ULA3007, ULA3008, 
ULA3009 

F83609 ULA3009 

F88539 ULA3010, ULA3011 

F88657 ULA3013, ULA3014 

F92592 ULA3019 

F92649 ULA3015, ULA3016, ULA3018 

240-478-1 ULA0004, ULA0018, ULA0033, ULA0042 

240-6757-1 ULA3012 

240-1269-1 ULA3002 

240-10856-1 ULA3017 
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The chemical parameters for which the samples were analyzed are identified below: 

 

Parameter (Prep/Analytical Method) 

Volatile Organics by GC/MS SW846 5030B (AQ)/5035(SO)/8260B 

Semivolatile Organics by GC/MS SW846 3510C(AQ)/3550C(SO)/8270D 

Total and Dissolved Metals by SW846 3510(SO)/3050B(AQ)/6010C/7470A/7471B 

Nitroaromatic and Nitramine Explosives by SW846 3535A(SO)/8330A 

PCBs by SW846 3550C(SO)/3510C(GW)/8082A 

Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, 
TDS, TSS, Hardness, Cyanide) 

 GC/MS – Gas chromatography/mass spectrometry. TOC - Total organic carbon. 
 PCB – Polychlorinated biphenyl. TSS – Total suspended solids. 
 TDS - Total dissolved solids. 

 

2.0   Procedures 
 

The sample data were validated following the logic identified in the U.S. Environmental 

Protection Agency (EPA) Contract Laboratory Program (CLP) National Functional Guidelines 

for Inorganic Data Review (October 2004) and the EPA Contract Laboratory Program National 

Functional Guidelines for Superfund Organic Review (June 2008) for all areas except blanks. 

EPA Region 3 Modifications to the Laboratory Data Validation Functional Guidelines for 

Evaluating Inorganic Analyses (April 1993) and Region 3 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, analytical methods, and laboratory standard operating 

procedures (SOP) were applied to all sample results. As a result of the use of Update III SW846 

test methods for the analytical data and the application of the 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 3 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. Project-specific criteria may be found in Attachment 1. 
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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 1. This 

section highlights the key findings of the data validation process.  

 

The only rejected data (“R” qualified) was due to “poor performing” volatile compounds 

(ketones, some halogenated hydrocarbons, etc.), which experienced poor calibration responses in 

the associated calibration data and samples that were reanalyzed and have more than one set of 

results reported. Also, the “R” qualifier was assigned to the samples with more than one set of 

results to indicate that a given result should not be used to characterize a particular constituent or 

an analysis for a given sample. For the semivolatile fraction, sample ULA3017 RE was re-

extracted outside hold time. Results for sample ULA3017 RE, except benzo(a)pyrene, were 

rejected in favor of sample ULA3017 results. For the PCB fraction, samples ULA0004 and 

ULA0018 from the first prep batch were rejected due to the laboratory failing the spike the 

laboratory control sample (LCS) associated those samples. 

 

4.0  Analysis-Specific Data Validation Summaries 
 

4.1  Volatile Organics by GC/MS SW846 8260B 

Overall, the data are of good quality and 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 with the following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F82634 ULA0036 Volatiles J/UJ 

F82669 
ULA0017, ULA0024, ULA0030, ULA0031,  

ULA0032, ULA0035, ULA0038 Volatiles   J/UJ 
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Preservation   

Preservation criteria were met for all samples with the following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F82634 ULA0029, ULA0034, ULA0036 Volatiles J/UJ 

F82669 
ULA0024, ULA0030, ULA0031,  
ULA0032, ULA0035, ULA0038 

Volatiles 
J/UJ 

F83513 ULA3003, ULA3008, ULA3009 Volatiles J/UJ 

 

Initial and Continuing 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.  

 

The following exhibited individual initial calibration (ICAL)/continuing calibration (CCAL) 

relative response factor <0.1: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F83513 
ULA3000, ULA3001, ULA3003, ULA3004, 

ULA3006, ULA3007, ULA3008 
Acetone B/R 

F92572 ULA3019 Acetone R 

F92649 ULA3015, ULA3016 Acetone R 

F82669 ULA0031 Acetone R 

 

The following exhibited individual ICAL percent relative standard deviation > 30% and/or 

CCAL percent difference > 20%: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F92572 ULA3019 Acetone R 

F92649 ULA3015 Acetone R 

F82634 
ULA0001, ULA0006, ULA0008, 
ULA0020,  ULA0022, ULA0023, 

ULA0011, ULA0025 
Chloroethane J/UJ 

F82634 ULA0001 Bromomethane UJ 

F82634 ULA0015, ULA0029, ULA0034 
2-Methyl-2-pentanone, 2-Hexanone, 

1,1,2,2-Tetrachloroethane 
J/UJ 
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SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F82669 ULA0040, ULA0041 Acetone J/UJ 

F82669 ULA0030 Methylene Chloride J/UJ 

F83609 ULA3005 
cis-1,2-Dichloropropene,   

Carbon tetrachloride 
UJ 

F88539 ULA3010, ULA3011 
Acetone, Methylene Chloride, 

Carbon Tetrachloride, 2-Hexanone 
UJ 

 

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 with the 

following exceptions: 

 

SDG 
Number 

Samples Affected Analyte(s)  
Type  
Blank 

Validation 
Qualifier 

F83513 
ULA3003, ULA3004, 
ULA3007, ULA3008 

Acetone Trip Blank B 

F82669 ULA0031 Methylene Chloride Method B 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits with the following exception: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F82669 ULA0043 Acetone J 

 

Matrix Spike/Matrix Spike Duplicate 

Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed for the project samples, 

and all QC criteria were met with the following exceptions: 

 

SDG 
Number 

Samples 
Affected 

Compound(s) 
Validation 
Qualifier 

F83513 ULA3007 
Bromodichloromethane, Bromoform, Carbon disulfide,  

1,2-Dichloroethane, Dibromochloromethane, 
cis-1,3-Dichloropropene, trans-1,3-Dichloropropene 

UJ 

F82634 ULA0001 

Acetone, Bromoform, Chlorobenzene, 2-Hexanone, 
Dibromochloromethane, cis-1,3-Dichloropropene, 

trans-1,3-Dichloropropene, Ethylbenzene,  
4-Methyl-2-pentanone, Methylene chloride,  

Methyl ethyl ketone, Styrene, 1,1,2,2-Tetrachloroethane,  
1,1,2-Trichloroethane, Xylenes (total) 

J/UJ 

F82669 ULA0024 2-Hexanone UJ 

F82669 ULA0007 Chlorobenzene, Styrene, Xylene (total) UJ 

F82669 ULA0040 2-Hexanone, Styrene UJ 
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Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met with the 

following exceptions: 

 

SDG 
Number 

Samples Affected Compound(s) 
Validation 
Qualifier 

F82634 ULA0037 Acetone, Methyl ethyl ketone J 

F82634 ULA0015, ULA0029, ULA0034 Methylene chloride J 

F82669 

ULA0013, ULA0028, ULA0002, 
ULA0005, ULA0007; ULA0043, 
ULA0021, ULA0010, ULA0012, 

ULA0041 

Acetone J 

F82669 
ULA0005, ULA0007, ULA0010, 

ULA0012 
Methyl ethyl ketone J 

 

Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified. 

 

Internal Standards 

All internal standards met QC criteria with the following exceptions: 

 

SDG Number Samples Compound(s) Internal Standard 
Validation 
Qualifier 

F82634 
ULA0023, ULA0029, 

ULA0034 
1,1,2,2-Tetrachloroethane 1,4-Dichlorobenzen-d4 J/UJ 

F82634 ULA0025 All analytes All outside criteria J/UJ 

F82669 ULA0040, ULA0030 1,1,2,2-Tetrachloroethane 1,4-Dichlorobenzen-d4 UJ 

 

Quantitation 

Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

which the laboratory qualified as “J,” were qualified as estimated (“J”) unless blank 

contamination was present or the results were rejected. 

 

4.2  Semivolatile Organics by GC/MS SW846 8270C 

Overall, the data are of good quality and 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 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.  

 

The following exhibited individual ICAL percent relative standard deviation > 30% and/or 

CCAL percent difference > 20%: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F82669 ULA0013, ULA0027, ULA0014 
Indeno(1,2,3-cd)pyrene, 
Dibenz(a,h)anthracene, 

Benzo(g,h,i)perylene 
J/UJ 

F82669 

ULA0028, ULA0002, ULA0003, 
ULA0016, ULA0017, ULA0005, 
ULA0019, ULA0007, ULA0021, 
ULA0010, ULA0024, ULA0012, 
ULA0026 

Bis(2-chloroispropyl)ether, 
Butylbenzylphthalate, 

Bis(2-ethylhexyl)phthalate, 
Di-n-octylphthalate 

J/UJ 

F83513 
ULA3000, ULA3003, ULA3004, 
ULA3006, ULA3007, ULA3008,  
ULA3009 

2,4-Dinitrophenol UJ 

F83609 ULA3005 Benzo(g,h,i)perylene UJ 

 

Blanks 

The 5X/10X rule for contaminants found in the associated equipment rinses 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 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

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. 
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Internal Standards 

All internal standards met QC criteria. 

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected.  

 

4.3  Total and Dissolved Metals by SW846 6010B/7470A/7471 

Overall, the data are of good quality and 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 ICAL and CCALs associated with the project samples met QC criteria.  

 

Blanks 

The 5X 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. 

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples, and all QC criteria were met with the 

following exceptions: 

 
SDG 

Number 
Sample(s) 
Affected 

Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 
Aluminum, Antimony, Calcium, Selenium,  

Silver, Beryllium, Nickel 
J/UJ 

F82669 ULA0024 
Antimony, Arsenic, Cadmium, Cobalt,  

Nickel, Silver, Copper, Vanadium 
J/UJ 

 

Laboratory Duplicate Sample Analysis 

A laboratory duplicate sample analysis was performed for the project samples, and all QC 

criteria were met with the following exceptions: 
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SDG Number Samples Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 Manganese J 

F82669 ULA0024 
Arsenic, Calcium, Chromium, Iron, 

Copper, Nickel, Vanadium, Zinc 
J 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 

 

Interference Check Sample 

All interference check sample percent recoveries were met with the following exceptions: 

 

SDG Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0014, ULA0002, ULA0003, ULA0005 Calcium J 

F83609 ULA3005 total and filtered Silver UJ 

 

Inductively Coupled Plasma Serial Dilutions 

All QC criteria were met for the serial dilutions associated with the project samples with the 

following exceptions: 

 

SDG Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 
Aluminum, Calcium, Chromium, Cobalt, 
Copper, Iron, Magnesium, Manganese, 

Nickel, Potassium, Vanadium, Zinc 
J 

F82669 ULA0024 
Aluminum, Arsenic, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, 

Manganese, Nickel, Vanadium, Zinc 
J 

F83609 ULA3005 Total 
Aluminum, Calcium, Iron, 

Magnesium, Manganese, Zinc 
J 

 

Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified with the 

following exceptions: 

 

SDG Samples Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0016(original), ULA0017(FD) Iron J 

F82669 ULA0031(original), ULA0032(FD) Arsenic, Cobalt, Nickel J 
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SDG Samples Affected Analyte(s) 
Validation 
Qualifier 

F88539 ULA3010(original), ULA3011(FD) Selenium (Filtered) J 

F92649 ULA3015(original), ULA3016(FD) Aluminum (Total) J 

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “B.” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

4.4  Nitroaromatic and Nitroamine Explosives by SW846 8330 

Overall, the data are of good quality and 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 ICAL and CCALs 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 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 
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Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified. 

 

 Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% relative percent difference [RPD]) were met. 

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

4.5   Polychlorinated Biphenyls (PCBs) by SW846 8082 

Overall, the data are of good quality and 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 ICAL and CCALs 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 for all the project samples. 

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples, and all QC criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 
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Field Duplicates 

Original and field duplicate results were evaluated and no problems were identified. 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% RPD) were met. 

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

4.6 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, 
TSS, Hardness, Cyanide) 

Overall, the data are of good quality and 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 with the following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F83609 ULA3005 Turbidity J 

F92572 ULA3019 Turbidity J 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

All initial and CCALs associated with the project samples met QC criteria. 

 

Blanks 

The 5X rule for contaminants found in the associated equipment rinses and method blanks was 

applied to all sample results. All were found to be acceptable. 
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Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples, and all QC criteria were met with the 

following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F92649 ULA3015 Alkalinity J 

F92649 ULA3018 Nitrate-Nitrite, Sulfate UJ 

F88539 ULA3010, ULA3011 Chloride, Nitrate-Nitrite, Sulfate J/UJ 

F83609 ULA3005 Total Cyanide, Sulfate J/UJ 

 

Laboratory Duplicate Sample Analysis 

A laboratory duplicate sample analysis was performed for the project samples, and all QC 

criteria were met with the following exception: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F92649 ULA3018 Total Suspended Solids J 

 

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 Analyte(s) 
Validation 
Qualifier 

F92649 ULA3015(original), ULA3016(FD) Total Suspended Solids J 

F88539 ULA3010(original), ULA3011(FD) Turbidity J 

 

Quantitation 

Results quantified between the MDL and RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 
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5.0   Quality Assurance Field Split Sample Data Evaluation 

 
Data from the quality assurance split samples were validated. The field split (FS) samples was 

analyzed for volatile organics by GC/MS SW846 8260B, semivolatiles by SW846 8270C, 

explosives by SW846 8330, PCBs by SW846 8280, and total and dissolved metals by SW 846 

6010B and 7471A. 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 

240-478-1 
ULA0004, ULA0018, ULA0033, 

ULA0042 

240-1269-1 ULA3002 

240-6757-1 ULA3012 

240-10856-1 ULA3017 

 

Sample/FD/FS 

ULA0002 (Original) / ULA0003 (FD) / ULA0004 (FS) 

ULA0016 (Original) / ULA0017 (FD) / ULA0018 (FS) 

ULA0031 (Original) / ULA0032 (FD) / ULA0033 (FS) 

ULA0040 (Original) / ULA0041 (FD) / ULA0042 (FS) 

ULA3000 (Original) / ULA3001 (FD) / ULA3002 (FS) 

ULA3010 (Original) / ULA3011 (FD) / ULA3012 (FS) 

ULA3015 (Original) / ULA3016 (FD) / ULA3017 (FS) 

 

5.1   Volatile Organics by GC/MS SW846 8260B 

Overall, the data are of good quality and 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. 

 

Preservation   

Preservation criteria were met for all samples. 
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Initial and Continuing 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.  

 

The following exhibited individual ICAL/CCAL relative response factor <0.1: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-10856-1 ULA3017 
2-Butanone, 

1,2-Dibromo-3-chloropropane 
R 

240-1269-1 ULA3002 
2-Butanone, Bromomethane, 
1,2-Dibromo-3-Chloropropane 

R 

 

The following exhibited individual ICAL percent relative standard deviation > 30% and/or 

CCAL percent difference > 20%: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-10856-1 ULA3017 Dichlorodifluoromethane UJ 

240/478-1 
ULA0004, ULA0018,  
ULA0033, ULA0042 

Dichlorodifluoromethane, 
Chloromethane 

UJ 

240-6757-1 ULA3012 2-Butanone UJ 

240-1269-1 ULA3002 

Bromomethane, Chloroethane, 
Trichlorofluoromethane, 

Methylene chloride, 
4-Methyl-2-pentanone 

R/UJ 

 

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 with the 

following exceptions: 

 

SDG Number Samples Affected Analyte(s)  
Type  
Blank 

Validation 
Qualifier 

240-10856-1 ULA3017 Acetone Method B 

 

Surrogate Recoveries 

All surrogate recoveries were within QC limits. 

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples, and all QC criteria were met. 
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Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 

  

Field Splits 

An RPD is calculated for the analytes that were positive detects.  

 

Internal Standards 

All internal standards met QC criteria with the following exceptions: 

 

SDG Number Samples Compound(s) Internal Standard 
Validation 
Qualifier 

240-478-1 
ULA0018, 
ULA0033 

Bromomethane,  
1,1,2,2-Tetrachloroethane,  

1,2-Dibromo-3-Chloropropane,  
1,2,4-Trichlorobenzene,  
1,2-Dichlorobenzene,  
1,3-Dichlorobenzene,  
1,4-Dichlorobenzene 

1,4-Dichlorobenzene-d4 UJ 

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 
5.2   Semivolatile Organics by GC/MS SW846 8270C 

Overall, the data are of good quality and 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 with the following exception:  

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-10856-1 ULA3017 Benzo(a)pyrene UJ 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The ICALs and CCALs associated with the project samples met QC criteria. 
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The following exhibited individual ICAL percent relative standard deviation > 30% and/or 

CCAL percent difference > 20%: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-478-1 ULA0004 Benzaldehyde UJ 

 

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 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met with the 

following exceptions: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-478-1 ULA0018, ULA0033, ULA0042 4-Chlorophenyl phenyl ether UJ 

 

Internal Standards 

All internal standards met QC criteria. 

 

Field Splits 

An RPD is calculated for the analytes that were positive detects.  

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

5.3  Total and Dissolved Metals by SW846 6010B/7470A/7471 

Overall, the data are of good quality and usable as reported by the laboratory with the exceptions 

noted below. Data were reviewed for the following: 



 

KN13\PBOW\ULA\SCR\Final\APG\DV Report_ULA_r.docx\5/7/2013 4:25 PM 18 

 

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 ICALs and CCALs associated with the project samples met QC criteria. 

  

Blanks 

The 5X 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.  

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 

 

Interference Check Sample 

All interference check sample percent recoveries were acceptable. All QC criteria were met. 

 

Inductively Coupled Plasma Serial Dilutions 

All QC criteria were met for the serial dilutions associated with the project samples.  

 

Field Splits 

An RPD is calculated for the analytes that were positive detects.  

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “B,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

5.4  Nitroaromatic and Nitroamine Explosives by SW846 8330 

Overall, the data are of good quality and usable as reported by the laboratory with the exceptions 

noted below. Data were reviewed for the following: 
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Holding Times 

Technical holding time criteria were met for all samples with the following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

240-478-1 
ULA0004, ULA0018,  
ULA0033, ULA0042 

Explosives UJ 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The ICAL and CCALs 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 for the project samples. 

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples and all QC criteria were met.  

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% RPD) were met. 

 

Field Splits 

An RPD is calculated for the analytes that were positive detects.  

 

Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 
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5.5  PCBs by SW846 8082 

Overall, the data are of good quality and 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 with the following exceptions: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

240-478-1 ULA0004, ULA0018 PCBs J/UJ 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

The ICAL and CCALs 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 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 

 

Second Column Confirmation 

Samples having analytes with positive detects were verified on a second confirmation column; 

QC criteria (40% RPD) were met. 

 

Field Splits 

An RPD is calculated for the analytes that were positive detects.  
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Quantitation 

Results quantitated between the MDL and the RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 

 

5.6 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, 
TSS, Hardness, Cyanide) 

Overall, the data are of good quality and 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 with the following exception: 

 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

240-6757-1 ULA3012 Total Cyanide UJ 

 

Sample Preservation 

Sample preservation criteria were met for all samples. 

 

Initial and Continuing Calibration 

All initial and CCALs associated with the project samples met QC criteria. 

 

Blanks 

The 5X rule for contaminants found in the associated equipment rinses and method blanks was 

applied to all sample results. All were found to be acceptable. 

 

Matrix Spike/Matrix Spike Duplicate 

MS/MSD analysis was performed for the project samples and all QC criteria were met. 

 

Laboratory Duplicate Sample Analysis 

A Laboratory Duplicate Sample analysis was performed for the project samples and all QC 

criteria were met. 

 

Laboratory Control Sample 

LCS analysis was performed for the project samples and all QC criteria were met. 
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Field Duplicates 

No original and field duplicate samples were analyzed for the wet chemistry parameters. 

 

Quantitation 

Results quantified between the MDL and RL, which the laboratory qualified as “J,” were 

qualified as estimated (“J”) unless blank contamination was present or the results were rejected. 
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ATTACHMENT 1 



Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 34)

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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Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 34)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4
240-10856-1 ULA3017 METALS3-W Barium J 15    
240-10856-1 ULA3017 METALS3-W Barium J 15    
240-10856-1 ULA3017 METALS3-W Nickel J 15    
240-10856-1 ULA3017 METALS3-W Zinc J 15    
240-10856-1 ULA3017 METALS3-W Potassium J 15    
240-10856-1 ULA3017 METALS3-W Potassium J 15    
240-10856-1 ULA3017 SEMIVOLATILES3 Chrysene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Methylnaphthalene, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dibenz(a,h)anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(k)fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrophenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitro-2-methylphenol, 4,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Fluorene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Naphthalene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrophenol, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloronaphthalene, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dimethylphenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dimethyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dichlorobenzidine, 3,3'- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Acetophenone R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(ghi)perylene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroethoxy)methane R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Trichlorophenol, 2,4,5- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dibenzofuran R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Acenaphthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bromophenyl phenyl ether, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Di-n-butyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Di-n-octyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorocyclopentadiene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Methylphenol, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenanthrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Trichlorophenol, 2,4,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Carbazole R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloroaniline, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dichlorophenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Atrazine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 3- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 n-Nitrosodiphenylamine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 n-Nitroso-di-n-propylamine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Pentachlorophenol R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrotoluene, 2,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Caprolactam R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chlorophenol, 2- R 16    

Reason Codes
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Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 34)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

240-10856-1 ULA3017 SEMIVOLATILES3 3-Methylphenol and 4-Methylphen R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)pyrene UJ 02A    
240-10856-1 ULA3017 SEMIVOLATILES3 Bibenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrotoluene, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorobutadiene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenol R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenol J 15    
240-10856-1 ULA3017 SEMIVOLATILES3 Acenaphthylene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzaldehyde R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroethyl)ether R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachloroethane R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Isophorone R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrobenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloro-3-methylphenol, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Diethyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(b)fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Butyl benzyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorobenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrophenol, 4- R 16    
240-10856-1 ULA3017 VOLATILES Dichlorodifluoromethane UJ 05B    
240-10856-1 ULA3017 VOLATILES Acetone B 06A 15   
240-10856-1 ULA3017 VOLATILES Butanone, 2- R 04A 05A   
240-10856-1 ULA3017 VOLATILES Dibromo-3-chloropropane, 1,2- R 04A 05A   
240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1254 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1254 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1260 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1260 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1248 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1248 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1221 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1221 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1016 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1242 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1242 UJ 02A    
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240-478-1 ULA0004 PCB3 Aroclor 1016 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1232 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1232 UJ 02A    
240-478-1 ULA0004 SEMIVOLATILES3 Benzaldehyde UJ 05B    
240-478-1 ULA0004 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0004 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0018 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1254 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1254 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1260 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1260 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1248 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1248 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1221 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1221 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1016 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1016 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1242 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1242 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1232 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1232 R 16    
240-478-1 ULA0018 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0018 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
240-478-1 ULA0018 VOLATILES Bromomethane UJ 10A    
240-478-1 ULA0018 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0018 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0018 VOLATILES3 Trichlorobenzene, 1,2,4- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,2- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,3- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dibromo-3-chloropropane, 1,2- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,4- UJ 10A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0033 EXPLOSIVES RDX UJ 02A    
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240-478-1 ULA0033 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0033 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0033 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
240-478-1 ULA0033 VOLATILES Bromomethane UJ 10A    
240-478-1 ULA0033 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0033 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0033 VOLATILES3 Trichlorobenzene, 1,2,4- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,2- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,3- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,4- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dibromo-3-chloropropane, 1,2- UJ 10A    
240-478-1 ULA0042 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0042 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0042 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0042 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-6757-1 ULA3012 CYANIDE Cyanide, total R 16    
240-6757-1 ULA3012 CYANIDE Cyanide, total UJ 02B    
240-6757-1 ULA3012 METALS3-W Nickel J 15    
240-6757-1 ULA3012 METALS3-W Aluminum J 15    
240-6757-1 ULA3012 METALS3-W Barium J 15    
240-6757-1 ULA3012 METALS3-W Barium J 15    
240-6757-1 ULA3012 METALS3-W Arsenic J 15    
240-6757-1 ULA3012 METALS3-W Magnesium J 15    
240-6757-1 ULA3012 METALS3-W Magnesium J 15    
240-6757-1 ULA3012 METALS3-W Potassium J 15    
240-6757-1 ULA3012 METALS3-W Potassium J 15    
240-6757-1 ULA3012 NO2/NO3 Nitrate-Nitrite J 15    
240-6757-1 ULA3012 TSS Total suspended solids J 15    
240-6757-1 ULA3012 VOLATILES Butanone, 2- UJ 05B    
F82634 ULA0001 VOLATILES Dichloropropene, cis-1,3- UJ 08A    
F82634 ULA0001 VOLATILES Ethylbenzene UJ 08A    
F82634 ULA0001 VOLATILES Butanone, 2- UJ 08A    

KN13\PBOW\ULA\SCR\Final\APG\DV Tables_ULA.xlsx\5/7/20134:27 PM



Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 34)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F82634 ULA0001 VOLATILES Xylenes, total UJ 08A    
F82634 ULA0001 VOLATILES Acetone J 08A    
F82634 ULA0001 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 08A    
F82634 ULA0001 VOLATILES Trichloroethane, 1,1,2- UJ 08A    
F82634 ULA0001 VOLATILES Chloroethane UJ 05B    
F82634 ULA0001 VOLATILES Bromoform UJ 08A    
F82634 ULA0001 VOLATILES Dibromochloromethane UJ 08A    
F82634 ULA0001 VOLATILES Bromomethane UJ 05B    
F82634 ULA0001 VOLATILES Styrene UJ 08A    
F82634 ULA0001 VOLATILES Chlorobenzene UJ 08A    
F82634 ULA0001 VOLATILES Hexanone, 2- UJ 08A    
F82634 ULA0001 VOLATILES Dichloropropene, trans-1,3- UJ 08A    
F82634 ULA0001 VOLATILES Methyl-2-pentanone, 4- UJ 08A    
F82634 ULA0001 VOLATILES Methylene chloride J 08A    
F82634 ULA0006 VOLATILES Acetone J 15    
F82634 ULA0006 VOLATILES Chloroethane UJ 05B    
F82634 ULA0008 VOLATILES Chloroethane UJ 05B    
F82634 ULA0008 VOLATILES Methylene chloride J 15    
F82634 ULA0009 VOLATILES Acetone J 15    
F82634 ULA0009 VOLATILES Methylene chloride J 15    
F82634 ULA0011 VOLATILES Chloroethane UJ 05B    
F82634 ULA0011 VOLATILES Methylene chloride J 15    
F82634 ULA0015 VOLATILES Benzene J 15    
F82634 ULA0015 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 05B    
F82634 ULA0015 VOLATILES Toluene J 15    
F82634 ULA0015 VOLATILES Hexanone, 2- UJ 05B    
F82634 ULA0015 VOLATILES Methyl-2-pentanone, 4- UJ 05B    
F82634 ULA0015 VOLATILES Methylene chloride J 11A    
F82634 ULA0020 VOLATILES Benzene J 15    
F82634 ULA0020 VOLATILES Chloroethane UJ 05B    
F82634 ULA0020 VOLATILES Toluene J 15    
F82634 ULA0022 VOLATILES Acetone J 15    
F82634 ULA0022 VOLATILES Chloroethane UJ 05B    
F82634 ULA0022 VOLATILES Methylene chloride J 15    
F82634 ULA0023 VOLATILES Xylenes, total J 15    
F82634 ULA0023 VOLATILES Benzene J 15    
F82634 ULA0023 VOLATILES Ethylbenzene J 15    
F82634 ULA0023 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82634 ULA0023 VOLATILES Chloroethane UJ 05B    
F82634 ULA0023 VOLATILES Methylene chloride J 15    
F82634 ULA0025 VOLATILES Dichloropropene, cis-1,3- UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethane, 1,2- UJ 10A    
F82634 ULA0025 VOLATILES Dichloropropane, 1,2- UJ 10A    
F82634 ULA0025 VOLATILES Ethylbenzene UJ 10A    
F82634 ULA0025 VOLATILES Butanone, 2- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethane,  1,1,1- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethene UJ 10A    
F82634 ULA0025 VOLATILES Xylenes, total UJ 10A    
F82634 ULA0025 VOLATILES Acetone J 10A    
F82634 ULA0025 VOLATILES Benzene UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, cis-1,2- UJ 10A    
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F82634 ULA0025 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethane, 1,1,2- UJ 10A    
F82634 ULA0025 VOLATILES Carbon disulfide UJ 10A    
F82634 ULA0025 VOLATILES Carbon tetrachloride UJ 10A    
F82634 ULA0025 VOLATILES Vinyl chloride UJ 10A    
F82634 ULA0025 VOLATILES Bromoform UJ 10A    
F82634 ULA0025 VOLATILES Chloroethane UJ 05B 10A   
F82634 ULA0025 VOLATILES Chloroform UJ 10A    
F82634 ULA0025 VOLATILES Dibromochloromethane UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, trans-1,2- UJ 10A    
F82634 ULA0025 VOLATILES Bromomethane UJ 10A    
F82634 ULA0025 VOLATILES Styrene UJ 10A    
F82634 ULA0025 VOLATILES Toluene J 10A    
F82634 ULA0025 VOLATILES Hexanone, 2- UJ 10A    
F82634 ULA0025 VOLATILES Bromodichloromethane UJ 10A    
F82634 ULA0025 VOLATILES Chlorobenzene UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, 1,1- UJ 10A    
F82634 ULA0025 VOLATILES Dichloropropene, trans-1,3- UJ 10A    
F82634 ULA0025 VOLATILES Tetrachloroethene UJ 10A    
F82634 ULA0025 VOLATILES Methyl-2-pentanone, 4- UJ 10A    
F82634 ULA0025 VOLATILES Chloromethane UJ 10A    
F82634 ULA0025 VOLATILES Methylene chloride UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethane, 1,1- UJ 10A    
F82634 ULA0029 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F82634 ULA0029 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F82634 ULA0029 VOLATILES Trichloroethene UJ 01A    
F82634 ULA0029 VOLATILES Xylenes, total UJ 01A    
F82634 ULA0029 VOLATILES Acetone J 01A    
F82634 ULA0029 VOLATILES Benzene UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethane, 1,2- UJ 01A    
F82634 ULA0029 VOLATILES Dichloropropane, 1,2- UJ 01A    
F82634 ULA0029 VOLATILES Ethylbenzene UJ 01A    
F82634 ULA0029 VOLATILES Butanone, 2- UJ 01A    
F82634 ULA0029 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 05B 10A  
F82634 ULA0029 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F82634 ULA0029 VOLATILES Carbon disulfide UJ 01A    
F82634 ULA0029 VOLATILES Carbon tetrachloride UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F82634 ULA0029 VOLATILES Vinyl chloride UJ 01A    
F82634 ULA0029 VOLATILES Bromoform UJ 01A    
F82634 ULA0029 VOLATILES Chloroethane UJ 01A    
F82634 ULA0029 VOLATILES Chloroform UJ 01A    
F82634 ULA0029 VOLATILES Toluene J 01A    
F82634 ULA0029 VOLATILES Styrene UJ 01A    
F82634 ULA0029 VOLATILES Dibromochloromethane UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F82634 ULA0029 VOLATILES Bromomethane UJ 01A    
F82634 ULA0029 VOLATILES Bromodichloromethane UJ 01A    
F82634 ULA0029 VOLATILES Chlorobenzene UJ 01A    
F82634 ULA0029 VOLATILES Hexanone, 2- UJ 01A 05B   
F82634 ULA0029 VOLATILES Tetrachloroethene UJ 01A    
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F82634 ULA0029 VOLATILES Dichloroethene, 1,1- UJ 01A    
F82634 ULA0029 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethane, 1,1- UJ 01A    
F82634 ULA0029 VOLATILES Methyl-2-pentanone, 4- UJ 01A 05B   
F82634 ULA0029 VOLATILES Chloromethane UJ 01A    
F82634 ULA0029 VOLATILES Methylene chloride J 01A 11A   
F82634 ULA0034 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethane, 1,2- UJ 01A    
F82634 ULA0034 VOLATILES Dichloropropane, 1,2- UJ 01A    
F82634 ULA0034 VOLATILES Ethylbenzene UJ 01A    
F82634 ULA0034 VOLATILES Butanone, 2- UJ 01A    
F82634 ULA0034 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F82634 ULA0034 VOLATILES Trichloroethene UJ 01A    
F82634 ULA0034 VOLATILES Xylenes, total UJ 01A    
F82634 ULA0034 VOLATILES Acetone UJ 01A    
F82634 ULA0034 VOLATILES Benzene UJ 01A    
F82634 ULA0034 VOLATILES Carbon tetrachloride UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F82634 ULA0034 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 05B 10A  
F82634 ULA0034 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F82634 ULA0034 VOLATILES Carbon disulfide UJ 01A    
F82634 ULA0034 VOLATILES Vinyl chloride UJ 01A    
F82634 ULA0034 VOLATILES Bromoform UJ 01A    
F82634 ULA0034 VOLATILES Chloroethane UJ 01A    
F82634 ULA0034 VOLATILES Chloroform UJ 01A    
F82634 ULA0034 VOLATILES Dibromochloromethane UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F82634 ULA0034 VOLATILES Bromomethane UJ 01A    
F82634 ULA0034 VOLATILES Styrene UJ 01A    
F82634 ULA0034 VOLATILES Toluene UJ 01A    
F82634 ULA0034 VOLATILES Hexanone, 2- UJ 01A 05B   
F82634 ULA0034 VOLATILES Bromodichloromethane UJ 01A    
F82634 ULA0034 VOLATILES Chlorobenzene UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, 1,1- UJ 01A    
F82634 ULA0034 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F82634 ULA0034 VOLATILES Tetrachloroethene UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethane, 1,1- UJ 01A    
F82634 ULA0034 VOLATILES Methyl-2-pentanone, 4- UJ 01A 05B   
F82634 ULA0034 VOLATILES Chloromethane UJ 01A    
F82634 ULA0034 VOLATILES Methylene chloride J 01A 11A   
F82634 ULA0036 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82634 ULA0036 VOLATILES Acetone UJ 01A 02B   
F82634 ULA0036 VOLATILES Benzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Ethylbenzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Butanone, 2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethene UJ 01A 02B   
F82634 ULA0036 VOLATILES Xylenes, total UJ 01A 02B   
F82634 ULA0036 VOLATILES Carbon disulfide UJ 01A 02B   
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F82634 ULA0036 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromoform UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloroethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloroform UJ 01A 02B   
F82634 ULA0036 VOLATILES Vinyl chloride UJ 01A 02B   
F82634 ULA0036 VOLATILES Dibromochloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Styrene UJ 01A 02B   
F82634 ULA0036 VOLATILES Toluene UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromomethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromodichloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Chlorobenzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Hexanone, 2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82634 ULA0036 VOLATILES Tetrachloroethene UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Methylene chloride J 01A 02B   
F82634 ULA0037 VOLATILES Butanone, 2- J 11A    
F82634 ULA0037 VOLATILES Acetone J 11A 15   
F82634 ULA0037 VOLATILES Methylene chloride J 15    
F82669 ULA0002 METALS3 Antimony UJ 08A    
F82669 ULA0002 METALS3 Aluminum J 08A 13   
F82669 ULA0002 METALS3 Barium J 15    
F82669 ULA0002 METALS3 Cobalt J 13    
F82669 ULA0002 METALS3 Nickel J 08A 13   
F82669 ULA0002 METALS3 Chromium J 13    
F82669 ULA0002 METALS3 Silver UJ 08A    
F82669 ULA0002 METALS3 Vanadium J 13    
F82669 ULA0002 METALS3 Magnesium J 13    
F82669 ULA0002 METALS3 Mercury J 15    
F82669 ULA0002 METALS3 Calcium J 12 08A 13  
F82669 ULA0002 METALS3 Iron J 13    
F82669 ULA0002 METALS3 Zinc J 13    
F82669 ULA0002 METALS3 Beryllium J 08A 15   
F82669 ULA0002 METALS3 Copper J 13    
F82669 ULA0002 METALS3 Manganese J 08B 13   
F82669 ULA0002 METALS3 Potassium J 13 15   
F82669 ULA0002 METALS3 Selenium UJ 08A    
F82669 ULA0002 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0002 VOLATILES Acetone J 11A 15   
F82669 ULA0002 VOLATILES Methylene chloride J 15    
F82669 ULA0003 METALS3 Mercury J 15    
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F82669 ULA0003 METALS3 Calcium J 12    
F82669 ULA0003 METALS3 Beryllium J 15    
F82669 ULA0003 METALS3 Potassium J 15    
F82669 ULA0003 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0005 METALS3 Mercury J 15    
F82669 ULA0005 METALS3 Calcium J 12    
F82669 ULA0005 METALS3 Beryllium J 15    
F82669 ULA0005 METALS3 Potassium J 15    
F82669 ULA0005 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0005 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0005 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0005 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0005 VOLATILES Acetone J 11A 15   
F82669 ULA0005 VOLATILES Methyl-2-pentanone, 4- J 15    
F82669 ULA0005 VOLATILES Methylene chloride J 15    
F82669 ULA0007 METALS3 Cobalt J 15    
F82669 ULA0007 METALS3 Mercury J 15    
F82669 ULA0007 METALS3 Beryllium J 15    
F82669 ULA0007 METALS3 Potassium J 15    
F82669 ULA0007 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0007 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0007 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0007 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0007 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0007 VOLATILES Xylenes, total UJ 08A    
F82669 ULA0007 VOLATILES Acetone J 11A 15   
F82669 ULA0007 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0007 VOLATILES Styrene UJ 08A    
F82669 ULA0007 VOLATILES Chlorobenzene UJ 08A    
F82669 ULA0007 VOLATILES Methylene chloride J 15    
F82669 ULA0010 METALS3 Mercury J 15    
F82669 ULA0010 METALS3 Beryllium J 15    
F82669 ULA0010 METALS3 Potassium J 15    
F82669 ULA0010 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0010 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0010 VOLATILES Acetone J 11A 15   
F82669 ULA0012 METALS3 Cobalt J 15    
F82669 ULA0012 METALS3 Cadmium J 15    
F82669 ULA0012 METALS3 Mercury J 15    
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F82669 ULA0012 METALS3 Beryllium J 15    
F82669 ULA0012 METALS3 Potassium J 15    
F82669 ULA0012 METALS3 Selenium J 15    
F82669 ULA0012 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0012 VOLATILES Acetone J 11A 15   
F82669 ULA0012 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0013 METALS3 Cobalt J 15    
F82669 ULA0013 METALS3 Barium J 15    
F82669 ULA0013 METALS3 Cadmium J 15    
F82669 ULA0013 METALS3 Magnesium J 15    
F82669 ULA0013 METALS3 Calcium J 15    
F82669 ULA0013 METALS3 Mercury J 15    
F82669 ULA0013 METALS3 Beryllium J 15    
F82669 ULA0013 METALS3 Potassium J 15    
F82669 ULA0013 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Methylnaphthalene, 2- J 15    
F82669 ULA0013 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(a)anthracene J 15    
F82669 ULA0013 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0013 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0013 SEMIVOLATILES3 Phenanthrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(b)fluoranthene J 15    
F82669 ULA0013 VOLATILES Acetone J 11A 15   
F82669 ULA0014 METALS3 Cobalt J 15    
F82669 ULA0014 METALS3 Cadmium J 15    
F82669 ULA0014 METALS3 Mercury J 15    
F82669 ULA0014 METALS3 Calcium J 12    
F82669 ULA0014 METALS3 Beryllium J 15    
F82669 ULA0014 METALS3 Potassium J 15    
F82669 ULA0014 METALS3 Selenium J 15    
F82669 ULA0014 PCB3 Aroclor 1254 J 15    
F82669 ULA0014 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Benzo(a)anthracene J 15    
F82669 ULA0014 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0014 SEMIVOLATILES3 Phenanthrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(b)fluoranthene J 15    
F82669 ULA0014 VOLATILES Methylene chloride J 15    
F82669 ULA0016 METALS3 Cadmium J 15    
F82669 ULA0016 METALS3 Iron J 17    
F82669 ULA0016 METALS3 Beryllium J 15    
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F82669 ULA0016 METALS3 Potassium J 15    
F82669 ULA0016 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0016 VOLATILES Ethylbenzene J 15    
F82669 ULA0016 VOLATILES Trichloroethane,  1,1,1- J 15    
F82669 ULA0016 VOLATILES Benzene J 15    
F82669 ULA0017 METALS3 Antimony J 15    
F82669 ULA0017 METALS3 Cadmium J 15    
F82669 ULA0017 METALS3 Iron J 17    
F82669 ULA0017 METALS3 Beryllium J 15    
F82669 ULA0017 METALS3 Sodium J 15    
F82669 ULA0017 METALS3 Thallium J 15    
F82669 ULA0017 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0017 VOLATILES Dichloropropene, cis-1,3- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethene UJ 02B    
F82669 ULA0017 VOLATILES Xylenes, total UJ 02B    
F82669 ULA0017 VOLATILES Acetone UJ 02B    
F82669 ULA0017 VOLATILES Benzene UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethane, 1,2- UJ 02B    
F82669 ULA0017 VOLATILES Dichloropropane, 1,2- UJ 02B    
F82669 ULA0017 VOLATILES Ethylbenzene UJ 02B    
F82669 ULA0017 VOLATILES Butanone, 2- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethane,  1,1,1- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethane, 1,1,2- UJ 02B    
F82669 ULA0017 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 02B    
F82669 ULA0017 VOLATILES Carbon disulfide UJ 02B    
F82669 ULA0017 VOLATILES Carbon tetrachloride UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, cis-1,2- UJ 02B    
F82669 ULA0017 VOLATILES Vinyl chloride UJ 02B    
F82669 ULA0017 VOLATILES Bromoform UJ 02B    
F82669 ULA0017 VOLATILES Chloroethane UJ 02B    
F82669 ULA0017 VOLATILES Chloroform UJ 02B    
F82669 ULA0017 VOLATILES Toluene UJ 02B    
F82669 ULA0017 VOLATILES Dibromochloromethane UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, trans-1,2- UJ 02B    
F82669 ULA0017 VOLATILES Bromomethane UJ 02B    
F82669 ULA0017 VOLATILES Styrene UJ 02B    
F82669 ULA0017 VOLATILES Bromodichloromethane UJ 02B    
F82669 ULA0017 VOLATILES Chlorobenzene UJ 02B    
F82669 ULA0017 VOLATILES Hexanone, 2- UJ 02B    
F82669 ULA0017 VOLATILES Tetrachloroethene UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, 1,1- UJ 02B    
F82669 ULA0017 VOLATILES Dichloropropene, trans-1,3- UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethane, 1,1- UJ 02B    
F82669 ULA0017 VOLATILES Methyl-2-pentanone, 4- UJ 02B    
F82669 ULA0017 VOLATILES Chloromethane UJ 02B    
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F82669 ULA0017 VOLATILES Methylene chloride J 02B 15   
F82669 ULA0019 METALS3 Cadmium J 15    
F82669 ULA0019 METALS3 Mercury J 15    
F82669 ULA0019 METALS3 Beryllium J 15    
F82669 ULA0019 METALS3 Potassium J 15    
F82669 ULA0019 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0019 VOLATILES Benzene J 15    
F82669 ULA0019 VOLATILES Toluene J 15    
F82669 ULA0021 METALS3 Cobalt J 15    
F82669 ULA0021 METALS3 Mercury J 15    
F82669 ULA0021 METALS3 Beryllium J 15    
F82669 ULA0021 METALS3 Potassium J 15    
F82669 ULA0021 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0021 VOLATILES Acetone J 11A 15   
F82669 ULA0024 METALS3 Antimony UJ 08A    
F82669 ULA0024 METALS3 Aluminum J 13    
F82669 ULA0024 METALS3 Cobalt J 08A 13   
F82669 ULA0024 METALS3 Nickel J 08A 08B 13  
F82669 ULA0024 METALS3 Chromium J 08B 13   
F82669 ULA0024 METALS3 Lead J 13    
F82669 ULA0024 METALS3 Arsenic J 08A 08B 13  
F82669 ULA0024 METALS3 Cadmium J 08A 15   
F82669 ULA0024 METALS3 Magnesium J 13    
F82669 ULA0024 METALS3 Silver UJ 08A    
F82669 ULA0024 METALS3 Vanadium J 08A 08B 13  
F82669 ULA0024 METALS3 Calcium J 08B 13   
F82669 ULA0024 METALS3 Iron J 08B 13   
F82669 ULA0024 METALS3 Zinc J 08B 13   
F82669 ULA0024 METALS3 Mercury J 15    
F82669 ULA0024 METALS3 Beryllium J 15    
F82669 ULA0024 METALS3 Copper J 08A 08B 13  
F82669 ULA0024 METALS3 Manganese J 13    
F82669 ULA0024 METALS3 Potassium J 15    
F82669 ULA0024 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0024 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0024 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0024 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
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F82669 ULA0024 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0024 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0024 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0024 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0024 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0024 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0024 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Hexanone, 2- UJ 01A 02B 08A  
F82669 ULA0024 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0024 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0024 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0026 METALS3 Cobalt J 15    
F82669 ULA0026 METALS3 Mercury J 15    
F82669 ULA0026 METALS3 Beryllium J 15    
F82669 ULA0026 METALS3 Potassium J 15    
F82669 ULA0026 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0027 METALS3 Cobalt J 15    
F82669 ULA0027 METALS3 Cadmium J 15    
F82669 ULA0027 METALS3 Mercury J 15    
F82669 ULA0027 METALS3 Beryllium J 15    
F82669 ULA0027 METALS3 Potassium J 15    
F82669 ULA0027 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0027 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0027 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0027 VOLATILES Benzene J 15    
F82669 ULA0027 VOLATILES Toluene J 15    
F82669 ULA0028 METALS3 Barium J 15    
F82669 ULA0028 METALS3 Cobalt J 15    
F82669 ULA0028 METALS3 Mercury J 15    
F82669 ULA0028 METALS3 Calcium J 15    
F82669 ULA0028 METALS3 Beryllium J 15    
F82669 ULA0028 METALS3 Potassium J 15    
F82669 ULA0028 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
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F82669 ULA0028 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0028 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0028 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0028 VOLATILES Acetone J 11A 15   
F82669 ULA0030 METALS3 Cadmium J 15    
F82669 ULA0030 METALS3 Mercury J 15    
F82669 ULA0030 METALS3 Sodium J 15    
F82669 ULA0030 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0030 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0030 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0030 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0030 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B 10A  
F82669 ULA0030 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0030 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0030 VOLATILES Toluene J 01A 02B 15  
F82669 ULA0030 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Methylene chloride J 01A 02B 05B  
F82669 ULA0031 METALS3 Cobalt J 17    
F82669 ULA0031 METALS3 Nickel J 17    
F82669 ULA0031 METALS3 Arsenic J 17    
F82669 ULA0031 METALS3 Mercury J 15    
F82669 ULA0031 METALS3 Beryllium J 15    
F82669 ULA0031 METALS3 Thallium J 15    
F82669 ULA0031 METALS3 Potassium J 15    
F82669 ULA0031 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0031 VOLATILES Xylenes, total UJ 01A 02B   
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F82669 ULA0031 VOLATILES Acetone R 01A 02B 04A  
F82669 ULA0031 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0031 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0031 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Methylene chloride B 01A 02B 06A  
F82669 ULA0032 METALS3 Cobalt J 17    
F82669 ULA0032 METALS3 Nickel J 17    
F82669 ULA0032 METALS3 Arsenic J 17    
F82669 ULA0032 METALS3 Cadmium J 15    
F82669 ULA0032 METALS3 Mercury J 15    
F82669 ULA0032 METALS3 Beryllium J 15    
F82669 ULA0032 METALS3 Potassium J 15    
F82669 ULA0032 METALS3 Selenium J 15    
F82669 ULA0032 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0032 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0032 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0032 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0032 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
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F82669 ULA0032 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0032 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0032 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0032 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0032 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0032 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0035 METALS3 Antimony J 15    
F82669 ULA0035 METALS3 Cadmium J 15    
F82669 ULA0035 METALS3 Mercury J 15    
F82669 ULA0035 METALS3 Beryllium J 15    
F82669 ULA0035 METALS3 Potassium J 15    
F82669 ULA0035 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0035 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0035 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0035 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0035 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0035 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0035 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0035 VOLATILES Toluene UJ 01A 02B   
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F82669 ULA0035 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0035 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0038 METALS3 Mercury J 15    
F82669 ULA0038 METALS3 Sodium J 15    
F82669 ULA0038 METALS3 Selenium J 15    
F82669 ULA0038 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0038 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0038 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0038 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0038 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0038 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0038 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0038 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0038 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0038 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0040 METALS3 Cadmium J 15    
F82669 ULA0040 METALS3 Mercury J 15    
F82669 ULA0040 METALS3 Beryllium J 15    
F82669 ULA0040 METALS3 Potassium J 15    
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F82669 ULA0040 VOLATILES Acetone UJ 05B    
F82669 ULA0040 VOLATILES Benzene J 15    
F82669 ULA0040 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82669 ULA0040 VOLATILES Styrene UJ 08A    
F82669 ULA0040 VOLATILES Toluene J 15    
F82669 ULA0040 VOLATILES Hexanone, 2- UJ 08A    
F82669 ULA0041 METALS3 Cobalt J 15    
F82669 ULA0041 METALS3 Mercury J 15    
F82669 ULA0041 METALS3 Beryllium J 15    
F82669 ULA0041 METALS3 Potassium J 15    
F82669 ULA0041 VOLATILES Acetone J 05B 11A 15  
F82669 ULA0041 VOLATILES Methylene chloride J 15    
F82669 ULA0043 METALS3 Cadmium J 15    
F82669 ULA0043 METALS3 Mercury J 15    
F82669 ULA0043 METALS3 Sodium J 15    
F82669 ULA0043 VOLATILES Acetone J 07A 11A 15  
F82669 ULA0044 METALS3 Cadmium J 15    
F82669 ULA0044 METALS3 Mercury J 15    
F82669 ULA0044 METALS3 Sodium J 15    
F82669 ULA0044 VOLATILES Benzene J 15    
F82669 ULA0044 VOLATILES Toluene J 15    
F83513 ULA3000 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3000 VOLATILES Acetone R 04A 05A   
F83513 ULA3001 VOLATILES Acetone R 04A 05A   
F83513 ULA3003 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3003 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3003 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3003 VOLATILES Acetone B 06D 04A 05A 01A
F83513 ULA3003 VOLATILES Benzene UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3003 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3003 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3003 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3003 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3003 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3003 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3003 VOLATILES Vinyl chloride UJ 01A    
F83513 ULA3003 VOLATILES Bromoform UJ 01A    
F83513 ULA3003 VOLATILES Chloroethane UJ 01A    
F83513 ULA3003 VOLATILES Chloroform UJ 01A    
F83513 ULA3003 VOLATILES Toluene UJ 01A    
F83513 ULA3003 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3003 VOLATILES Bromomethane UJ 01A    
F83513 ULA3003 VOLATILES Styrene UJ 01A    
F83513 ULA3003 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3003 VOLATILES Chlorobenzene UJ 01A    

KN13\PBOW\ULA\SCR\Final\APG\DV Tables_ULA.xlsx\5/7/20134:27 PM



Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 20 of 34)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F83513 ULA3003 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3003 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3003 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3003 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
F83513 ULA3003 VOLATILES Chloromethane UJ 01A    
F83513 ULA3003 VOLATILES Methylene chloride UJ 01A    
F83513 ULA3004 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3004 VOLATILES Acetone B 06D 04A 05A  
F83513 ULA3006 METALS3-W Nickel J 15    
F83513 ULA3006 METALS3-W Cobalt J 15    
F83513 ULA3006 METALS3-W Chromium J 15    
F83513 ULA3006 METALS3-W Arsenic J 15    
F83513 ULA3006 METALS3-W Arsenic J 15    
F83513 ULA3006 METALS3-W Lead J 15    
F83513 ULA3006 METALS3-W Vanadium J 15    
F83513 ULA3006 METALS3-W Iron J 15    
F83513 ULA3006 METALS3-W Zinc J 15    
F83513 ULA3006 METALS3-W Copper J 15    
F83513 ULA3006 METALS3-W Copper J 15    
F83513 ULA3006 METALS3-W Potassium J 15    
F83513 ULA3006 METALS3-W Potassium J 15    
F83513 ULA3006 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3006 VOLATILES Acetone R 04A 05A   
F83513 ULA3007 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3007 VOLATILES Dichloropropene, cis-1,3- UJ 08A    
F83513 ULA3007 VOLATILES Acetone B 06D 04A 05A 15
F83513 ULA3007 VOLATILES Dichloroethane, 1,2- UJ 08A    
F83513 ULA3007 VOLATILES Carbon disulfide UJ 08A    
F83513 ULA3007 VOLATILES Bromoform UJ 08A    
F83513 ULA3007 VOLATILES Dibromochloromethane UJ 08A    
F83513 ULA3007 VOLATILES Bromodichloromethane UJ 08A    
F83513 ULA3007 VOLATILES Dichloropropene, trans-1,3- UJ 08A    
F83513 ULA3008 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3008 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3008 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3008 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3008 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3008 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3008 VOLATILES Acetone B 06D 04A 05A 01A
F83513 ULA3008 VOLATILES Benzene UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3008 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3008 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3008 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3008 VOLATILES Vinyl chloride UJ 01A    
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F83513 ULA3008 VOLATILES Bromoform UJ 01A    
F83513 ULA3008 VOLATILES Chloroethane UJ 01A    
F83513 ULA3008 VOLATILES Chloroform UJ 01A    
F83513 ULA3008 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3008 VOLATILES Bromomethane UJ 01A    
F83513 ULA3008 VOLATILES Styrene UJ 01A    
F83513 ULA3008 VOLATILES Toluene UJ 01A    
F83513 ULA3008 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3008 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3008 VOLATILES Chlorobenzene UJ 01A    
F83513 ULA3008 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3008 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3008 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
F83513 ULA3008 VOLATILES Chloromethane UJ 01A    
F83513 ULA3008 VOLATILES Methylene chloride UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3009 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3009 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3009 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3009 VOLATILES Acetone UJ 01A    
F83513 ULA3009 VOLATILES Benzene UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3009 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3009 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3009 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3009 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3009 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3009 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3009 VOLATILES Vinyl chloride UJ 01A    
F83513 ULA3009 VOLATILES Bromoform UJ 01A    
F83513 ULA3009 VOLATILES Chloroethane UJ 01A    
F83513 ULA3009 VOLATILES Chloroform UJ 01A    
F83513 ULA3009 VOLATILES Toluene UJ 01A    
F83513 ULA3009 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3009 VOLATILES Bromomethane UJ 01A    
F83513 ULA3009 VOLATILES Styrene UJ 01A    
F83513 ULA3009 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3009 VOLATILES Chlorobenzene UJ 01A    
F83513 ULA3009 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3009 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3009 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3009 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
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Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F83513 ULA3009 VOLATILES Chloromethane UJ 01A    
F83513 ULA3009 VOLATILES Methylene chloride UJ 01A    
F83609 ULA3005 CYANIDE Cyanide, total UJ 08A    
F83609 ULA3005 METALS3-W Barium J 15    
F83609 ULA3005 METALS3-W Nickel J 15    
F83609 ULA3005 METALS3-W Aluminum J 13    
F83609 ULA3005 METALS3-W Barium J 15    
F83609 ULA3005 METALS3-W Cobalt J 15    
F83609 ULA3005 METALS3-W Silver UJ 12    
F83609 ULA3005 METALS3-W Vanadium J 15    
F83609 ULA3005 METALS3-W Magnesium J 13    
F83609 ULA3005 METALS3-W Silver UJ 12    
F83609 ULA3005 METALS3-W Zinc J 13    
F83609 ULA3005 METALS3-W Calcium J 13    
F83609 ULA3005 METALS3-W Iron J 13    
F83609 ULA3005 METALS3-W Mercury J 15    
F83609 ULA3005 METALS3-W Zinc J 15    
F83609 ULA3005 METALS3-W Manganese J 13    
F83609 ULA3005 METALS3-W Selenium J 15    
F83609 ULA3005 METALS3-W Potassium J 15    
F83609 ULA3005 METALS3-W Potassium J 15    
F83609 ULA3005 METALS3-W Selenium J 15    
F83609 ULA3005 SEMIVOLATILES Benzo(ghi)perylene UJ 05B    
F83609 ULA3005 SULFATE Sulfate J 08A    
F83609 ULA3005 TURB 180.1 Turbidity J 02B    
F83609 ULA3005 VOLATILES Dichloropropene, cis-1,3- UJ 05B    
F83609 ULA3005 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3010 CHLORIDE Chloride J 08A    
F88539 ULA3010 METALS3-W Aluminum J 15    
F88539 ULA3010 METALS3-W Barium J 15    
F88539 ULA3010 METALS3-W Barium J 15    
F88539 ULA3010 METALS3-W Chromium J 15    
F88539 ULA3010 METALS3-W Iron J 15    
F88539 ULA3010 METALS3-W Copper J 15    
F88539 ULA3010 METALS3-W Copper J 15    
F88539 ULA3010 METALS3-W Potassium J 15    
F88539 ULA3010 METALS3-W Selenium J 17 15   
F88539 ULA3010 METALS3-W Potassium J 15    
F88539 ULA3010 METALS3-W Selenium J 15    
F88539 ULA3010 NO2/NO3 Nitrate-Nitrite UJ 08A    
F88539 ULA3010 SULFATE Sulfate J 08A    
F88539 ULA3010 TURB 180.1 Turbidity J 17    
F88539 ULA3010 VOLATILES Acetone UJ 05B    
F88539 ULA3010 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3010 VOLATILES Hexanone, 2- UJ 05B    
F88539 ULA3010 VOLATILES Methylene chloride UJ 05B    
F88539 ULA3011 CHLORIDE Chloride J 08A    
F88539 ULA3011 METALS3-W Aluminum J 15    
F88539 ULA3011 METALS3-W Barium J 15    
F88539 ULA3011 METALS3-W Barium J 15    
F88539 ULA3011 METALS3-W Iron J 15    
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Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F88539 ULA3011 METALS3-W Copper J 15    
F88539 ULA3011 METALS3-W Potassium J 15    
F88539 ULA3011 METALS3-W Selenium J 15    
F88539 ULA3011 METALS3-W Potassium J 15    
F88539 ULA3011 METALS3-W Selenium J 17 15   
F88539 ULA3011 NO2/NO3 Nitrate-Nitrite UJ 08A    
F88539 ULA3011 SEMIVOLATILES3 Di-n-butyl phthalate J 15    
F88539 ULA3011 SULFATE Sulfate J 08A    
F88539 ULA3011 TSS Total suspended solids J 15    
F88539 ULA3011 TURB 180.1 Turbidity J 17    
F88539 ULA3011 VOLATILES Acetone UJ 05B    
F88539 ULA3011 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3011 VOLATILES Hexanone, 2- UJ 05B    
F88539 ULA3011 VOLATILES Methylene chloride UJ 05B    
F88657 ULA3013 METALS3-W Antimony J 15    
F88657 ULA3013 METALS3-W Cobalt J 15    
F88657 ULA3013 METALS3-W Aluminum J 15    
F88657 ULA3013 METALS3-W Cobalt J 15    
F88657 ULA3013 METALS3-W Arsenic J 15    
F88657 ULA3013 METALS3-W Arsenic J 15    
F88657 ULA3013 METALS3-W Mercury J 15    
F88657 ULA3013 METALS3-W Potassium J 15    
F88657 ULA3013 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Barium J 15    
F88657 ULA3014 METALS3-W Aluminum J 15    
F88657 ULA3014 METALS3-W Barium J 15    
F88657 ULA3014 METALS3-W Iron J 15    
F88657 ULA3014 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Selenium J 15    
F88657 ULA3014 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Selenium J 15    
F88657 ULA3014 TSS Total suspended solids J 15    
F92572 ULA3019 METALS3-W Antimony J 15    
F92572 ULA3019 METALS3-W Aluminum J 15    
F92572 ULA3019 METALS3-W Barium J 15    
F92572 ULA3019 METALS3-W Iron J 15    
F92572 ULA3019 METALS3-W Zinc J 15    
F92572 ULA3019 METALS3-W Potassium J 15    
F92572 ULA3019 TURB 180.1 Turbidity J 02A    
F92572 ULA3019 VOLATILES Acetone R 04A 05A 05B  
F92649 ULA3015 ALKALINITY Alkalinity J 08A    
F92649 ULA3015 METALS3-W Aluminum J 15 17   
F92649 ULA3015 METALS3-W Barium J 15    
F92649 ULA3015 METALS3-W Nickel J 15    
F92649 ULA3015 METALS3-W Barium J 15    
F92649 ULA3015 METALS3-W Lead J 15    
F92649 ULA3015 METALS3-W Zinc J 15    
F92649 ULA3015 METALS3-W Zinc J 15    
F92649 ULA3015 METALS3-W Potassium J 15    
F92649 ULA3015 METALS3-W Potassium J 15    
F92649 ULA3015 TSS Total suspended solids J 15 17   
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Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F92649 ULA3015 VOLATILES Acetone R 04A 05B   
F92649 ULA3016 METALS3-W Barium J 15    
F92649 ULA3016 METALS3-W Aluminum J 15 17   
F92649 ULA3016 METALS3-W Barium J 15    
F92649 ULA3016 METALS3-W Lead J 15    
F92649 ULA3016 METALS3-W Zinc J 15    
F92649 ULA3016 METALS3-W Potassium J 15    
F92649 ULA3016 METALS3-W Potassium J 15    
F92649 ULA3016 TSS Total suspended solids J 15 17   
F92649 ULA3016 VOLATILES Acetone R 04A 05A   
F92649 ULA3018 METALS3-W Cobalt J 15    
F92649 ULA3018 METALS3-W Aluminum J 15    
F92649 ULA3018 METALS3-W Cobalt J 15    
F92649 ULA3018 METALS3-W Arsenic J 15    
F92649 ULA3018 METALS3-W Arsenic J 15    
F92649 ULA3018 METALS3-W Zinc J 15    
F92649 ULA3018 METALS3-W Potassium J 15    
F92649 ULA3018 METALS3-W Potassium J 15    
F92649 ULA3018 NO2/NO3 Nitrate-Nitrite UJ 08A    
F92649 ULA3018 SULFATE Sulfate J 08A    
F92649 ULA3018 TSS Total suspended solids J 08B    

240-1269-1 ULA3002 VOLATILES Butanone, 2- R 04A 05A   

240-1269-1 ULA3002 VOLATILES Chloroethane UJ 05B    

240-1269-1 ULA3002 VOLATILES Trichlorofluoromethane UJ 05B    

240-1269-1 ULA3002 VOLATILES Bromomethane R 05A 05B   

240-1269-1 ULA3002 VOLATILES Dibromo-3-chloropropane, 1,2- R 04A 05A   

240-1269-1 ULA3002 VOLATILES Methyl-2-pentanone, 4- UJ 05B    

240-1269-1 ULA3002 VOLATILES Methylene chloride UJ 05B    
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Qualifier Definition

Laboratory

 B (metals) The analyte was detected; the concentration is below the reporting limit.
B (organics) Indicates analyte is found in associated method blank.
J (metals) The compound was detected in the blank.

J (organics) The compound was positively identified; the reported value is below the reporting limit.
U Not detected.  The compound was analyzed for, but not detected above the associated reporting 

limit.
E Indicates that the result is above the maximum calibration range.
N Indicates presumptive evidence of a compound.

P
RPD > 40% between the primary and confirmation column results for dual column 
chromatographic method (e.g. GC and HPLC methods).

* Exceeds QC limit.
Q1 The %D or %Drift for the associated CCV is outside the method QC limit.
ME Marginal Exceedence of the 3-sigma QC limits.
ME* Exceedence of the 4-sigma QC limits.

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 
UJ The analyte is not detected; the result is an estimated value.
QJ The instrument response is less than 20% that of the low standard. 
R Analyte is rejected.
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Water - LCS Water - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Acetone 59 - 134 59 - 134 14 N/A N/A N/A
Acrolein N/A N/A N/A N/A N/A N/A
Acrylonitrile N/A N/A N/A N/A N/A N/A
Benzene 83 - 124 83 - 124 11 78 - 118 78 - 118 N/A
Bromobenzene N/A N/A N/A N/A N/A N/A
Bromochloromethane N/A N/A N/A N/A N/A N/A
Bromodichloromethane 76 - 116 76 - 116 10 N/A N/A N/A
Bromomethane N/A N/A N/A N/A N/A N/A
Bromoform 68 - 128 68 - 128 11 N/A N/A N/A
2-Butanone N/A N/A N/A N/A N/A N/A
Chlorobenzene 87 - 115 87 - 115 9 76 - 117 76 - 117 N/A
Chloroethane 54 - 166 54 - 166 20 N/A N/A N/A
Chloromethane N/A N/A N/A N/A N/A N/A
Chloroform 85 - 123 85 - 123 10 N/A N/A N/A
2-Chlorotoluene N/A N/A N/A N/A N/A N/A
4-Chlorotoluene N/A N/A N/A N/A N/A N/A
Carbon disulfide 67 - 147 67 - 147 12 N/A N/A N/A
Carbon tetrachloride 74 - 139 74 - 139 13 N/A N/A N/A
1,2-Dibromoethane N/A N/A N/A N/A N/A N/A
1,1-Dichloroethane 82 - 127 82 - 127 10 N/A N/A N/A
1,1-Dichloroethylene 75 - 133 75 - 133 13 62 - 130 62 - 130 N/A
1,1-Dichloropropene N/A N/A N/A N/A N/A N/A
1,2-Dichloroethane 76 - 122 76 - 122 11 N/A N/A N/A
1,2-Dichloropropane 81 - 120 81 - 120 11 N/A N/A N/A
1,2-Dichlorobenzene N/A N/A N/A N/A N/A N/A
1,3-Dichlorobenzene N/A N/A N/A N/A N/A N/A
1,4-Dichlorobenzene N/A N/A N/A N/A N/A N/A
1,3-Dichloropropane N/A N/A N/A N/A N/A N/A
2,2-Dichloropropane N/A N/A N/A N/A N/A N/A
Dibromochloromethane 74 - 116 74 - 116 11 N/A N/A N/A
Dibromomethane N/A N/A N/A N/A N/A N/A
Dichlorodifluoromethane N/A N/A N/A N/A N/A N/A
1,2-Dibromo-3-chloropropane N/A N/A N/A N/A N/A N/A
cis-1,2-Dichloroethylene 81 - 114 81 - 114 10 N/A N/A N/A
cis-1,3-Dichloropropene 83 - 119 83 - 119 10 N/A N/A N/A
trans-1,2-Dichloroethylene 82 - 126 82 - 126 10 N/A N/A N/A
trans-1,3-Dichloropropene 87 - 123 87 - 123 10 N/A N/A N/A
Ethylbenzene 87 - 118 87 - 118 10 N/A N/A N/A
Hexachlorobutadiene N/A N/A N/A N/A N/A N/A
2-Hexanone 58 - 125 58 - 125 14 N/A N/A N/A
Isopropylbenzene N/A N/A N/A N/A N/A N/A
4-Isopropyltoluene N/A N/A N/A N/A N/A N/A
4-Methyl-2-pentanone 62 - 125 62 - 125 13 N/A N/A N/A
Methyl bromide 55 - 151 55 - 151 21 N/A N/A N/A
Methyl chloride 55 - 173 55 - 173 22 N/A N/A N/A
Methylene chloride 69 - 125 69 - 125 11 N/A N/A N/A
Methyl ethyl ketone 61 - 127 61 - 127 13 N/A N/A N/A
Methyl tert-Butyl Ether N/A N/A N/A N/A N/A N/A
n-Butylbenzene N/A N/A N/A N/A N/A N/A
Naphthalene N/A N/A N/A N/A N/A N/A

Volatile Organic Compounds, SW846 8260B

Spiked Compound

Accutest Test America Laboratories, Inc.
Water - MS/MSD Water - MS/MSD
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Water - LCS Water - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America Laboratories, Inc.
Water - MS/MSD Water - MS/MSD

n- Propylbenzene N/A N/A N/A N/A N/A N/A
sec-Butylbenzene N/A N/A N/A N/A N/A N/A
Styrene 78 - 118 78 - 118 11 N/A N/A N/A
1,1,1-Trichloroethane 79 - 133 79 - 133 11 N/A N/A N/A
1,1.1,2-Tetrachloroethane N/A N/A N/A N/A N/A N/A
1,1,2,2-Tetrachloroethane 71 - 120 71 - 120 11 N/A N/A N/A
1,1,2-Trichloroethane 80 - 114 80 - 114 11 N/A N/A N/A
1,2,3-Trichlorobenzene N/A N/A N/A N/A N/A N/A
1,2,3-Trichloropropane N/A N/A N/A N/A N/A N/A
1,3,5-Trimethylbenzene N/A N/A N/A N/A N/A N/A
1,2,4-Trichlorobenzene N/A N/A N/A N/A N/A N/A
1,2,4-Trimethylbenzene N/A N/A N/A N/A N/A N/A
Tetrachloroethylene 80 - 131 80 - 131 12 N/A N/A N/A
tert-Butylbenzene N/A N/A N/A N/A N/A N/A
Toluene 86 - 116 86 - 116 10 70 - 119 70 - 119 N/A
Trichloroethylene 85 - 124 85 - 124 10 62 - 130 62 - 130 N/A
Trichlorofluoromethane N/A N/A N/A N/A N/A N/A
Vinyl chloride 57 - 153 57 - 153 22 N/A N/A N/A
Vinyl acetate N/A N/A N/A N/A N/A N/A
m-Xylene/p-Xylene N/A N/A N/A N/A N/A N/A
o-Xylene N/A N/A N/A N/A N/A N/A
Xylene (total) 86 - 120 86 - 120 10 N/A N/A N/A
Dibromofluoromethane 87 - 116 87 - 116 N/A 85-115 85-115 N/A
1,2-Dichloroethane-D4 76 - 127 76 - 127 N/A 70-120 70-120 N/A
Toluene-D8 86 - 112 86 - 112 N/A 85-120 85-120 N/A
4-Bromofluorobenzene 84 - 120 84 - 120 N/A 75-120 75-120 N/A

Benzoic Acid 10 - 50 10 - 50 40 N/A N/A N/A
2-Chlorophenol 44 - 103 44 - 103 29 27 - 110 27 - 110 30
4-Chloro-3-methyl phenol 53 - 105 53 - 105 24 39 - 110 39 - 110 30
2,4-Dichlorophenol 53 - 108 53 - 108 26 N/A N/A N/A
2,4-Dimethylphenol 37 - 91 37 - 91 28 N/A N/A N/A
2,4-Dinitrophenol 37 - 111 37 - 111 30 N/A N/A N/A
4,6-Dinitro-o-cresol 62 - 115 62 - 115 26 N/A N/A N/A
2-Methylphenol 35 - 91 35 - 91 30 N/A N/A N/A
4-Methylphenol N/A N/A N/A N/A N/A N/A
3&4-Methylphenol 32 - 85 32 - 85 29 N/A N/A N/A
2-Nitrophenol 49 - 111 49 - 111 30 N/A N/A N/A
4-Nitrophenol 13 - 55 13 - 55 31 12 - 130 12 - 130 30
Pentachlorophenol 57 118 57 118 26 26 - 110 26 - 110 30
Phenol 13 - 54 13 - 54 34 14 - 112 14 - 112 30
2,4,5-Trichlorophenol 59 - 106 59 - 106 23 N/A N/A N/A
2,4,6-Trichlorophenol 58 - 107 58 - 107 24 N/A N/A N/A
Acenaphthene 58 - 106 58 - 106 21 40 - 110 40 - 110 30
Acenaphthylene 58 - 105 58 - 105 21 N/A N/A N/A
Anthracene 65 - 108 65 - 108 19 N/A N/A N/A
Benzo(a)anthracene 63 - 111 63 - 111 19 N/A N/A N/A
Benzo(a)pyrene 62 - 106 62 - 106 20 N/A N/A N/A
Benzo(b)fluoranthene 63 - 109 63 - 109 20 N/A N/A N/A
Benzo(g,h,i)perylene 61 - 111 61 - 111 21 N/A N/A N/A
Benzo(k)fluoranthene 64 - 111 64 - 111 20 N/A N/A N/A

Semivolatile Organic Compounds, SW‐846 8270C
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Water - LCS Water - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America Laboratories, Inc.
Water - MS/MSD Water - MS/MSD

4-Bromophenol phenyl ether 64 - 107 64 - 107 20 N/A N/A N/A
Butyl benzyl phthalate 59 - 114 59 - 114 20 N/A N/A N/A
Benzyl Alcohol 34 - 98 34 - 98 27 N/A N/A N/A
2-Chloronaphthalene 54 - 105 54 - 105 24 N/A N/A N/A
4-Chloroaniline 53 - 103 53 - 103 22 N/A N/A N/A
Carbazole 66 - 109 66 - 109 20 N/A N/A N/A
Chrysene 64 - 111 64 - 111 19 N/A N/A N/A
bis(2-Chloroethyoxy)methane 48 - 101 48 - 101 28 N/A N/A N/A
bis(2-Chloroethyl)ether 51 - 108 51 - 108 27 N/A N/A N/A
bis(2-Chloroisopropyl)ether 43 - 106 43 - 106 27 N/A N/A N/A
4-Chlorophenyl pheny ether 61 - 107 61 - 107 20 N/A N/A N/A
1,2-Dichlorobenzene 41 - 102 41 - 102 28 N/A N/A N/A
1,3-Dichlorobenzene 38 - 100 38 - 100 28 N/A N/A N/A
1,4-Dichlorobenzene 40 - 100 40 - 100 28 19 - 110 19 - 110 30
2,4-Dinitrotoluene 60 - 109 60 - 109 20 52 - 123 52 - 123 30
2,6-Dinitrotoluene 58 - 104 58 - 104 21 N/A N/A N/A
3,3'-Dichlorobenzidine 57 - 105 57 - 105 25 N/A N/A N/A
Dibenzo(a,h)antracene 62 - 112 62 - 112 20 N/A N/A N/A
Dibenzofuran 61 - 108 61 - 108 20 N/A N/A N/A
Di-n-butyl phthalate 62 - 109 62 - 109 20 N/A N/A N/A
Di-n-octyl phthalate 60 - 120 60 - 120 24 N/A N/A N/A
Diethyl phthalate 62 - 109 62 - 109 19 N/A N/A N/A
Dimethyl phthalate 63 - 106 63 - 106 19 N/A N/A N/A
Diphenylamine N/A N/A N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate 59 - 116 59 - 116 21 N/A N/A N/A
Fluoranthene 65 - 114 65 - 114 21 N/A N/A N/A
Fluorene 61 - 106 61 - 106 19 N/A N/A N/A
Hexachlorobenzene 62 - 107 62 - 107 20 N/A N/A N/A
Hexachlorobutadiene 38 - 107 38 - 107 30 N/A N/A N/A
Hexachlorocyclopentadiene 19 - 84 19 - 84 35 N/A N/A N/A
Hexachloroethane 35 - 101 30 - 101 29 N/A N/A N/A
Indeno(1,2,3-cd)pyrene 61 - 113 61 - 113 20 N/A N/A N/A
Isophorone 56 - 111 56 - 111 26 N/A N/A N/A
2-Metlhyl-4,6-dinitrophenol N/A N/A N/A N/A N/A N/A
2-Methylnaphthalene 56 - 112 56 - 112 26 N/A N/A N/A
2-Nitroaniline 60 - 109 60 - 109 20 N/A N/A N/A
3-Nitroaniline 52 - 107 52 - 107 21 N/A N/A N/A
4-Nitroaniline 59 - 111 59 - 111 21 N/A N/A N/A
Naphthalene 50 - 104 50 - 104 28 N/A N/A N/A
Nitrobenzene 52 - 105 52 - 105 28 N/A N/A N/A
N-Nitroso-di-n-propylamine 51 - 104 51 - 104 28 37 - 121 37 - 121 30
N-Nitrosodimethylamine N/A N/A N/A N/A N/A N/A
N-Nitrosodiphenylamine 57 - 110 57 - 110 19 N/A N/A N/A
Phenanthrene 65 - 108 65 - 108 20 N/A N/A N/A
Pyrene 60 - 113 60 - 113 20 55 - 120 55 - 120 30
1,2,4-Trichlorobenzene 45 - 104 45 - 104 28 25 - 110 25 - 110 30
2-Fluorophenol 14 - 62 14 - 62 N/A 20-110 20-110 N/A
Phenol-d5 10 - 40 10 - 40 N/A 10-115 10-115 N/A
2,4,6-Tribromophenol 33 - 118 33 - 118 N/A 40-125 40-125 N/A
Nitrobenzene-d5 42 - 108 42 - 108 N/A 40-110 40-110 N/A
2-Fluorobiphenyl 40 - 106 40 - 106 N/A 50-110 50-110 N/A
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Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio
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Water - LCS Water - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America Laboratories, Inc.
Water - MS/MSD Water - MS/MSD

Terphenyl-d14 39 - 121 39 - 121 N/A 50-135 50-135 N/A

HMX 74 - 152 74 - 152 21 80 - 115 80 - 115 30
RDX 80 - 124 80 - 124 20 50 - 160 50 - 160 30
1,3-Dinitrobenzene 84 - 123 84 - 123 23 45 - 160 45 - 160 30
2,6-Dinitrotoluene 84 - 133 84 - 133 23 60 - 135 60 - 135 30
2,4-Dinitrotoluene 77 - 116 77 - 116 26 60 - 135 60 - 135 30
2-amino-4,6-Dinitrotoluene 78 - 117 78 - 117 28 55 - 155 55 - 155 30
4-amino-2,6-Dinitrotoluene 84 - 123 84 - 123 27 55 - 155 55 - 155 30
Nitrobenzene 76 - 128 76 - 128 28 50 - 140 50 - 140 30
o-Nitrotoluene 76 - 120 76 - 120 30 50 - 130 50 - 130 30
m-Nitrotoluene 74 - 124 74 - 124 32 45 - 135 45 - 135 30
p-Nitrotoluene 81 - 125 81 - 125 34 50 - 130 50 - 130 30
Tetryl 62 - 117 62 - 117 28 20 - 175 20 - 175 30
1,3,5-Trinitrobenzene 85 - 127 85 - 127 21 65 - 140 65 - 140 30
2,4,6-Trinitrotoluene 71 - 128 71 - 128 21 50 - 145 50 - 145 30
Nitroglycerin N/A N/A N/A 76 - 116 76 - 116 30
PETN N/A N/A N/A 69 - 117 69 - 117 30
3,4-Dinitrotoluene 70 - 136 70 - 136 N/A 79-111 79-111 N/A

Aroclor-1016 76 - 117 76 - 117 16 44 - 119 10 - 199 30
Aroclor-1260 65 - 117 65 - 117 23 41 - 118 10 - 199 30
Tetrachloro-m-xylene 38 - 127 38 - 127 N/A 27-130 27-130 N/A
Decachlorobiphenyl 25 - 137 25 - 137 N/A 10-127 10-127 N/A

Aluminum 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Antimony 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Arsenic 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Barium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Beryllium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Cadmium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Calcium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Chromium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Cobalt 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Copper 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Iron 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Lead 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Magnesium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Manganese 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Nickel 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Potassium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Selenium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Silver 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Sodium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Thallium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Vanadium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Zinc 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Mercury 80 - 120 80 - 120 20 80 - 120 75 - 125 20

Chloride 90 - 110 90 - 110 20 90 - 110 80 - 120 20
Hardness as CaCO3 N/A N/A N/A 88 - 110 87 - 114 20

Water Quality

Nitroaromatics and Nitroamines, SW‐846 8330

PCBs, SW-846 8082

Metals, SW‐846 6010B/6020A/7470A
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Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 30 of 34)

Water - LCS Water - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America Laboratories, Inc.
Water - MS/MSD Water - MS/MSD

Nitrate 90 - 110 90 - 110 20 90 - 110 34 - 125 20
Sulfate 90 - 110 90 - 110 20 90 - 110 80 - 120 20
Total Alkalinity 90 - 113 90 - 113 20 90 - 127 10 - 160 24
Total Cyanide 90 - 110 90 - 110 20 69 - 118 42 - 140 20
Total Dissolved Solids N/A N/A 5 88 - 110 N/A 20
Total Suspended Solids N/A N/A 5 73 - 113 N/A 20
Turbidity N/A N/A 8 75 - 125 N/A 20

LCS - Laboratory Control Sample
MS/MSD - Matrix Spike/Matrix Spike Duplicate
RPD - Relative Percent Difference
N/A - Not Applicable
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Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio
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Soil - LCS Soil - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Acetone 61 - 144 61 - 144 29 N/A N/A N/A
Acrolein N/A N/A N/A N/A N/A N/A
Acrylonitrile N/A N/A N/A N/A N/A N/A
Benzene 78 - 130 78 - 130 25 75 - 129 75 - 129 N/A
Bromobenzene N/A N/A N/A N/A N/A N/A
Bromochloromethane N/A N/A N/A N/A N/A N/A
Bromodichloromethane 73 - 122 73 - 122 25 N/A N/A N/A
Bromoform 70 - 139 70 - 139 26 N/A N/A N/A
Bromomethane N/A N/A N/A N/A N/A N/A
2-Butanone N/A N/A N/A N/A N/A N/A
Chlorobenzene 83 - 122 83 - 122 23 75 - 127 75 - 127 N/A
Chloroethane 61 - 153 61 - 153 31 N/A N/A N/A
Chloromethane N/A N/A N/A N/A N/A N/A
Chloroform 79 - 129 79 - 129 27 N/A N/A N/A
2-Chlorotoluene N/A N/A N/A N/A N/A N/A
4-Chlorotoluene N/A N/A N/A N/A N/A N/A
Carbon disulfide 61 - 142 61 - 142 27 N/A N/A N/A
Carbon tetrachloride 79 - 135 79 - 135 29 N/A N/A N/A
1,2-Dibromoethane N/A N/A N/A N/A N/A N/A
1,2-Dibromo-3-chloropropane N/A N/A N/A N/A N/A N/A
1,1-Dichloroethane 77 - 132 77 - 132 26 N/A N/A N/A
1,1-Dichloroethylene 66 - 132 66 - 132 27 55 - 142 55 - 142 N/A
1,2-Dichloroethane 78 - 129 78 - 129 24 N/A N/A N/A
1,2-Dichloropropane 74 - 127 74 - 127 27 N/A N/A N/A
1,3-Dichloropropane N/A N/A N/A N/A N/A N/A
2,2-Dichloropropane N/A N/A N/A N/A N/A N/A
1,1-Dichloropropene N/A N/A N/A N/A N/A N/A
1,2-Dichlorobenzene N/A N/A N/A N/A N/A N/A
1,3-Dichlorobenzene N/A N/A N/A N/A N/A N/A
1,4-Dichlorobenzene N/A N/A N/A N/A N/A N/A
Dibromochloromethane 78 - 117 78 - 117 27 N/A N/A N/A
Dibromomethane N/A N/A N/A N/A N/A N/A
Dichlorodifluoromethane N/A N/A N/A N/A N/A N/A
cis-1,2-Dichloroethylene 74 - 123 74 - 123 26 N/A N/A N/A
cis-1,3-Dichloropropene 79 - 130 79 - 130 23 N/A N/A N/A
trans-1,2-Dichloroethylene 77 - 129 77 - 129 27 N/A N/A N/A
trans-1,3-Dichloropropene 87 - 131 87 - 131 27 N/A N/A N/A
Ethylbenzene 82 - 124 82 - 124 25 N/A N/A N/A
2-Hexanone 67 - 130 67 - 130 29 N/A N/A N/A
Hexachlorobutadiene N/A N/A N/A N/A N/A N/A
Isopropylbenzene N/A N/A N/A N/A N/A N/A
4-Isopropyltoluene N/A N/A N/A N/A N/A N/A
4-Methyl-2-pentanone 69 - 125 69 - 125 24 N/A N/A N/A
Methyl bromide 60 - 146 60 - 146 31 N/A N/A N/A
Methyl chloride 58 - 163 58 - 163 26 N/A N/A N/A
Methylene chloride 62 - 140 62 - 140 25 N/A N/A N/A
Methyl ethyl ketone 66 - 134 66 - 134 23 N/A N/A N/A
Methyl tert-Butyl ether N/A N/A N/A N/A N/A N/A
Naphthalene N/A N/A N/A N/A N/A N/A
n-Butylbenzene N/A N/A N/A N/A N/A N/A
n-Propylbenzene N/A N/A N/A N/A N/A N/A

Volatile Organic Compounds, SW846 8260B

Spiked Compound

Accutest Test America
Soil - MS/MSD Soil - MS/MSD
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Attachment 1

Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio
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Soil - LCS Soil - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America
Soil - MS/MSD Soil - MS/MSD

Styrene 79 - 123 79 - 123 28 N/A N/A N/A
sec-Butylbenzene N/A N/A N/A N/A N/A N/A
1,1,1-Trichloroethane 80 - 133 80 - 133 27 N/A N/A N/A
1,2,3-Trichloropropane N/A N/A N/A N/A N/A N/A
1,1,1,2-Tetrachloroethane N/A N/A N/A N/A N/A N/A
1,1,2,2-Tetrachloroethane 70 - 128 70 - 128 30 N/A N/A N/A
1,1,2-Trichloroethane 76 - 118 76 - 118 28 N/A N/A N/A
1,3,5-Trimethylbenzene N/A N/A N/A N/A N/A N/A
1,2,3-Trichlorobenzene N/A N/A N/A N/A N/A N/A
1,2,4-Trichlorobenzene N/A N/A N/A N/A N/A N/A
1,2,4-Trimethylbenzene N/A N/A N/A N/A N/A N/A
tert-Butylbenzene N/A N/A N/A N/A N/A N/A
Tetrachloroethylene 79 - 132 79 - 132 27 N/A N/A N/A
Toluene 80 - 123 80 - 123 26 71 - 130 71 - 130 N/A
Trichloroethylene 78 - 132 78 - 132 28 70 - 131 70 - 131 N/A
Trichlorofluoromethane N/A N/A N/A N/A N/A N/A
Vinyl acetate N/A N/A N/A N/A N/A N/A
Vinyl chloride 60 - 145 60 - 145 29 N/A N/A N/A
m-Xylene/p-Xylene N/A N/A N/A N/A N/A N/A
o-Xylene N/A N/A N/A N/A N/A N/A
Xylene (total) 83 - 127 83 - 127 24 N/A N/A N/A
Dibromofluoromethane 80 - 121 80 - 121 N/A 68-110 68-110 N/A
Toluene-D8 71 - 130 71 - 130 N/A 69-128 69-128 N/A
4-Bromofluorobenzene 59 - 148 59 - 148 N/A 64-130 64-130 N/A
1,2-Dichloroethane-D4 77 - 123 77 - 123 N/A 64-130 64-130 N/A

Benzoic Acid 44 - 116 44 - 116 36 N/A N/A N/A
2-Chlorophenol 54 - 97 54 - 97 31 32 - 110 32 - 110 30
4-Chloro-3-methyl phenol 59 - 102 59 - 102 27 32 - 117 32 - 117 30
2,4-Dichlorophenol 60 - 101 60 - 101 30 N/A N/A N/A
2,4-Dimethylphenol 49 - 89 49 - 89 31 N/A N/A N/A
2,4-Dinitrophenol 39 - 107 39 - 107 40 N/A N/A N/A
4,6-Dinitro-o-cresol 58 - 109 58 - 109 37 N/A N/A N/A
2-Methylphenol 53 - 94 53 - 94 29 N/A N/A N/A
3&4-Methylphenol 54 - 95 54 - 95 31 N/A N/A N/A
4-Methylphenol N/A N/A N/A N/A N/A N/A
2-Nitrophenol 55 - 96 55 - 96 30 N/A N/A N/A
4-Nitrophenol 56 - 106 56 - 106 29 10 - 125 10 - 125 30
Pentachlorophenol 50 - 115 50 - 115 33 10 - 182 10 - 182 30
Phenol 55 - 99 55 - 99 28 10 - 144 10 - 144 30
2,4,5-Trichlorophenol 60 - 101 60 - 101 28 N/A N/A N/A
2,4,6-Trichlorophenol 60 - 100 60 - 100 27 N/A N/A N/A
Acenaphthene 59 - 97 59 - 97 29 10 - 200 10 - 200 30
Acenaphthylene 58 - 98 58 - 98 30 N/A N/A N/A
Anthracene 61 - 104 61 - 104 29 N/A N/A N/A
Benzo(a)anthracene 60 - 106 60 - 106 31 N/A N/A N/A
Benzo(a)pyrene 59 - 102 59 - 102 32 N/A N/A N/A
Benzo(b)fluoranthene 60 - 107 60 - 107 31 N/A N/A N/A
Benzo(g,h,i)perylene 56 - 103 56 - 103 32 N/A N/A N/A
Benzo(k)fluoranthene 61 - 107 61 - 107 30 N/A N/A N/A
4-Bromophenol phenyl ether 60 - 104 60 - 104 26 N/A N/A N/A
Butyl benzyl phthalate 57 - 110 57 - 110 28 N/A N/A N/A

Semivolatile Organic Compounds, SW‐846 8270C
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Summary of Data Validation Reason Codes
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio
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Soil - LCS Soil - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America
Soil - MS/MSD Soil - MS/MSD

Benzyl Alcohol N/A N/A N/A N/A N/A N/A
Butyl Alcohol 51 - 102 51 - 102 34 N/A N/A N/A
2-Chloronaphthalene 57 - 95 57 - 95 28 N/A N/A N/A
4-Chloroaniline 19 - 85 19 - 85 34 N/A N/A N/A
Carbazole 60 - 106 60 - 106 30 N/A N/A N/A
Chrysene 60 - 107 60 - 107 31 N/A N/A N/A
bis(2-Chloroethyoxy)methane 51 - 89 51 - 89 30 N/A N/A N/A
bis(2-Chloroethyl)ether 50 - 96 50 - 96 33 N/A N/A N/A
bis(2-Chloroisopropyl)ether 44 - 94 44 - 94 32 N/A N/A N/A
4-Chlorophenyl phenyl ether 60 - 101 60 - 101 26 N/A N/A N/A
1,2-Dichlorobenzene 47 - 91 47 - 91 35 N/A N/A N/A
1,3-Dichlorobenzene 45 - 86 45 - 86 36 N/A N/A N/A
1,4-Dichlorobenzene 45 - 88 45 - 88 36 26 - 110 26 - 110 30
2,4-Dinitrotoluene 59 - 103 59 - 103 30 42 - 118 42 - 118 30
2,6-Dinitrotoluene 57 - 99 57 - 99 30 N/A N/A N/A
3,3'-Dichlorobenzidine 34 - 88 34 - 88 31 N/A N/A N/A
Dibenzo(a,h)antracene 57 - 105 57 - 105 29 N/A N/A N/A
Dibenzofuran 58 - 103 58 - 103 27 N/A N/A N/A
Di-n-butyl phthalate 59 - 105 59 - 105 27 N/A N/A N/A
Di-n-octyl phthalate 59 - 117 59 - 117 28 N/A N/A N/A
Diethyl phthalate 59 - 106 59 - 106 27 N/A N/A N/A
Dimethyl phthalate 60 - 100 60 - 100 26 N/A N/A N/A
bis(2-Ethylhexyl)phthalate 57 - 111 57 - 111 29 N/A N/A N/A
Fluoranthene 60 - 110 60 - 110 32 N/A N/A N/A
Fluorene 60 - 99 60 - 99 30 N/A N/A N/A
Hexachlorobenzene 58 - 103 58 - 103 27 N/A N/A N/A
Hexachlorobutadiene 49 - 95 49 - 95 33 N/A N/A N/A
Hexachlorocyclopentadiene 36 - 94 36 - 94 41 N/A N/A N/A
Hexachloroethane 44 - 89 44 - 89 38 N/A N/A N/A
Indeno(1,2,3-cd)pyrene 57 - 104 57 - 104 33 N/A N/A N/A
Isophorone 58 - 97 58 - 97 30 N/A N/A N/A
2-Methylnaphthalene 57 - 103 57 - 103 32 N/A N/A N/A
2-Nitroaniline 53 - 106 53 - 106 29 N/A N/A N/A
3-Nitroaniline 29 - 85 29 - 85 31 N/A N/A N/A
4-Nitroaniline 49 - 104 49 - 104 31 N/A N/A N/A
Naphthalene 54 - 93 54 - 93 32 N/A N/A N/A
Nitrobenzene 53 - 92 53 - 92 32 N/A N/A N/A
N-Nitroso-di-n-propylamine 49 - 94 49 - 94 28 30 - 121 30 - 121 30
N-Nitrosodimethylamine N/A N/A N/A N/A N/A N/A
N-Nitrosodiphenylamine 53 - 107 53 - 107 28 N/A N/A N/A
Phenanthrene 61 - 103 61 - 103 32 N/A N/A N/A
Pyrene 58 - 109 58 - 109 33 10 - 200 10 - 200 30
Diphenylamine N/A N/A N/A N/A N/A N/A
1,2,4-Trichlorobenzene 52 - 93 52 - 93 32 33 - 110 33 - 110 30
2-Fluorophenol 40 - 102 40 - 102 N/A 35-105 35-105 N/A
Phenol-d5 41 - 100 41 - 100 N/A 40-100 40-100 N/A
2,4,6-Tribromophenol 42 - 108 42 - 108 N/A 35-125 35-125 N/A
Nitrobenzene-d5 40 - 105 40 - 105 N/A 35-100 35-100 N/A
2-Fluorobiphenyl 43 - 107 43 - 107 N/A 45-105 45-105 N/A
Terphenyl-d14 45 - 119 45 - 119 N/A 30-125 30-125 N/A
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Summary of Data Validation Reason Codes
Unloading Area SCR
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Soil - LCS Soil - LCS

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

% Recovery 
Range

% Recovery 
Range

Precision 
RPD (%)

Spiked Compound

Accutest Test America
Soil - MS/MSD Soil - MS/MSD

HMX 75 - 156 75 - 156 27 75 - 125 75 - 125 N/A
RDX 77 - 131 77 - 131 28 70 - 135 70 - 135 N/A
1,3-Dinitrobenzene 82 - 134 82 - 134 20 80 - 125 80 - 125 N/A
2,6-Dinitrotoluene 86 - 142 86 - 142 17 80 - 120 80 - 120 N/A
2,4-Dinitrotoluene 74 - 129 74 - 129 18 80 - 125 80 - 125 N/A
2-amino-4,6-Dinitrotoluene 83 - 123 83 - 123 22 80 - 125 80 - 125 N/A
4-amino-2,6-Dinitrotoluene 85 - 137 85 - 137 18 80 - 125 80 - 125 N/A
Nitrobenzene 82 - 138 82 - 138 19 75 - 125 75 - 125 N/A
o-Nitrotoluene 85 - 129 85 - 129 21 75 - 120 75 - 120 N/A
m-Nitrotoluene 85 - 136 85 - 136 22 80 - 125 80 - 125 N/A
p-Nitrotoluene 86 - 133 86 - 133 19 75 - 125 75 - 125 N/A
Tetryl 53 - 124 53 - 124 22 10 - 150 10 - 150 N/A
1,3,5-Trinitrobenzene 81 - 138 81 - 138 24 75 - 125 75 - 125 N/A
2,4,6-Trinitrotoluene 70 - 137 70 - 137 29 55 - 140 55 - 140 N/A
3,4-Dinitrotoluene 72 - 145 72 - 145 N/A 78-108 78-108 N/A

Aroclor-1016 69 - 117 69 - 117 26 10 - 199 10 - 199 30
Aroclor-1260 71 - 121 71 - 121 30 10 - 199 10 - 199 30
Tetrachloro-m-xylene 44 - 126 44 - 126 N/A 40-140 40-140 N/A
Decachlorobiphenyl 39 - 157 39 - 157 N/A 60-125 60-125 N/A

Aluminum 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Antimony 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Arsenic 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Barium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Beryllium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Cadmium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Calcium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Chromium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Cobalt 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Copper 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Iron 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Lead 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Magnesium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Manganese 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Nickel 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Potassium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Selenium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Silver 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Sodium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Thallium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Vanadium 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Zinc 80 - 120 80 - 120 20 80 - 120 75 - 125 20
Mercury 80 - 120 80 - 120 20 80 - 120 75 - 125 20

TOC 25

LCS - Laboratory Control Sample
MS/MSD - Matrix Spike/Matrix Spike Duplicate
RPD - Relative Percent Difference
N/A - Not Applicable

Total Organic Carbon (TOC) SW-846 9060

Nitroaromatics and Nitroamines, SW‐846 8330

PCBs, SW-846 8082

Metals, SW‐846 6010B/7470A
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CHEMICAL ANALYTICAL DATA SUMMARY 



 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 35)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Amino-4,6-dinitrotoluene, 2- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Dinitrobenzene, 1,3- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Dinitrotoluene, 2,4- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Dinitrotoluene, 2,6- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
HMX mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Nitrobenzene mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Nitrotoluene, 2- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Nitrotoluene, 3- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Nitrotoluene, 4- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
RDX mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Tetryl mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Trinitrobenzene, 1,3,5- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
Trinitrotoluene, 2,4,6- mg/kg 0.16 U U 0.18 U U 0.19 U U 0.15 U U 0.17 U U 0.18 U U 0.17 U U 0.17 U U
GENERAL CHEMISTRY
% Solids Percent 80.1  81.6  79.6  79.6  81.1  81.8  83.4  82  
METALS
Aluminum mg/kg 6620  5530  4510  4580  J 4730  7080  4500  5600  
Antimony mg/kg 4.4 U U 2.1 U U 0.18 B J 1.1 U UJ 1 U U 2 U U 0.13 B J 4.1 U U
Arsenic mg/kg 4.3  6.5  7  2.8  2.5  5  3.4  3.6  
Barium mg/kg 18.2 B J 28.9  36  9.7 B J 14.8  51.1  30.8  35.2  
Beryllium mg/kg 0 32 B J 0 33 B J 0 27 0 22 B J 0 23 B J 0 38 B J 0 24 B J 0 32

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG

Beryllium mg/kg 0.32 B J 0.33 B J 0.27 0.22 B J 0.23 B J 0.38 B J 0.24 B J 0.32
Cadmium mg/kg 0.89 U U 0.15 B J 0.25  0.23 U U 0.2 U U 0.21 B J 0.17 B J 0.18 B J
Calcium mg/kg 1420  28000  58300  544  J 550  J 35200  48300  47100  
Chromium mg/kg 9.7  10.3  7.7  6.9  J 6.2  11.6  7.4  12.1  
Cobalt mg/kg 5.5 B J 5.1 B J 6.2  3.2  J 2.5  6.4  4.8  6.2  
Copper mg/kg 5.8  14.8  16.7  4.9  J 4.5  15  10.4  18.8  
Iron mg/kg 12400  12000  10800  7650  J 6630  13100  J 7710  J 10200  
Lead mg/kg 5.8  7.7  10.9  3.5  4.2  9.5  6.7  11.3  
Magnesium mg/kg 1050 B J 8350  18100  705  J 664  12900  14500  15700  
Manganese mg/kg 296  259  564  135  J 93.1  332  339  429  
Mercury mg/kg 0.038 B J 0.021 B J 0.1 U U 0.015 B J 0.013 B J 0.089 U U 0.1 U U 0.026 B J
Nickel mg/kg 9.4  13.6  15.5  5.4  J 5.1  16  11.7  16.7  
Potassium mg/kg 315 B J 736 B J 899  215 B J 202 B J 909 B J 667  1090  
Selenium mg/kg 4.4 U U 2.1 U U 0.38 B J 1.1 U UJ 1 U U 2 U U 1.1 U U 4.1 U U
Silver mg/kg 2.2 U U 1.1 U U 0.53 U U 0.57 U UJ 0.51 U U 1 U U 0.53 U U 0.51 U U
Sodium mg/kg 2200 U U 1100 U U 109 B J 570 U U 510 U U 1000 U U 83.9 B J 115 B J
Thallium mg/kg 0.44 U U 0.54 U U 0.41 B J 0.57 U U 0.51 U U 0.51 U U 0.14 B J 2 U U
Vanadium mg/kg 20.1  14.3  12.3  15.5  J 12.7  16  11.3  13.9  
Zinc mg/kg 22.2  32.8  34.6  13.8  J 16.1  36  24.7  45.1  
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG

PEST/PCB
Aroclor 1016 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1221 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1232 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1242 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1248 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1254 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1260 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
Aroclor 1268 mg/kg 0.021 U U 0.02 U U 0.021 U U 0.021 U U 0.021 U U 0.02 U U 0.02 U U 0.02 U U
SEMIVOLATILES
3-Methylphenol and 4-Methylph mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Acenaphthene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Acenaphthylene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Anthracene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzo(a)anthracene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzo(a)pyrene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzo(b)fluoranthene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzo(ghi)perylene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzo(k)fluoranthene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Benzoic acid mg/kg 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Benzyl alcohol mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Bis(2-chloroethoxy)methane mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Bis(2-chloroethyl)ether mg/kg 0 21 U U 0 2 U U 0 21 U U 0 21 U U 0 2 U U 0 2 U U 0 2 U U 0 2 U UBis(2-chloroethyl)ether mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Bis(2-chloroisopropyl)ether mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U UJ 0.2 U UJ 0.2 U UJ 0.2 U UJ 0.2 U U
Bis(2-ethylhexyl)phthalate mg/kg 0.41 U U 0.4 U U 0.42 U U 0.42 U UJ 0.41 U UJ 0.4 U UJ 0.4 U UJ 0.4 U U
Bromophenyl phenyl ether, 4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Butyl benzyl phthalate mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U UJ 0.2 U UJ 0.2 U UJ 0.2 U UJ 0.2 U U
Carbazole mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chloro-3-methylphenol, 4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chloroaniline, 4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chloronaphthalene, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chlorophenol, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chlorophenyl phenyl ether, 4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Chrysene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dibenz(a,h)anthracene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dibenzofuran mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dichlorobenzene, 1,2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dichlorobenzene, 1,3- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dichlorobenzene, 1,4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dichlorobenzidine, 3,3'- mg/kg 0.41 U U 0.4 U U 0.42 U U 0.42 U U 0.41 U U 0.4 U U 0.4 U U 0.4 U U
Dichlorophenol, 2,4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG

Diethyl phthalate mg/kg 0.41 U U 0.4 U U 0.42 U U 0.42 U U 0.41 U U 0.4 U U 0.4 U U 0.4 U U
Dimethyl phthalate mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dimethylphenol, 2,4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Di-n-butyl phthalate mg/kg 0.41 U U 0.4 U U 0.42 U U 0.42 U U 0.41 U U 0.4 U U 0.4 U U 0.4 U U
Dinitro-2-methylphenol, 4,6- mg/kg 0.41 U U 0.4 U U 0.42 U U 0.42 U U 0.41 U U 0.4 U U 0.4 U U 0.4 U U
Dinitrophenol, 2,4- mg/kg 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dinitrotoluene, 2,4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Dinitrotoluene, 2,6- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Di-n-octyl phthalate mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U UJ 0.2 U UJ 0.2 U UJ 0.2 U UJ 0.2 U U
Fluoranthene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Fluorene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Hexachlorobenzene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Hexachlorobutadiene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Hexachlorocyclopentadiene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Hexachloroethane mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Indeno(1,2,3-cd)pyrene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Isophorone mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Methylnaphthalene, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Methylphenol, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Naphthalene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitroaniline, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitroaniline, 3- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitroaniline, 4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U UNitroaniline, 4 mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitrobenzene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitrophenol, 2- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Nitrophenol, 4- mg/kg 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
n-Nitroso-di-n-propylamine mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
n-Nitrosodiphenylamine mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Pentachlorophenol mg/kg 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Phenanthrene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Phenol mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Pyrene mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Trichlorobenzene, 1,2,4- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Trichlorophenol, 2,4,5- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U
Trichlorophenol, 2,4,6- mg/kg 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.2 U U

KN12\PBOW\ULA\SCR\Draft\APH\PBOW_ULA_appendixH_f.xls\SOIL\1/14/20139:51 AM



 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 4 of 35)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG

VOLATILES
Acetone mg/kg 0.0393  J 0.039 U U 0.041 J J 0.0441 J J 0.035 U U 0.035 U U 0.06 U UJ 0.06 U UJ
Benzene mg/kg 0.0038 U U 0.0016 J J 0.0067 U UJ 0.0037 U U 0.0035 U U 0.002 J J 0.006 U UJ 0.006 U UJ
Bromodichloromethane mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Bromoform mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Bromomethane mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Butanone, 2- mg/kg 0.019 U UJ 0.019 U U 0.034 U UJ 0.018 U U 0.017 U U 0.017 U U 0.03 U UJ 0.03 U UJ
Carbon disulfide mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Carbon tetrachloride mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Chlorobenzene mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Chloroethane mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Chloroform mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Chloromethane mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dibromochloromethane mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloroethane, 1,1- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloroethane, 1,2- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloroethene, 1,1- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloroethene, cis-1,2- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloroethene, trans-1,2- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloropropane, 1,2- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloropropene, cis-1,3- mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Dichloropropene, trans-1,3- mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Ethylbenzene mg/kg 0 0038 U UJ 0 0039 U U 0 0067 U UJ 0 0037 U U 0 0035 U U 0 00081 J J 0 006 U UJ 0 006 U UJEthylbenzene mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.00081 J J 0.006 U UJ 0.006 U UJ
Hexanone, 2- mg/kg 0.019 U UJ 0.019 U UJ 0.034 U UJ 0.018 U U 0.017 U U 0.017 U U 0.03 U UJ 0.03 U UJ
Methyl-2-pentanone, 4- mg/kg 0.019 U UJ 0.019 U UJ 0.034 U UJ 0.018 U U 0.017 U U 0.017 U U 0.03 U UJ 0.03 U UJ
Methylene chloride mg/kg 0.0097  J 0.005 J J 0.203  J 0.0057 J J 0.007 U U 0.007 U U 0.0116 J J 0.0342  J
Styrene mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Tetrachloroethane, 1,1,2,2- mg/kg 0.0038 U UJ 0.0039 U UJ 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Tetrachloroethene mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Toluene mg/kg 0.0038 U U 0.0018 J J 0.0018 J J 0.0037 U U 0.0035 U U 0.0036  0.006 U UJ 0.0017 J J
Trichloroethane,  1,1,1- mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0026 J J 0.006 U UJ 0.006 U UJ
Trichloroethane, 1,1,2- mg/kg 0.0038 U UJ 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Trichloroethene mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Vinyl chloride mg/kg 0.0038 U U 0.0039 U U 0.0067 U UJ 0.0037 U U 0.0035 U U 0.0035 U U 0.006 U UJ 0.006 U UJ
Xylenes, total mg/kg 0.011 U UJ 0.012 U U 0.02 U UJ 0.011 U U 0.01 U U 0.01 U U 0.018 U UJ 0.018 U UJ
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- mg/kg
Amino-4,6-dinitrotoluene, 2- mg/kg
Dinitrobenzene, 1,3- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
HMX mg/kg
Nitrobenzene mg/kg
Nitrotoluene, 2- mg/kg
Nitrotoluene, 3- mg/kg
Nitrotoluene, 4- mg/kg
RDX mg/kg
Tetryl mg/kg
Trinitrobenzene, 1,3,5- mg/kg
Trinitrotoluene, 2,4,6- mg/kg
GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg

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

0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U
0.19 U U 0.17 U U 0.17 U U 0.17 U U 0.16 U U 0.14 U U 0.16 U U 0.18 U U

58.7  80.9  79.7  81.6  80.9  82.3  79.6  81.8  

6740  5380  8810  7430  10400  6530  6030  8360  
1.3 U U 1.1 U U 3.6 U U 3.7 U U 4.7 U U 2.4 U U 0.16 B J 5.2 U U
3.6  8.4  6.8  J 3.5  J 9.5  8.2  6.6  6.4  

20.2  28.7  66  40.5  46 B J 43  44.9  61.6  
0 29 B J 0 31 B J 0 46 B J 0 41 B J 0 57 B J 0 38 B J 0 33 0 47 B J

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG

Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

0.29 B J 0.31 B J 0.46 B J 0.41 B J 0.57 B J 0.38 B J 0.33 0.47 B J
0.26 U U 0.086 B J 0.73 U U 0.088 B J 0.94 U U 0.2 B J 0.22  1 U U
930  J 32800  49200  48800  2990  30000  49000  1990  
9.1  8.5  14  12.7  17.4  10.9  10  11  
3.7  3.9  13.2  J 7.3  J 7.8 B J 6.2  7.5  5.7 B J
5.9  13.4  20.9  21.8  19.1  16.6  17.2  10.1  

9670  14500  20700  19600  21000  15000  11600  15700  
8.4  9.2  11.8  11.9  10.7  8.6  11.4  12.5  

987  11600  15600  15500  2520  8390  19800  1610  
118  187  725  465  385  316  536  360  

0.032 B J 0.024 B J 0.026 B J 0.016 B J 0.03 B J 0.1 U U 0.014 B J 0.033 B J
7.4  11.2  32.4  J 17.7  J 23.3  17.3  17.7  11  

316 B J 694 B J 1410 B J 1300 B J 949 B J 917 B J 1150  627 B J
1.3 U U 1.1 U U 3.6 U U 1 B J 4.7 U U 2.4 U U 0.38 B J 5.2 U U

0.66 U U 0.57 U U 1.8 U U 0.46 U U 2.4 U U 1.2 U U 0.56 U U 2.6 U U
660 U U 1100 U U 1800 U U 1800 U U 2400 U U 1200 U U 116 B J 2600 U U

0.66 U U 0.57 U U 0.27 B J 1.8 U U 0.47 U U 0.6 U U 0.31 B J 0.52 U U
19.7  13.8  20.1  12.3  25.8  17.8  15.5  20.7  
21.5  30.9  51.3  54.4  52.7  38.7  36.2  34.1  
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

PEST/PCB
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
SEMIVOLATILES
3-Methylphenol and 4-Methylph mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Benzo(ghi)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Benzoic acid mg/kg
Benzyl alcohol mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(2-chloroethyl)ether mg/kg

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

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG

0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -
0.028 U U 0.021 U U 0.021 U U 0.02 U U 0.021 U U 0.02 U U 0.021 U U - - -

0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.0239 J J
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U

1.4 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0 28 U U 0 21 U U 0 21 U U 0 2 U U 0 2 U U 0 2 U U 0 21 U U 0 2 U UBis(2-chloroethyl)ether mg/kg

Bis(2-chloroisopropyl)ether mg/kg
Bis(2-ethylhexyl)phthalate mg/kg
Bromophenyl phenyl ether, 4- mg/kg
Butyl benzyl phthalate mg/kg
Carbazole mg/kg
Chloro-3-methylphenol, 4- mg/kg
Chloroaniline, 4- mg/kg
Chloronaphthalene, 2- mg/kg
Chlorophenol, 2- mg/kg
Chlorophenyl phenyl ether, 4- mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Dibenzofuran mg/kg
Dichlorobenzene, 1,2- mg/kg
Dichlorobenzene, 1,3- mg/kg
Dichlorobenzene, 1,4- mg/kg
Dichlorobenzidine, 3,3'- mg/kg
Dichlorophenol, 2,4- mg/kg

0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U UJ 0.21 U UJ 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U UJ
0.57 U UJ 0.41 U UJ 0.42 U U 0.4 U U 0.41 U U 0.4 U U 0.42 U U 0.4 U UJ
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U UJ 0.21 U UJ 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U UJ
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.0272 J J
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.57 U U 0.41 U U 0.42 U U 0.4 U U 0.41 U U 0.4 U U 0.42 U U 0.4 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Diethyl phthalate mg/kg
Dimethyl phthalate mg/kg
Dimethylphenol, 2,4- mg/kg
Di-n-butyl phthalate mg/kg
Dinitro-2-methylphenol, 4,6- mg/kg
Dinitrophenol, 2,4- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
Di-n-octyl phthalate mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Hexachlorobenzene mg/kg
Hexachlorobutadiene mg/kg
Hexachlorocyclopentadiene mg/kg
Hexachloroethane mg/kg
Indeno(1,2,3-cd)pyrene mg/kg
Isophorone mg/kg
Methylnaphthalene, 2- mg/kg
Methylphenol, 2- mg/kg
Naphthalene mg/kg
Nitroaniline, 2- mg/kg
Nitroaniline, 3- mg/kg
Nitroaniline, 4- mg/kg

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

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG

0.57 U U 0.41 U U 0.42 U U 0.4 U U 0.41 U U 0.4 U U 0.42 U U 0.4 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.57 U U 0.41 U U 0.42 U U 0.4 U U 0.41 U U 0.4 U U 0.42 U U 0.4 U U
0.57 U U 0.41 U U 0.42 U U 0.4 U U 0.41 U U 0.4 U U 0.42 U U 0.4 U U

1.4 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U UJ 0.21 U UJ 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U UJ

0.0412 J J 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.0296 J J
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U UNitroaniline, 4 mg/kg

Nitrobenzene mg/kg
Nitrophenol, 2- mg/kg
Nitrophenol, 4- mg/kg
n-Nitroso-di-n-propylamine mg/kg
n-Nitrosodiphenylamine mg/kg
Pentachlorophenol mg/kg
Phenanthrene mg/kg
Phenol mg/kg
Pyrene mg/kg
Trichlorobenzene, 1,2,4- mg/kg
Trichlorophenol, 2,4,5- mg/kg
Trichlorophenol, 2,4,6- mg/kg

0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U

1.4 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U

1.4 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U

0.0381 J J 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.0294 J J
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
0.28 U U 0.21 U U 0.21 U U 0.2 U U 0.2 U U 0.2 U U 0.21 U U 0.2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Bromodichloromethane mg/kg
Bromoform mg/kg
Bromomethane mg/kg
Butanone, 2- mg/kg
Carbon disulfide mg/kg
Carbon tetrachloride mg/kg
Chlorobenzene mg/kg
Chloroethane mg/kg
Chloroform mg/kg
Chloromethane mg/kg
Dibromochloromethane mg/kg
Dichloroethane, 1,1- mg/kg
Dichloroethane, 1,2- mg/kg
Dichloroethene, 1,1- mg/kg
Dichloroethene, cis-1,2- mg/kg
Dichloroethene, trans-1,2- mg/kg
Dichloropropane, 1,2- mg/kg
Dichloropropene, cis-1,3- mg/kg
Dichloropropene, trans-1,3- mg/kg
Ethylbenzene mg/kg

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

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG

0.251 J J 0.032 U U 0.06 U R 0.061 U UJ 0.0288 J J 0.034 U U 0.063 U UJ 0.0466 J J
0.0058 U U 0.0011 J J 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.001 J J 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0238 J J 0.016 U U 0.03 U UJ 0.031 U UJ 0.021 U U 0.017 U U 0.031 U UJ 0.006 J J
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U UJ
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U UJ 0.0034 U UJ 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0 0058 U U 0 0032 U U 0 006 U UJ 0 0061 U UJ 0 0043 U U 0 0034 U U 0 0063 U UJ 0 0042 U UEthylbenzene mg/kg

Hexanone, 2- mg/kg
Methyl-2-pentanone, 4- mg/kg
Methylene chloride mg/kg
Styrene mg/kg
Tetrachloroethane, 1,1,2,2- mg/kg
Tetrachloroethene mg/kg
Toluene mg/kg
Trichloroethane,  1,1,1- mg/kg
Trichloroethane, 1,1,2- mg/kg
Trichloroethene mg/kg
Vinyl chloride mg/kg
Xylenes, total mg/kg

0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.029 U U 0.016 U U 0.03 U UJ 0.031 U UJ 0.021 U U 0.017 U U 0.031 U UJ 0.021 U U

0.0067 J J 0.016 U U 0.03 U UJ 0.031 U UJ 0.021 U U 0.017 U U 0.031 U UJ 0.021 U U
0.0097 J J 0.0064 U U 0.0175 B B 0.0187  J 0.0088  0.0069 U U 0.135  J 0.0046 J J
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U UJ
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0017 J J 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0015 J J 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U
0.0058 U U 0.0032 U U 0.006 U UJ 0.0061 U UJ 0.0043 U U 0.0034 U U 0.0063 U UJ 0.0042 U U

0.017 U U 0.0096 U U 0.018 U UJ 0.018 U UJ 0.013 U U 0.01 U U 0.019 U UJ 0.013 U UJ
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Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- mg/kg
Amino-4,6-dinitrotoluene, 2- mg/kg
Dinitrobenzene, 1,3- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
HMX mg/kg
Nitrobenzene mg/kg
Nitrotoluene, 2- mg/kg
Nitrotoluene, 3- mg/kg
Nitrotoluene, 4- mg/kg
RDX mg/kg
Tetryl mg/kg
Trinitrobenzene, 1,3,5- mg/kg
Trinitrotoluene, 2,4,6- mg/kg
GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg

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

0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U
0.15 U U 0.18 U U 0.15 U U 0.16 U U 0.15 U U 0.17 U U 0.18 U U 0.15 U U

78  81.3  75.8  81.7  80  77.3  80  82.5  

12400  8180  10400  9330  6270  11900  3890  4090  
5.8 U U 0.44 B J 4.7 U U 5.6 U U 0.11 B J 6.3 U U 0.14 B J 0.18 B J
7.8  17.7  6.1  5.7  6.9  6.3  20.4  4  

124  91.5  82.5  54.6 B J 44  60.4 B J 41.6  36.2  
0 78 B J 0 51 B J 0 69 B J 0 49 B J 0 36 0 52 B J 0 26 B J 0 25

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

0.78 B J 0.51 B J 0.69 B J 0.49 B J 0.36 0.52 B J 0.26 B J 0.25
1.2 U U 0.48 B J 0.33 B J 1.1 U U 0.26  1.3 U U 0.22 B J 0.12 B J

6400  40400  2840  2990  50100  1840  49700  49900  
15.3  14.1  12.9  16  10.5  15.6  7.4  7.4  
10.5 B J 9.7  6.1 B J 5.9 B J 7.8  5.3 B J 8.1  3  
15.7  21.9  10.1  18.5  18  10.8  15.3  12.4  

22000  28000  15300  17700  14100  16800  13400  7670  
12.2  12.5  12.7  8.5  10.9  8.6  8.4  9.3  

2490  13600  1720  2780  15800  2120  14900  17400  
848  1680  525  146  443  109  587  256  

0.062 B J 0.018 B J 0.039 B  J 0.033 B J 0.02 B J 0.029 B J 0.013 B J 0.016 B J
18.8  30.2  12.6  19.2  19.8  16  15.1  9.9  
841 B J 1050 B J 596 B J 928 B J 1090  580 B J 614  730  
5.8 U U 4.2 U U 4.7 U U 5.6 U U 0.99 B J 6.3 U U 0.33 B J 0.22 B J
2.9 U U 0.53 U U 2.3 U U 2.8 U U 0.56 U U 3.1 U U 0.56 U U 0.46 U U

2900 U U 2100 U U 2300 U U 2800 U U 94.7 B J 3100 U U 81.3 B J 85.3 B J
0.58 U U 2.1 U U 0.58 U U 0.56 U U 0.56 U U 0.63 U U 0.33 B J 0.46 U U
29.1  14.7  22.7  20.4  16.1  23.6  13.6  13  

44  53.2  40.7  53.4  41.8  35.3  34.7  25.6  
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

PEST/PCB
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
SEMIVOLATILES
3-Methylphenol and 4-Methylph mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Benzo(ghi)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Benzoic acid mg/kg
Benzyl alcohol mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(2-chloroethyl)ether mg/kg

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

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U
- - - - - - 0.022 U U 0.02 U U 0.021 U U 0.022 U U 0.021 U U 0.02 U U

0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U

1.1 U U 1 U U 1.1 U U 1 U U 1 U U 1.1 U U 1 U U 1 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0 21 U U 0 2 U U 0 22 U U 0 2 U U 0 21 U U 0 21 U U 0 21 U U 0 2 U UBis(2-chloroethyl)ether mg/kg

Bis(2-chloroisopropyl)ether mg/kg
Bis(2-ethylhexyl)phthalate mg/kg
Bromophenyl phenyl ether, 4- mg/kg
Butyl benzyl phthalate mg/kg
Carbazole mg/kg
Chloro-3-methylphenol, 4- mg/kg
Chloroaniline, 4- mg/kg
Chloronaphthalene, 2- mg/kg
Chlorophenol, 2- mg/kg
Chlorophenyl phenyl ether, 4- mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Dibenzofuran mg/kg
Dichlorobenzene, 1,2- mg/kg
Dichlorobenzene, 1,3- mg/kg
Dichlorobenzene, 1,4- mg/kg
Dichlorobenzidine, 3,3'- mg/kg
Dichlorophenol, 2,4- mg/kg

0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U UJ 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.42 U UJ 0.41 U U 0.44 U U 0.4 U U 0.41 U U 0.42 U U 0.41 U U 0.4 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U UJ 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.42 U U 0.41 U U 0.44 U U 0.4 U U 0.41 U U 0.42 U U 0.41 U U 0.4 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Diethyl phthalate mg/kg
Dimethyl phthalate mg/kg
Dimethylphenol, 2,4- mg/kg
Di-n-butyl phthalate mg/kg
Dinitro-2-methylphenol, 4,6- mg/kg
Dinitrophenol, 2,4- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
Di-n-octyl phthalate mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Hexachlorobenzene mg/kg
Hexachlorobutadiene mg/kg
Hexachlorocyclopentadiene mg/kg
Hexachloroethane mg/kg
Indeno(1,2,3-cd)pyrene mg/kg
Isophorone mg/kg
Methylnaphthalene, 2- mg/kg
Methylphenol, 2- mg/kg
Naphthalene mg/kg
Nitroaniline, 2- mg/kg
Nitroaniline, 3- mg/kg
Nitroaniline, 4- mg/kg

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

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

0.42 U U 0.41 U U 0.44 U U 0.4 U U 0.41 U U 0.42 U U 0.41 U U 0.4 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.42 U U 0.41 U U 0.44 U U 0.4 U U 0.41 U U 0.42 U U 0.41 U U 0.4 U U
0.42 U U 0.41 U U 0.44 U U 0.4 U U 0.41 U U 0.42 U U 0.41 U U 0.4 U U

1.1 U U 1 U U 1.1 U U 1 U U 1 U U 1.1 U U 1 U U 1 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U UJ 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U UNitroaniline, 4 mg/kg

Nitrobenzene mg/kg
Nitrophenol, 2- mg/kg
Nitrophenol, 4- mg/kg
n-Nitroso-di-n-propylamine mg/kg
n-Nitrosodiphenylamine mg/kg
Pentachlorophenol mg/kg
Phenanthrene mg/kg
Phenol mg/kg
Pyrene mg/kg
Trichlorobenzene, 1,2,4- mg/kg
Trichlorophenol, 2,4,5- mg/kg
Trichlorophenol, 2,4,6- mg/kg

0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U

1.1 U U 1 U U 1.1 U U 1 U U 1 U U 1.1 U U 1 U U 1 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U

1.1 U U 1 U U 1.1 U U 1 U U 1 U U 1.1 U U 1 U U 1 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
0.21 U U 0.2 U U 0.22 U U 0.2 U U 0.21 U U 0.21 U U 0.21 U U 0.2 U U
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 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 12 of 35)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Bromodichloromethane mg/kg
Bromoform mg/kg
Bromomethane mg/kg
Butanone, 2- mg/kg
Carbon disulfide mg/kg
Carbon tetrachloride mg/kg
Chlorobenzene mg/kg
Chloroethane mg/kg
Chloroform mg/kg
Chloromethane mg/kg
Dibromochloromethane mg/kg
Dichloroethane, 1,1- mg/kg
Dichloroethane, 1,2- mg/kg
Dichloroethene, 1,1- mg/kg
Dichloroethene, cis-1,2- mg/kg
Dichloroethene, trans-1,2- mg/kg
Dichloropropane, 1,2- mg/kg
Dichloropropene, cis-1,3- mg/kg
Dichloropropene, trans-1,3- mg/kg
Ethylbenzene mg/kg

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

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

0.0439 J J 0.06 U UJ 0.0457  0.0207 J J 0.064 U UJ 0.021 J J 0.04 U U 0.0211 J J
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.0029 J J 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U

0.019 U U 0.03 U UJ 0.018 U U 0.019 U U 0.032 U UJ 0.023 U U 0.02 U U 0.0053 J J
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U UJ 0.0038 U UJ 0.0064 U UJ 0.0046 U U 0.004 U UJ 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0 0038 U U 0 006 U UJ 0 0037 U U 0 0038 U U 0 0064 U UJ 0 0046 U U 0 0013 J J 0 0034 U UEthylbenzene mg/kg

Hexanone, 2- mg/kg
Methyl-2-pentanone, 4- mg/kg
Methylene chloride mg/kg
Styrene mg/kg
Tetrachloroethane, 1,1,2,2- mg/kg
Tetrachloroethene mg/kg
Toluene mg/kg
Trichloroethane,  1,1,1- mg/kg
Trichloroethane, 1,1,2- mg/kg
Trichloroethene mg/kg
Vinyl chloride mg/kg
Xylenes, total mg/kg

0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.0013 J J 0.0034 U U
0.019 U U 0.03 U UJ 0.018 U U 0.019 U U 0.032 U UJ 0.023 U U 0.02 U U 0.017 U U
0.019 U U 0.03 U UJ 0.018 U U 0.019 U U 0.032 U UJ 0.023 U U 0.02 U U 0.017 U U

0.0076 U U 0.0147  J 0.0037 J J 0.0061 J J 0.0093 J J 0.0081 J J 0.0056 J J 0.0041 J J
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U UJ 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.0068  0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U
0.0038 U U 0.006 U UJ 0.0037 U U 0.0038 U U 0.0064 U UJ 0.0046 U U 0.004 U U 0.0034 U U

0.011 U U 0.018 U UJ 0.011 U U 0.012 U U 0.019 U UJ 0.014 U U 0.0037 J J 0.01 U U
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 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- mg/kg
Amino-4,6-dinitrotoluene, 2- mg/kg
Dinitrobenzene, 1,3- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
HMX mg/kg
Nitrobenzene mg/kg
Nitrotoluene, 2- mg/kg
Nitrotoluene, 3- mg/kg
Nitrotoluene, 4- mg/kg
RDX mg/kg
Tetryl mg/kg
Trinitrobenzene, 1,3,5- mg/kg
Trinitrotoluene, 2,4,6- mg/kg
GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg

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

0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U
0.16 U U 0.15 U U 0.16 U U 0.19 U U 0.18 U U 0.18 U U 0.17 U U 0.18 U U

82.1  83.1  78.8  81.7  81  81  93.9  82.8  

10200  7020  J 6360  10500  4020  5760  6310  10100  
2.3 U U 3.5 U UJ 1.2 U U 5.7 U U 0.21 B J 0.19 B J 1.9 U U 4.7 U U
7.8  3  J 7.9  4.4  14.7  9.2  3.2  8.1  

62.1  59.1  35.8  57.4  29.4  44.3  47.6  71.2  
0 53 B J 0 34 B J 0 35 0 59 B J 0 26 B J 0 33 0 35 B J 0 5 B J

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

0.53 B J 0.34 B J 0.35 0.59 B J 0.26 B J 0.33 0.35 B J 0.5 B J
0.46 U U 0.14 B J 0.25 U U 1.1 U U 0.27  0.21 B J 0.18 B J 0.95 U U

2290  80700  J 29900  2520  53400  49800  2310  3070  
14.3  11.5  J 10.5  14.2  6.6  9.9  8.4  16.4  

9.9  4  J 6.2  7 B J 5.3  7.7  3.3 B J 9 B J
18.1  12.2  J 16  8.6  14.4  16.9  9.4  16.9  

19900  12400  J 13800  13200  11400  12000  9230  22800  
11.4  8.5  J 11.2  10.4  9  10.9  9.1  9.2  

2450  15200  J 12700  2070  15600  17300  1300  3200  
434  329  J 206  168  692  523  148  478  

0.076 B J 0.035 B J 0.018 B J 0.04 B J 0.098 U U 0.01 B J 0.044 B J 0.02 B J
18.1  10.9  J 16.4  13.7  16.3  18.5  8.3  25.3  
701 B J 930 B J 1080  586 B J 604  1120  516 B J 1140 B J
2.3 U U 3.5 U U 0.39 B J 5.7 U U 1.2 U U 0.42 B J 0.54 B J 4.7 U U
1.1 U U 0.44 U UJ 0.62 U U 2.9 U U 0.58 U U 0.57 U U 0.94 U U 2.4 U U

1100 U U 1800 U U 96.4 B J 2900 U U 80.7 B J 125 B J 940 U U 2400 U U
0.57 U U 1.8 U U 0.62 U U 0.57 U U 0.43 B J 0.32 B J 0.47 U U 0.59 U U
24.3  10.5  J 15.6  22.9  12.2  14.7  13.3  24.3  
35.3  35.3  J 38.1  36.5  31.7  39.1  28.5  47.1  
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Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

PEST/PCB
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
SEMIVOLATILES
3-Methylphenol and 4-Methylph mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Benzo(ghi)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Benzoic acid mg/kg
Benzyl alcohol mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(2-chloroethyl)ether mg/kg

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

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U
- - - 0.02 U U - - - 0.02 U U 0.02 U U 0.02 U U 0.018 U U 0.02 U U

0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U

1 U U 1 U U 1.1 U U 1 U U 1 U U 1 U U 0.88 U U 1 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0 2 U U 0 2 U U 0 21 U U 0 2 U U 0 21 U U 0 21 U U 0 18 U U 0 2 U UBis(2-chloroethyl)ether mg/kg

Bis(2-chloroisopropyl)ether mg/kg
Bis(2-ethylhexyl)phthalate mg/kg
Bromophenyl phenyl ether, 4- mg/kg
Butyl benzyl phthalate mg/kg
Carbazole mg/kg
Chloro-3-methylphenol, 4- mg/kg
Chloroaniline, 4- mg/kg
Chloronaphthalene, 2- mg/kg
Chlorophenol, 2- mg/kg
Chlorophenyl phenyl ether, 4- mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Dibenzofuran mg/kg
Dichlorobenzene, 1,2- mg/kg
Dichlorobenzene, 1,3- mg/kg
Dichlorobenzene, 1,4- mg/kg
Dichlorobenzidine, 3,3'- mg/kg
Dichlorophenol, 2,4- mg/kg

0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U UJ 0.2 U UJ 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U UJ 0.2 U UJ
0.4 U UJ 0.4 U UJ 0.42 U U 0.4 U U 0.41 U U 0.41 U U 0.35 U UJ 0.4 U UJ
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U UJ 0.2 U UJ 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U UJ 0.2 U UJ
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.4 U U 0.4 U U 0.42 U U 0.4 U U 0.41 U U 0.41 U U 0.35 U U 0.4 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
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 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 15 of 35)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Diethyl phthalate mg/kg
Dimethyl phthalate mg/kg
Dimethylphenol, 2,4- mg/kg
Di-n-butyl phthalate mg/kg
Dinitro-2-methylphenol, 4,6- mg/kg
Dinitrophenol, 2,4- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
Di-n-octyl phthalate mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Hexachlorobenzene mg/kg
Hexachlorobutadiene mg/kg
Hexachlorocyclopentadiene mg/kg
Hexachloroethane mg/kg
Indeno(1,2,3-cd)pyrene mg/kg
Isophorone mg/kg
Methylnaphthalene, 2- mg/kg
Methylphenol, 2- mg/kg
Naphthalene mg/kg
Nitroaniline, 2- mg/kg
Nitroaniline, 3- mg/kg
Nitroaniline, 4- mg/kg

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

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

0.4 U U 0.4 U U 0.42 U U 0.4 U U 0.41 U U 0.41 U U 0.35 U U 0.4 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.4 U U 0.4 U U 0.42 U U 0.4 U U 0.41 U U 0.41 U U 0.35 U U 0.4 U U
0.4 U U 0.4 U U 0.42 U U 0.4 U U 0.41 U U 0.41 U U 0.35 U U 0.4 U U

1 U U 1 U U 1.1 U U 1 U U 1 U U 1 U U 0.88 U U 1 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U UJ 0.2 U UJ 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U UJ 0.2 U UJ
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U UNitroaniline, 4 mg/kg

Nitrobenzene mg/kg
Nitrophenol, 2- mg/kg
Nitrophenol, 4- mg/kg
n-Nitroso-di-n-propylamine mg/kg
n-Nitrosodiphenylamine mg/kg
Pentachlorophenol mg/kg
Phenanthrene mg/kg
Phenol mg/kg
Pyrene mg/kg
Trichlorobenzene, 1,2,4- mg/kg
Trichlorophenol, 2,4,5- mg/kg
Trichlorophenol, 2,4,6- mg/kg

0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U

1 U U 1 U U 1.1 U U 1 U U 1 U U 1 U U 0.88 U U 1 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U

1 U U 1 U U 1.1 U U 1 U U 1 U U 1 U U 0.88 U U 1 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
0.2 U U 0.2 U U 0.21 U U 0.2 U U 0.21 U U 0.21 U U 0.18 U U 0.2 U U
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 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 16 of 35)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Bromodichloromethane mg/kg
Bromoform mg/kg
Bromomethane mg/kg
Butanone, 2- mg/kg
Carbon disulfide mg/kg
Carbon tetrachloride mg/kg
Chlorobenzene mg/kg
Chloroethane mg/kg
Chloroform mg/kg
Chloromethane mg/kg
Dibromochloromethane mg/kg
Dichloroethane, 1,1- mg/kg
Dichloroethane, 1,2- mg/kg
Dichloroethene, 1,1- mg/kg
Dichloroethene, cis-1,2- mg/kg
Dichloroethene, trans-1,2- mg/kg
Dichloropropane, 1,2- mg/kg
Dichloropropene, cis-1,3- mg/kg
Dichloropropene, trans-1,3- mg/kg
Ethylbenzene mg/kg

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

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

0.0732 J J 0.057 U UJ 0.06 U UJ 0.0406  0.012 J J 2.5 U U 0.0773 J J 0.035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0069 J J 0.029 U UJ 0.03 U UJ 0.019 U U 0.015 U UJ 1.2 U U 0.0076 J J 0.017 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U UJ 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0 0034 U U 0 0057 U UJ 0 006 U UJ 0 0037 U U 0 0031 U UJ 0 25 U U 0 0029 U U 0 0035 U UEthylbenzene mg/kg

Hexanone, 2- mg/kg
Methyl-2-pentanone, 4- mg/kg
Methylene chloride mg/kg
Styrene mg/kg
Tetrachloroethane, 1,1,2,2- mg/kg
Tetrachloroethene mg/kg
Toluene mg/kg
Trichloroethane,  1,1,1- mg/kg
Trichloroethane, 1,1,2- mg/kg
Trichloroethene mg/kg
Vinyl chloride mg/kg
Xylenes, total mg/kg

0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.017 U U 0.029 U UJ 0.03 U UJ 0.019 U U 0.015 U UJ 1.2 U U 0.015 U U 0.017 U U
0.017 U U 0.029 U UJ 0.03 U UJ 0.019 U U 0.015 U UJ 1.2 U U 0.015 U U 0.017 U U

0.0067 U U 0.0113  J 0.0151  J 0.0036 J J 0.0062 U UJ 0.49 U U 0.0059 U U 0.0075  
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0019 J J 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U
0.0034 U U 0.0057 U UJ 0.006 U UJ 0.0037 U U 0.0031 U UJ 0.25 U U 0.0029 U U 0.0035 U U

0.01 U U 0.017 U UJ 0.018 U UJ 0.011 U U 0.0093 U UJ 0.74 U U 0.0088 U U 0.01 U U
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 Appendix H

Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- mg/kg
Amino-4,6-dinitrotoluene, 2- mg/kg
Dinitrobenzene, 1,3- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
HMX mg/kg
Nitrobenzene mg/kg
Nitrotoluene, 2- mg/kg
Nitrotoluene, 3- mg/kg
Nitrotoluene, 4- mg/kg
RDX mg/kg
Tetryl mg/kg
Trinitrobenzene, 1,3,5- mg/kg
Trinitrotoluene, 2,4,6- mg/kg
GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg

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

0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U
0.16 U U 0.15 U U 0.18 U U 0.16 U U 0.18 U U 0.15 U U 0.15 U U 0.18 U U

79.2  79.8  84.8  80.1  81.8  83.7  79.8  78.5  

10000  11900  9010  9810  6350  3760  8680  5530  
4.5 U U 5.7 U U 9.3 U U 5 U U 4.5 U U 1 U U 4.5 U U 4.4 U U

13.8  10.6  8.6  5.7  5.9  3  5.6  4.9  
94.3  74.4  67.3 B J 56.6  64.7  19.2  35 B J 49.2  
0 56 B J 0 62 B J 0 71 B J 0 56 B J 0 35 0 17 B J 0 42 B J 0 31

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg

0.56 B J 0.62 B J 0.71 B J 0.56 B J 0.35 0.17 B J 0.42 B J 0.31
0.41 B J 1.1 U U 0.95 B J 0.39 B J 0.19 B J 0.18 B J 0.9 U U 0.14 B J

3160  3350  1280 B J 20400  51500  427  J 619 B J 49600  
17.4  19.9  15.1  16.4  13.5  4.7  14.4  11.8  

16  13.5 B J 17.8 B J 12 B J 6.8  1.5 B J 5.2 B J 7  
26.9  25.9  12.4  17.6  20.6  38.4  58.4  18.9  

28600  26000  22600  20300  13400  5540  18500  11700  
15.9  14.5  7.9  10.1  12  7.4  69  10.5  

3470  4140  1620 B J 9100  14400  480  1240  11100  
870  530  157  547  436  43.1  130  584  

0.03 B J 0.026 B J 0.012 B J 0.014 B J 0.015 B J 0.016 B J 0.028 B J 0.017 B J
34.5  32.4  32.6  28  18.6  9.7  14.7  15.6  

1080 B J 1370 B J 516 B J 1010 B J 1240  235 B J 423 B J 999  
4.5 U U 5.7 U U 9.3 U U 5 U U 4.5 U U 0.23 B J 4.5 U U 4.4 U U
2.3 U U 2.9 U U 4.6 U U 2.5 U U 0.56 U U 0.52 U U 2.3 U U 0.55 U U

2300 U U 2900 U U 4600 U U 2500 U U 122 B J 520 U U 2300 U U 400 B J
0.45 U U 0.57 U U 2.3 U U 0.5 U U 2.2 U U 0.52 U U 2.8 U U 2.2 U U

27  27  25.8  19.2  15.1  8.3  25.1  12.5  
63.3  66.5  170  76.2  48.1  48.3  48.6  49.1  
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Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

PEST/PCB
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
SEMIVOLATILES
3-Methylphenol and 4-Methylph mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Benzo(ghi)perylene mg/kg
Benzo(k)fluoranthene mg/kg
Benzoic acid mg/kg
Benzyl alcohol mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(2-chloroethyl)ether mg/kg

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

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.0129 J J 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U
- - - - - - 0.02 U U 0.02 U U 0.02 U U 0.02 U U 0.021 U U 0.021 U U

0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0286 J J 0.21 U U 0.2 U U 0.0329 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0241 J J 0.21 U U 0.2 U U 0.0308 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0383 J J 0.21 U U 0.2 U U 0.0444 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U UJ 0.21 U UJ 0.2 U U 0.2 U UJ 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U

1 U U 1 U U 0.97 U U 1 U U 1 U U 0.99 U U 1 U U 1.1 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0 21 U U 0 21 U U 0 19 U U 0 21 U U 0 2 U U 0 2 U U 0 21 U U 0 21 U UBis(2-chloroethyl)ether mg/kg

Bis(2-chloroisopropyl)ether mg/kg
Bis(2-ethylhexyl)phthalate mg/kg
Bromophenyl phenyl ether, 4- mg/kg
Butyl benzyl phthalate mg/kg
Carbazole mg/kg
Chloro-3-methylphenol, 4- mg/kg
Chloroaniline, 4- mg/kg
Chloronaphthalene, 2- mg/kg
Chlorophenol, 2- mg/kg
Chlorophenyl phenyl ether, 4- mg/kg
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Dibenzofuran mg/kg
Dichlorobenzene, 1,2- mg/kg
Dichlorobenzene, 1,3- mg/kg
Dichlorobenzene, 1,4- mg/kg
Dichlorobenzidine, 3,3'- mg/kg
Dichlorophenol, 2,4- mg/kg

0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U UJ 0.21 U U
0.42 U U 0.42 U U 0.39 U U 0.41 U U 0.4 U U 0.39 U U 0.42 U UJ 0.42 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U UJ 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0338 J J 0.21 U U 0.2 U U 0.0343 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U UJ 0.21 U UJ 0.2 U U 0.2 U UJ 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.42 U U 0.42 U U 0.39 U U 0.41 U U 0.4 U U 0.39 U U 0.42 U U 0.42 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
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Soil Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Diethyl phthalate mg/kg
Dimethyl phthalate mg/kg
Dimethylphenol, 2,4- mg/kg
Di-n-butyl phthalate mg/kg
Dinitro-2-methylphenol, 4,6- mg/kg
Dinitrophenol, 2,4- mg/kg
Dinitrotoluene, 2,4- mg/kg
Dinitrotoluene, 2,6- mg/kg
Di-n-octyl phthalate mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Hexachlorobenzene mg/kg
Hexachlorobutadiene mg/kg
Hexachlorocyclopentadiene mg/kg
Hexachloroethane mg/kg
Indeno(1,2,3-cd)pyrene mg/kg
Isophorone mg/kg
Methylnaphthalene, 2- mg/kg
Methylphenol, 2- mg/kg
Naphthalene mg/kg
Nitroaniline, 2- mg/kg
Nitroaniline, 3- mg/kg
Nitroaniline, 4- mg/kg

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

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

0.42 U U 0.42 U U 0.39 U U 0.41 U U 0.4 U U 0.39 U U 0.42 U U 0.42 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.42 U U 0.42 U U 0.39 U U 0.41 U U 0.4 U U 0.39 U U 0.42 U U 0.42 U U
0.42 U U 0.42 U U 0.39 U U 0.41 U U 0.4 U U 0.39 U U 0.42 U U 0.42 U U

1 U U 1 U U 0.97 U U 1 U U 1 U U 0.99 U U 1 U U 1.1 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U UJ 0.21 U U
0.21 U U 0.21 U U 0.0616 J J 0.21 U U 0.2 U U 0.0811 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U UJ 0.21 U UJ 0.2 U U 0.2 U UJ 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0301 J J 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U UNitroaniline, 4 mg/kg

Nitrobenzene mg/kg
Nitrophenol, 2- mg/kg
Nitrophenol, 4- mg/kg
n-Nitroso-di-n-propylamine mg/kg
n-Nitrosodiphenylamine mg/kg
Pentachlorophenol mg/kg
Phenanthrene mg/kg
Phenol mg/kg
Pyrene mg/kg
Trichlorobenzene, 1,2,4- mg/kg
Trichlorophenol, 2,4,5- mg/kg
Trichlorophenol, 2,4,6- mg/kg

0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U

1 U U 1 U U 0.97 U U 1 U U 1 U U 0.99 U U 1 U U 1.1 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U

1 U U 1 U U 0.97 U U 1 U U 1 U U 0.99 U U 1 U U 1.1 U U
0.21 U U 0.21 U U 0.0433 J J 0.21 U U 0.2 U U 0.0421 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.0465 J J 0.21 U U 0.2 U U 0.0555 J J 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.2 U U 0.2 U U 0.21 U U 0.21 U U
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Unloading Area Site Characterization Report
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Bromodichloromethane mg/kg
Bromoform mg/kg
Bromomethane mg/kg
Butanone, 2- mg/kg
Carbon disulfide mg/kg
Carbon tetrachloride mg/kg
Chlorobenzene mg/kg
Chloroethane mg/kg
Chloroform mg/kg
Chloromethane mg/kg
Dibromochloromethane mg/kg
Dichloroethane, 1,1- mg/kg
Dichloroethane, 1,2- mg/kg
Dichloroethene, 1,1- mg/kg
Dichloroethene, cis-1,2- mg/kg
Dichloroethene, trans-1,2- mg/kg
Dichloropropane, 1,2- mg/kg
Dichloropropene, cis-1,3- mg/kg
Dichloropropene, trans-1,3- mg/kg
Ethylbenzene mg/kg

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

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

0.042 U UJ 0.0146 J J 0.0362 J J 0.035 U U 0.0208 J J 0.037 U U 0.0585 J J 0.04 U U
0.0018 J J 0.0034 U U 0.0041 U U 0.001 J J 0.0033 U U 0.0037 U U 0.0032 U U 0.0015 J J
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U

0.021 U U 0.017 U U 0.02 U U 0.017 U U 0.017 U U 0.019 U U 0.016 U U 0.02 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0 0042 U U 0 0034 U U 0 0041 U U 0 0035 U U 0 0033 U U 0 0037 U U 0 0032 U U 0 004 U UEthylbenzene mg/kg

Hexanone, 2- mg/kg
Methyl-2-pentanone, 4- mg/kg
Methylene chloride mg/kg
Styrene mg/kg
Tetrachloroethane, 1,1,2,2- mg/kg
Tetrachloroethene mg/kg
Toluene mg/kg
Trichloroethane,  1,1,1- mg/kg
Trichloroethane, 1,1,2- mg/kg
Trichloroethene mg/kg
Vinyl chloride mg/kg
Xylenes, total mg/kg

0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.021 U UJ 0.017 U U 0.02 U U 0.017 U U 0.017 U U 0.019 U U 0.016 U U 0.02 U U
0.021 U U 0.017 U U 0.02 U U 0.017 U U 0.017 U U 0.019 U U 0.016 U U 0.02 U U

0.0085 U U 0.0035 J J 0.0082 U U 0.007 U U 0.0066 U U 0.0071 J J 0.0064 U U 0.008 U U
0.0042 U UJ 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U UJ 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0024 J J 0.0034 U U 0.0041 U U 0.0018 J J 0.0033 U U 0.0037 U U 0.0032 U U 0.0019 J J
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U
0.0042 U U 0.0034 U U 0.0041 U U 0.0035 U U 0.0033 U U 0.0037 U U 0.0032 U U 0.004 U U

0.013 U U 0.01 U U 0.012 U U 0.01 U U 0.0099 U U 0.011 U U 0.0096 U U 0.012 U U

Notes:
1) "-" - Not analyzed. 4) VQ - Validation qualifier.
2) "U" - Not detected. 5) Laboratory and data validation qualifier definitions are presented in Table 5 of Appendix H.
3) LQ - Laboratory qualifier. 6) Nondetect values are set to the limit of quantitation.
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Amino-4,6-dinitrotoluene, 2- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Dinitrobenzene, 1,3- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Dinitrotoluene, 2,4- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Dinitrotoluene, 2,6- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
HMX N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Nitrobenzene N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Nitrotoluene, 2- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Nitrotoluene, 3- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.4 U U
Nitrotoluene, 4- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
RDX N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Tetryl N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Trinitrobenzene, 1,3,5- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
Trinitrotoluene, 2,4,6- N µg/L 0.2 U U 0.2 U U 0.2 U U 0.19 U U 0.2 U U 0.19 U U 0.2 U U
GENERAL CHEMISTRY
Alkalinity N ppm - - - - - - 452  J 420  - - - 408  - - -
Alkalinity, Carbonate N µg/L 370000  390000  - - - - - - 428000  - - - 391000  
Chloride N ppm 10.2  J 10  J 10.8  10.8  11.8  10.7  7.5  
Cyanide, total N ppm 0.01 U U 0.01 U U 0.01 U U 0.01 U U 0.01 U U 0.01 U U 0.01 U U
Hardness (as CaCO3) N ppm 458  476  522  513  387  380  413  
Nitrate-Nitrite N ppm 0.1 U UJ 0.1 U UJ 0.1 U U 0.1 U U 0.1 U U 0.1 U UJ 0.28  
Sulfate N ppm 105 J 110 J 105 111 129 82 6 J 70 7

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

Sulfate N ppm 105 J 110 J 105 111  129 82.6 J 70.7
Total dissolved solids N ppm 547  525  598  639  603  511  487  
Total suspended solids N ppm 10 U U 4 B J 8 B J 5 B J 12  10  J 8 B J
Turbidity N NTU 2.8  J 4.1  J 2.9  3.3  3.5  29.3  4.3  
METALS
Aluminum N µg/L 62.3 B J 70.7 B J 31.3 B J 46.1 B J 38.4 B J 25.8 B J 107 B J
Aluminum Y µg/L 200 U U 200 U U 200 U U 200 U U 200 U U 200 U U 200 U U
Antimony N µg/L 6 U U 6 U U 6 U U 6 U U 2.3 B J 6 U U 6 U U
Antimony Y µg/L 6 U U 6 U U 6 U U 6 U U 6 U U 6 U U 6 U U
Arsenic N µg/L 10 U U 10 U U 10 U U 10 U U 2.1 B J 5.8 B J 10 U U
Arsenic Y µg/L 10 U U 10 U U 10 U U 10 U U 2.8 B J 5.9 B J 10 U U
Barium N µg/L 77.3 B J 81.5 B J 96.7 B J 95 B J 239  242  153 B J
Barium Y µg/L 76 B J 74 B J 92.7 B J 93.2 B J 216  231  151 B J
Beryllium N µg/L 4 U U 4 U U 4 U U 4 U U 4 U U 4 U U 4 U U
Beryllium Y µg/L 4 U U 4 U U 4 U U 4 U U 4 U U 4 U U 4 U U
Cadmium N µg/L 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U
Cadmium Y µg/L 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U
Calcium N µg/L 127000  132000  142000  140000  92100  87600  103000  
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

Calcium Y µg/L 126000  120000  143000  141000  82800  81900  103000  
Chromium N µg/L 1 B J 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Chromium Y µg/L 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Cobalt N µg/L 50 U U 50 U U 50 U U 50 U U 1.8 B J 2 B J 50 U U
Cobalt Y µg/L 50 U U 50 U U 50 U U 50 U U 1.6 B J 2 B J 50 U U
Copper N µg/L 2.1 B J 2.5 B J 25 U U 25 U U 25 U U 25 U U 25 U U
Copper Y µg/L 2.1 B J 25 U U 25 U U 25 U U 25 U U 25 U U 25 U U
Iron N µg/L 403  405  1200  1200  1710  3640  228 B J
Iron Y µg/L 286 B J 277 B J 954  931  957  3270  300 U U
Lead N µg/L 5 U U 5 U U 1.2 B J 1 B J 5 U U 5 U U 5 U U
Lead Y µg/L 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U
Magnesium N µg/L 34100  35500  40600  39700  38100  39200  37800  
Magnesium Y µg/L 34000  31700  39900  39700  34300  36700  37500  
Manganese N µg/L 120  127  189  183  281  275  37.3  
Manganese Y µg/L 116  115  167  167  250  254  33.6  
Mercury N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Mercury Y µg/L 1 U U 1 U U 1 U U 1 U U 0.18 B J 1 U U 1 U U
Nickel N µg/L 40 U U 40 U U 2 B J 40 U U 40 U U 40 U U 40 U U
Nickel Y µg/L 40 U U 40 U U 40 U U 40 U U 40 U U 40 U U 40 U U
Potassium N µg/L 1820 B J 1870 B J 2020 B J 1920 B J 4850 B J 6360 B J 2430 B J
Potassium Y µg/L 1710 B J 1600 B J 1800 B J 1750 B J 4470 B J 6040 B J 2430 B J
Selenium N µg/L 3.2 B J 2.8 B J 10 U U 10 U U 10 U U 10 U U 3.2 B J
Selenium Y µg/L 2.2 B J 3.3 B J 10 U U 10 U U 10 U U 10 U U 2.8 B JSelenium Y µg/L 2.2 B J 3.3 B J 10 U U 10 U U 10 U U 10 U U 2.8 B J
Silver N µg/L 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Silver Y µg/L 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Sodium N µg/L 24100  24500  31100  31300  78200  57000  21300  
Sodium Y µg/L 23100  22400  29700  29400  70100  54000  21200  
Thallium N µg/L 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Thallium Y µg/L 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U 10 U U
Vanadium N µg/L 50 U U 50 U U 50 U U 50 U U 50 U U 50 U U 50 U U
Vanadium Y µg/L 50 U U 50 U U 50 U U 50 U U 50 U U 50 U U 50 U U
Zinc N µg/L 20 U U 20 U U 9.6 B J 20 U U 20 U U 20 U U 20 U U
Zinc Y µg/L 20 U U 20 U U 5.2 B J 5.8 B J 20 U U 5.8 B J 20 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

SEMIVOLATILES
3-Methylphenol and 4-Methylphenol N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Acenaphthene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Acenaphthylene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Anthracene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzo(a)anthracene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzo(a)pyrene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzo(b)fluoranthene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzo(ghi)perylene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzo(k)fluoranthene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Benzoic acid N µg/L 48 U U 48 U U 48 U U 48 U U 49 U U 48 U U 48 U U
Benzyl alcohol N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Bis(2-chloroethoxy)methane N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Bis(2-chloroethyl)ether N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Bis(2-chloroisopropyl)ether N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Bis(2-ethylhexyl)phthalate N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Bromophenyl phenyl ether, 4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Butyl benzyl phthalate N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Carbazole N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chloro-3-methylphenol, 4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chloroaniline, 4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chloronaphthalene, 2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chlorophenol 2- N µg/L 4 8 U U 4 8 U U 4 8 U U 4 8 U U 4 9 U U 4 8 U U 4 8 U UChlorophenol, 2 N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chlorophenyl phenyl ether, 4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Chrysene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dibenz(a,h)anthracene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dibenzofuran N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dichlorobenzene, 1,2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dichlorobenzene, 1,3- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dichlorobenzene, 1,4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dichlorobenzidine, 3,3'- N µg/L 9.5 U U 9.6 U U 9.5 U U 9.6 U U 9.7 U U 9.6 U U 9.6 U U
Dichlorophenol, 2,4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Diethyl phthalate N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dimethyl phthalate N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dimethylphenol, 2,4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Di-n-butyl phthalate N µg/L 4.8 U U 1.6 J J 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dinitro-2-methylphenol, 4,6- N µg/L 9.5 U U 9.6 U U 9.5 U U 9.6 U U 9.7 U U 9.6 U U 9.6 U U
Dinitrophenol, 2,4- N µg/L 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U
Dinitrotoluene, 2,4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Dinitrotoluene, 2,6- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

Di-n-octyl phthalate N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Fluoranthene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Fluorene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Hexachlorobenzene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Hexachlorobutadiene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Hexachlorocyclopentadiene N µg/L 9.5 U U 9.6 U U 9.5 U U 9.6 U U 9.7 U U 9.6 U U 9.6 U U
Hexachloroethane N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Indeno(1,2,3-cd)pyrene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Isophorone N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Methylnaphthalene, 2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Methylphenol, 2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Naphthalene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitroaniline, 2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitroaniline, 3- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitroaniline, 4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitrobenzene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitrophenol, 2- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Nitrophenol, 4- N µg/L 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U
n-Nitroso-di-n-propylamine N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
n-Nitrosodiphenylamine N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Pentachlorophenol N µg/L 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U 24 U U
Phenanthrene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Phenol N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U UPhenol N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Pyrene N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Trichlorobenzene, 1,2,4- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Trichlorophenol, 2,4,5- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
Trichlorophenol, 2,4,6- N µg/L 4.8 U U 4.8 U U 4.8 U U 4.8 U U 4.9 U U 4.8 U U 4.8 U U
VOLATILES
Acetone N µg/L 25 U UJ 25 U UJ 25 U R 25 U R 25 U U 25 U U 25 U U
Benzene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Bromodichloromethane N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Bromoform N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Bromomethane N µg/L 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U
Butanone, 2- N µg/L 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U
Carbon disulfide N µg/L 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U
Carbon tetrachloride N µg/L 1 U UJ 1 U UJ 1 U U 1 U U 1 U U 1 U U 1 U U
Chlorobenzene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Chloroethane N µg/L 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U
Chloroform N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Chloromethane N µg/L 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U 2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

Dibromochloromethane N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloroethane, 1,1- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloroethane, 1,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloroethene, 1,1- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloroethene, cis-1,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloroethene, trans-1,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloropropane, 1,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloropropene, cis-1,3- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Dichloropropene, trans-1,3- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Ethylbenzene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Hexanone, 2- N µg/L 10 U UJ 10 U UJ 10 U U 10 U U 10 U U 10 U U 10 U U
Methyl-2-pentanone, 4- N µg/L 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U 5 U U
Methylene chloride N µg/L 5 U UJ 5 U UJ 5 U U 5 U U 5 U U 5 U U 5 U U
Styrene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Tetrachloroethane, 1,1,2,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Tetrachloroethene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Toluene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Trichloroethane,  1,1,1- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Trichloroethane, 1,1,2- N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Trichloroethene N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Vinyl chloride N µg/L 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U 1 U U
Xylenes, total N µg/L 3 U U 3 U U 3 U U 3 U U 3 U U 3 U U 3 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- N µg/L
Amino-4,6-dinitrotoluene, 2- N µg/L
Dinitrobenzene, 1,3- N µg/L
Dinitrotoluene, 2,4- N µg/L
Dinitrotoluene, 2,6- N µg/L
HMX N µg/L
Nitrobenzene N µg/L
Nitrotoluene, 2- N µg/L
Nitrotoluene, 3- N µg/L
Nitrotoluene, 4- N µg/L
RDX N µg/L
Tetryl N µg/L
Trinitrobenzene, 1,3,5- N µg/L
Trinitrotoluene, 2,4,6- N µg/L
GENERAL CHEMISTRY
Alkalinity N ppm
Alkalinity, Carbonate N µg/L
Chloride N ppm
Cyanide, total N ppm
Hardness (as CaCO3) N ppm
Nitrate-Nitrite N ppm
Sulfate N ppm

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

0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -
0.19 U U - - - - - - - - - 0.19 U U 0.2 U U - - -

356  - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 361000  - - -

9.1  - - - - - - - - - - - - 7.1  - - -
0.01 U U - - - - - - - - - - - - 0.01 U UJ - - -

- - - - - - - - - - - - - - - 844  368  
0.1 U U - - - - - - - - - - - - 0.1 U U - - -

71 8 - - - - - - - - - - - - 94 8 J - - -

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

Sulfate N ppm
Total dissolved solids N ppm
Total suspended solids N ppm
Turbidity N NTU
METALS
Aluminum N µg/L
Aluminum Y µg/L
Antimony N µg/L
Antimony Y µg/L
Arsenic N µg/L
Arsenic Y µg/L
Barium N µg/L
Barium Y µg/L
Beryllium N µg/L
Beryllium Y µg/L
Cadmium N µg/L
Cadmium Y µg/L
Calcium N µg/L

71.8 94.8 J
462  - - - - - - - - - - - - 496  - - -

18  - - - - - - - - - - - - 5920  - - -
14.9  J - - - - - - - - - - - - 142  J - - -

70.2 B J - - - - - - - - - - - - 7820  J 2030  
- - - - - - - - - - - - - - - 200 U U 200 U U

2 B J - - - - - - - - - - - - 6 U U 6 U U
- - - - - - - - - - - - - - - 6 U U 6 U U

10 U U - - - - - - - - - - - - 25.9  9.8 B J
- - - - - - - - - - - - - - - 10 U U 3.4 B J

197 B J - - - - - - - - - - - - 194 B J 276  
- - - - - - - - - - - - - - - 128 B J 274  

4 U U - - - - - - - - - - - - 4 U U 4 U U
- - - - - - - - - - - - - - - 4 U U 4 U U

5 U U - - - - - - - - - - - - 5 U U 5 U U
- - - - - - - - - - - - - - - 5 U U 5 U U

97800  - - - - - - - - - - - - 221000  J 90700  
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Calcium Y µg/L
Chromium N µg/L
Chromium Y µg/L
Cobalt N µg/L
Cobalt Y µg/L
Copper N µg/L
Copper Y µg/L
Iron N µg/L
Iron Y µg/L
Lead N µg/L
Lead Y µg/L
Magnesium N µg/L
Magnesium Y µg/L
Manganese N µg/L
Manganese Y µg/L
Mercury N µg/L
Mercury Y µg/L
Nickel N µg/L
Nickel Y µg/L
Potassium N µg/L
Potassium Y µg/L
Selenium N µg/L
Selenium Y µg/L

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

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

- - - - - - - - - - - - - - - 104000  80000  
10 U U - - - - - - - - - - - - 13.3  4.1 B J

- - - - - - - - - - - - - - - 10 U U 10 U U
50 U U - - - - - - - - - - - - 10 B J 1.9 B J

- - - - - - - - - - - - - - - 50 U U 50 U U
25 U U - - - - - - - - - - - - 27.6  6.7 B J

- - - - - - - - - - - - - - - 25 U U 2.1 B J
156 B J - - - - - - - - - - - - 28900  J 4220  

- - - - - - - - - - - - - - - 874  38.4 B J
5 U U - - - - - - - - - - - - 16.5  2.2 B J

- - - - - - - - - - - - - - - 5 U U 5 U U
40200  - - - - - - - - - - - - 71000  J 34300  
- - - - - - - - - - - - - - - 33700  31300  

138  - - - - - - - - - - - - 947  J 858  
- - - - - - - - - - - - - - - 191  751  

1 U U - - - - - - - - - - - - 0.14 B J 1 U U
- - - - - - - - - - - - - - - 1 U U 1 U U

40 U U - - - - - - - - - - - - 25.8 B J 5.8 B J
- - - - - - - - - - - - - - - 40 U U 40 U U
4200 B J - - - - - - - - - - - - 3810 B J 7570 B J
- - - - - - - - - - - - - - - 1470 B J 7520 B J

10 U U - - - - - - - - - - - - 2.1 B J 10 U U
- - - - - - - - - - - - - - - 2.1 B J 10 U USelenium Y µg/L

Silver N µg/L
Silver Y µg/L
Sodium N µg/L
Sodium Y µg/L
Thallium N µg/L
Thallium Y µg/L
Vanadium N µg/L
Vanadium Y µg/L
Zinc N µg/L
Zinc Y µg/L

2.1 B J 10 U U
10 U U - - - - - - - - - - - - 10 U UJ 10 U U

- - - - - - - - - - - - - - - 10 U UJ 10 U U
26300  - - - - - - - - - - - - 14900  42700  
- - - - - - - - - - - - - - - 14900  45000  

10 U U - - - - - - - - - - - - 10 U U 10 U U
- - - - - - - - - - - - - - - 10 U U 10 U U

50 U U - - - - - - - - - - - - 20.6 B J 5.3 B J
- - - - - - - - - - - - - - - 50 U U 50 U U

5 B J - - - - - - - - - - - - 71.9  J 29.9  
- - - - - - - - - - - - - - - 5.5 B J 8.3 B J
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

SEMIVOLATILES
3-Methylphenol and 4-Methylphenol N µg/L
Acenaphthene N µg/L
Acenaphthylene N µg/L
Anthracene N µg/L
Benzo(a)anthracene N µg/L
Benzo(a)pyrene N µg/L
Benzo(b)fluoranthene N µg/L
Benzo(ghi)perylene N µg/L
Benzo(k)fluoranthene N µg/L
Benzoic acid N µg/L
Benzyl alcohol N µg/L
Bis(2-chloroethoxy)methane N µg/L
Bis(2-chloroethyl)ether N µg/L
Bis(2-chloroisopropyl)ether N µg/L
Bis(2-ethylhexyl)phthalate N µg/L
Bromophenyl phenyl ether, 4- N µg/L
Butyl benzyl phthalate N µg/L
Carbazole N µg/L
Chloro-3-methylphenol, 4- N µg/L
Chloroaniline, 4- N µg/L
Chloronaphthalene, 2- N µg/L
Chlorophenol 2- N µg/L

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

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U UJ 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
49 U U 49 U U - - - 49 U U 49 U U 49 U U 49 U U

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4 9 U U 4 9 U U - - - 4 9 U U 4 9 U U 4 9 U U 4 9 U UChlorophenol, 2 N µg/L

Chlorophenyl phenyl ether, 4- N µg/L
Chrysene N µg/L
Dibenz(a,h)anthracene N µg/L
Dibenzofuran N µg/L
Dichlorobenzene, 1,2- N µg/L
Dichlorobenzene, 1,3- N µg/L
Dichlorobenzene, 1,4- N µg/L
Dichlorobenzidine, 3,3'- N µg/L
Dichlorophenol, 2,4- N µg/L
Diethyl phthalate N µg/L
Dimethyl phthalate N µg/L
Dimethylphenol, 2,4- N µg/L
Di-n-butyl phthalate N µg/L
Dinitro-2-methylphenol, 4,6- N µg/L
Dinitrophenol, 2,4- N µg/L
Dinitrotoluene, 2,4- N µg/L
Dinitrotoluene, 2,6- N µg/L

4.9 U U 4.9 U U 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
9.8 U U 9.8 U U - - - 9.8 U U 9.7 U U 9.7 U U 9.7 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
9.8 U U 9.8 U U - - - 9.8 U U 9.7 U U 9.7 U U 9.7 U U
25 U U 25 U UJ - - - 25 U UJ 24 U UJ 24 U U 24 U UJ

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Di-n-octyl phthalate N µg/L
Fluoranthene N µg/L
Fluorene N µg/L
Hexachlorobenzene N µg/L
Hexachlorobutadiene N µg/L
Hexachlorocyclopentadiene N µg/L
Hexachloroethane N µg/L
Indeno(1,2,3-cd)pyrene N µg/L
Isophorone N µg/L
Methylnaphthalene, 2- N µg/L
Methylphenol, 2- N µg/L
Naphthalene N µg/L
Nitroaniline, 2- N µg/L
Nitroaniline, 3- N µg/L
Nitroaniline, 4- N µg/L
Nitrobenzene N µg/L
Nitrophenol, 2- N µg/L
Nitrophenol, 4- N µg/L
n-Nitroso-di-n-propylamine N µg/L
n-Nitrosodiphenylamine N µg/L
Pentachlorophenol N µg/L
Phenanthrene N µg/L
Phenol N µg/L

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

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
9.8 U U 9.8 U U - - - 9.8 U U 9.7 U U 9.7 U U 9.7 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
25 U U 25 U U - - - 25 U U 24 U U 24 U U 24 U U

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
25 U U 25 U U - - - 25 U U 24 U U 24 U U 24 U U

4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U UPhenol N µg/L

Pyrene N µg/L
Trichlorobenzene, 1,2,4- N µg/L
Trichlorophenol, 2,4,5- N µg/L
Trichlorophenol, 2,4,6- N µg/L
VOLATILES
Acetone N µg/L
Benzene N µg/L
Bromodichloromethane N µg/L
Bromoform N µg/L
Bromomethane N µg/L
Butanone, 2- N µg/L
Carbon disulfide N µg/L
Carbon tetrachloride N µg/L
Chlorobenzene N µg/L
Chloroethane N µg/L
Chloroform N µg/L
Chloromethane N µg/L

4.9 U U 4.9 U U 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U
4.9 U U 4.9 U U - - - 4.9 U U 4.9 U U 4.9 U U 4.9 U U

25 U R 25 U R 25 U R 22.3 J B 26.2  B 25 U U 25 U R
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
2 U U 2 U U 2 U U 2 U UJ 2 U U 2 U U 2 U U
5 U U 5 U U 5 U U 5 U UJ 5 U U 5 U U 5 U U
2 U U 2 U U 2 U U 2 U UJ 2 U U 2 U U 2 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U UJ 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
2 U U 2 U U 2 U U 2 U UJ 2 U U 2 U U 2 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
2 U U 2 U U 2 U U 2 U UJ 2 U U 2 U U 2 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Dibromochloromethane N µg/L
Dichloroethane, 1,1- N µg/L
Dichloroethane, 1,2- N µg/L
Dichloroethene, 1,1- N µg/L
Dichloroethene, cis-1,2- N µg/L
Dichloroethene, trans-1,2- N µg/L
Dichloropropane, 1,2- N µg/L
Dichloropropene, cis-1,3- N µg/L
Dichloropropene, trans-1,3- N µg/L
Ethylbenzene N µg/L
Hexanone, 2- N µg/L
Methyl-2-pentanone, 4- N µg/L
Methylene chloride N µg/L
Styrene N µg/L
Tetrachloroethane, 1,1,2,2- N µg/L
Tetrachloroethene N µg/L
Toluene N µg/L
Trichloroethane,  1,1,1- N µg/L
Trichloroethane, 1,1,2- N µg/L
Trichloroethene N µg/L
Vinyl chloride N µg/L
Xylenes, total N µg/L

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

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U UJ 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U

10 U U 10 U U 10 U U 10 U UJ 10 U U 10 U U 10 U U
5 U U 5 U U 5 U U 5 U UJ 5 U U 5 U U 5 U U
5 U U 5 U U 5 U U 5 U UJ 5 U U 5 U U 5 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 7.9  1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
1 U U 1 U U 1 U U 1 U UJ 1 U U 1 U U 1 U U
3 U U 3 U U 3 U U 3 U UJ 3 U U 3 U U 3 U U
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- N µg/L
Amino-4,6-dinitrotoluene, 2- N µg/L
Dinitrobenzene, 1,3- N µg/L
Dinitrotoluene, 2,4- N µg/L
Dinitrotoluene, 2,6- N µg/L
HMX N µg/L
Nitrobenzene N µg/L
Nitrotoluene, 2- N µg/L
Nitrotoluene, 3- N µg/L
Nitrotoluene, 4- N µg/L
RDX N µg/L
Tetryl N µg/L
Trinitrobenzene, 1,3,5- N µg/L
Trinitrotoluene, 2,4,6- N µg/L
GENERAL CHEMISTRY
Alkalinity N ppm
Alkalinity, Carbonate N µg/L
Chloride N ppm
Cyanide, total N ppm
Hardness (as CaCO3) N ppm
Nitrate-Nitrite N ppm
Sulfate N ppm

Result LQ VQ Result LQ VQ Result LQ VQ

- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U
- - - 0.2 U U 0.2 U U

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

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

Sulfate N ppm
Total dissolved solids N ppm
Total suspended solids N ppm
Turbidity N NTU
METALS
Aluminum N µg/L
Aluminum Y µg/L
Antimony N µg/L
Antimony Y µg/L
Arsenic N µg/L
Arsenic Y µg/L
Barium N µg/L
Barium Y µg/L
Beryllium N µg/L
Beryllium Y µg/L
Cadmium N µg/L
Cadmium Y µg/L
Calcium N µg/L

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

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
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Groundwater Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Calcium Y µg/L
Chromium N µg/L
Chromium Y µg/L
Cobalt N µg/L
Cobalt Y µg/L
Copper N µg/L
Copper Y µg/L
Iron N µg/L
Iron Y µg/L
Lead N µg/L
Lead Y µg/L
Magnesium N µg/L
Magnesium Y µg/L
Manganese N µg/L
Manganese Y µg/L
Mercury N µg/L
Mercury Y µg/L
Nickel N µg/L
Nickel Y µg/L
Potassium N µg/L
Potassium Y µg/L
Selenium N µg/L
Selenium Y µg/L

Result LQ VQ Result LQ VQ Result LQ VQ

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -Selenium Y µg/L

Silver N µg/L
Silver Y µg/L
Sodium N µg/L
Sodium Y µg/L
Thallium N µg/L
Thallium Y µg/L
Vanadium N µg/L
Vanadium Y µg/L
Zinc N µg/L
Zinc Y µg/L

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
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Groundwater Chemical Analytical Data Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

SEMIVOLATILES
3-Methylphenol and 4-Methylphenol N µg/L
Acenaphthene N µg/L
Acenaphthylene N µg/L
Anthracene N µg/L
Benzo(a)anthracene N µg/L
Benzo(a)pyrene N µg/L
Benzo(b)fluoranthene N µg/L
Benzo(ghi)perylene N µg/L
Benzo(k)fluoranthene N µg/L
Benzoic acid N µg/L
Benzyl alcohol N µg/L
Bis(2-chloroethoxy)methane N µg/L
Bis(2-chloroethyl)ether N µg/L
Bis(2-chloroisopropyl)ether N µg/L
Bis(2-ethylhexyl)phthalate N µg/L
Bromophenyl phenyl ether, 4- N µg/L
Butyl benzyl phthalate N µg/L
Carbazole N µg/L
Chloro-3-methylphenol, 4- N µg/L
Chloroaniline, 4- N µg/L
Chloronaphthalene, 2- N µg/L
Chlorophenol 2- N µg/L

Result LQ VQ Result LQ VQ Result LQ VQ

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
49 U U 48 U U 50 U U

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4 9 U U 4 8 U U 5 U UChlorophenol, 2 N µg/L

Chlorophenyl phenyl ether, 4- N µg/L
Chrysene N µg/L
Dibenz(a,h)anthracene N µg/L
Dibenzofuran N µg/L
Dichlorobenzene, 1,2- N µg/L
Dichlorobenzene, 1,3- N µg/L
Dichlorobenzene, 1,4- N µg/L
Dichlorobenzidine, 3,3'- N µg/L
Dichlorophenol, 2,4- N µg/L
Diethyl phthalate N µg/L
Dimethyl phthalate N µg/L
Dimethylphenol, 2,4- N µg/L
Di-n-butyl phthalate N µg/L
Dinitro-2-methylphenol, 4,6- N µg/L
Dinitrophenol, 2,4- N µg/L
Dinitrotoluene, 2,4- N µg/L
Dinitrotoluene, 2,6- N µg/L

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
9.7 U U 9.6 U U 10 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
9.7 U U 9.6 U U 10 U U
24 U UJ 24 U UJ 25 U UJ

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
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Groundwater Chemical Analytical Data Summary
Unloading Area Site Characterization Report
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Di-n-octyl phthalate N µg/L
Fluoranthene N µg/L
Fluorene N µg/L
Hexachlorobenzene N µg/L
Hexachlorobutadiene N µg/L
Hexachlorocyclopentadiene N µg/L
Hexachloroethane N µg/L
Indeno(1,2,3-cd)pyrene N µg/L
Isophorone N µg/L
Methylnaphthalene, 2- N µg/L
Methylphenol, 2- N µg/L
Naphthalene N µg/L
Nitroaniline, 2- N µg/L
Nitroaniline, 3- N µg/L
Nitroaniline, 4- N µg/L
Nitrobenzene N µg/L
Nitrophenol, 2- N µg/L
Nitrophenol, 4- N µg/L
n-Nitroso-di-n-propylamine N µg/L
n-Nitrosodiphenylamine N µg/L
Pentachlorophenol N µg/L
Phenanthrene N µg/L
Phenol N µg/L

Result LQ VQ Result LQ VQ Result LQ VQ

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
9.7 U U 9.6 U U 10 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
24 U U 24 U U 25 U U

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
24 U U 24 U U 25 U U

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U UPhenol N µg/L

Pyrene N µg/L
Trichlorobenzene, 1,2,4- N µg/L
Trichlorophenol, 2,4,5- N µg/L
Trichlorophenol, 2,4,6- N µg/L
VOLATILES
Acetone N µg/L
Benzene N µg/L
Bromodichloromethane N µg/L
Bromoform N µg/L
Bromomethane N µg/L
Butanone, 2- N µg/L
Carbon disulfide N µg/L
Carbon tetrachloride N µg/L
Chlorobenzene N µg/L
Chloroethane N µg/L
Chloroform N µg/L
Chloromethane N µg/L

4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U
4.9 U U 4.8 U U 5 U U

17 J B 10.4 J B 25 U UJ
1 U U 1 U UJ 1 U UJ
1 U UJ 1 U UJ 1 U UJ
1 U UJ 1 U UJ 1 U UJ
2 U U 2 U UJ 2 U UJ
5 U U 5 U UJ 5 U UJ
2 U UJ 2 U UJ 2 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
2 U U 2 U UJ 2 U UJ
1 U U 1 U UJ 1 U UJ
2 U U 2 U UJ 2 U UJ
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Groundwater Chemical Analytical Data Summary
Unloading Area Site Characterization Report
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Dibromochloromethane N µg/L
Dichloroethane, 1,1- N µg/L
Dichloroethane, 1,2- N µg/L
Dichloroethene, 1,1- N µg/L
Dichloroethene, cis-1,2- N µg/L
Dichloroethene, trans-1,2- N µg/L
Dichloropropane, 1,2- N µg/L
Dichloropropene, cis-1,3- N µg/L
Dichloropropene, trans-1,3- N µg/L
Ethylbenzene N µg/L
Hexanone, 2- N µg/L
Methyl-2-pentanone, 4- N µg/L
Methylene chloride N µg/L
Styrene N µg/L
Tetrachloroethane, 1,1,2,2- N µg/L
Tetrachloroethene N µg/L
Toluene N µg/L
Trichloroethane,  1,1,1- N µg/L
Trichloroethane, 1,1,2- N µg/L
Trichloroethene N µg/L
Vinyl chloride N µg/L
Xylenes, total N µg/L

Result LQ VQ Result LQ VQ Result LQ VQ

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

1 U UJ 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U UJ 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U UJ 1 U UJ 1 U UJ
1 U UJ 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ

10 U U 10 U UJ 10 U UJ
5 U U 5 U UJ 5 U UJ
5 U U 5 U UJ 5 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
1 U U 1 U UJ 1 U UJ
3 U U 3 U UJ 3 U UJ

Notes:Notes:
1) "-" - Not analyzed.
2) "U" - Not detected.
3) LQ - Laboratory qualifier.
4) VQ - Validation qualifier.
5) Laboratory and data validation qualifier definitions are presented in Table 5 of Appendix H.
6) Nondetect values are set to the limit of quantitation.
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

GENERAL CHEMISTRY
% Solids Percent 80.1  81.6  79.6  79.6  81.1  81.8  83.4  82  58.7  
METALS
Aluminum mg/kg 6620  5530  4510  4580  J 4730  7080  4500  5600  6740  
Antimony mg/kg U U U U U U 0.18 B J U U U U U U U U U 0.13 B J U U U U U U
Arsenic mg/kg 4.3  6.5  7  2.8  2.5  5  3.4  3.6  3.6  
Barium mg/kg 18.2 B J 28.9  36  9.7 B J 14.8  51.1  30.8  35.2  20.2  
Beryllium mg/kg 0.32 B J 0.33 B J 0.27  0.22 B J 0.23 B J 0.38 B J 0.24 B J 0.32  0.29 B J
Cadmium mg/kg U U U 0.15 B J 0.25  U U U U U U 0.21 B J 0.17 B J 0.18 B J U U U
Calcium mg/kg 1420  28000  58300  544  J 550  J 35200  48300  47100  930  J
Chromium mg/kg 9.7  10.3  7.7  6.9  J 6.2  11.6  7.4  12.1  9.1  
Cobalt mg/kg 5.5 B J 5.1 B J 6.2  3.2  J 2.5  6.4  4.8  6.2  3.7  
Copper mg/kg 5.8  14.8  16.7  4.9  J 4.5  15  10.4  18.8  5.9  
Iron mg/kg 12400  12000  10800  7650  J 6630  13100  J 7710  J 10200  9670  
Lead mg/kg 5.8  7.7  10.9  3.5  4.2  9.5  6.7  11.3  8.4  
Magnesium mg/kg 1050 B J 8350  18100  705  J 664  12900  14500  15700  987  
Manganese mg/kg 296  259  564  135  J 93.1  332  339  429  118  
Mercury mg/kg 0.038 B J 0.021 B J U U U 0.015 B J 0.013 B J U U U U U U 0.026 B J 0.032 B J
Nickel mg/kg 9.4  13.6  15.5  5.4  J 5.1  16  11.7  16.7  7.4  
Potassium mg/kg 315 B J 736 B J 899  215 B J 202 B J 909 B J 667  1090  316 B J
Selenium mg/kg U U U U U U 0.38 B J U U U U U U U U U U U U U U U U U U
Sodium mg/kg U U U U U U 109 B J U U U U U U U U U 83.9 B J 115 B J U U U
Thallium mg/kg U U U U U U 0.41 B J U U U U U U U U U 0.14 B J U U U U U U
Vanadium mg/kg 20.1  14.3  12.3  15.5  J 12.7  16  11.3  13.9  19.7  
Zinc mg/kg 22.2  32.8  34.6  13.8  J 16.1  36  24.7  45.1  21.5  
PEST/PCB
Aroclor 1254 mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
SEMIVOLATILES
Benzo(a)anthracene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Benzo(a)pyrene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Benzo(b)fluoranthene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Chrysene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Fluoranthene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U 0.0412 J J
Methylnaphthalene, 2 mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Phenanthrene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
Pyrene mg/kg U U U U U U U U U U U U U U U U U U U U U U U U 0.0381 J J

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

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

ULA-SB03
ULA0005

19-May-11
0 - 1 Ft
REG

ULA-SB02
ULA0017

19-May-11
3 - 5 Ft

FD

ULA-SB02
ULA0030

19-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0003

19-May-11
0 - 1 Ft

FD

ULA-SB02
ULA0016

19-May-11
3 - 5 Ft
REG

ULA-SB01
ULA0029

18-May-11
8 - 10 Ft

REG

ULA-SB02
ULA0002

19-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0001

18-May-11
0 - 1 Ft
REG

ULA-SB01
ULA0015

18-May-11
3 - 5 Ft
REG

VOLATILES
Acetone mg/kg 0.0393  J U U U 0.041 J J 0.0441 J J U U U U U U U U U U U U 0.251 J J
Benzene mg/kg U U U 0.0016 J J U U U U U U U U U 0.002 J J U U U U U U U U U
Butanone, 2- mg/kg U U U U U U U U U U U U U U U U U U U U U U U U 0.0238 J J
Ethylbenzene mg/kg U U U U U U U U U U U U U U U 0.00081 J J U U U U U U U U U
Methyl-2-pentanone, mg/kg U U U U U U U U U U U U U U U U U U U U U U U U 0.0067 J J
Methylene chloride mg/kg 0.0097  J 0.005 J J 0.203  J 0.0057 J J U U U U U U 0.0116 J J 0.0342  J 0.0097 J J
Toluene mg/kg U U U 0.0018 J J 0.0018 J J U U U U U U 0.0036  U U U 0.0017 J J U U U
Trichloroethane,  1,1 mg/kg U U U U U U U U U U U U U U U 0.0026 J J U U U U U U U U U
Xylenes, total mg/kg U U U U U U U U U U U U U U U U U U U U U U U U U U U
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 3 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
PEST/PCB
Aroclor 1254 mg/kg
SEMIVOLATILES
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Chrysene mg/kg
Fluoranthene mg/kg
Methylnaphthalene, 2 mg/kg
Phenanthrene mg/kg
Pyrene mg/kg

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

80.9  79.7  81.6  80.9  82.3  79.6  81.8  78  81.3  

5380  8810  7430  10400  6530  6030  8360  12400  8180  
U U U U U U U U U U U U U U U 0.16 B J U U U U U U 0.44 B J

8.4  6.8  J 3.5  J 9.5  8.2  6.6  6.4  7.8  17.7  
28.7  66  40.5  46 B J 43  44.9  61.6  124  91.5  
0.31 B J 0.46 B J 0.41 B J 0.57 B J 0.38 B J 0.33  0.47 B J 0.78 B J 0.51 B J

0.086 B J U U U 0.088 B J U U U 0.2 B J 0.22  U U U U U U 0.48 B J
32800  49200  48800  2990  30000  49000  1990  6400  40400  

8.5  14  12.7  17.4  10.9  10  11  15.3  14.1  
3.9  13.2  J 7.3  J 7.8 B J 6.2  7.5  5.7 B J 10.5 B J 9.7  

13.4  20.9  21.8  19.1  16.6  17.2  10.1  15.7  21.9  
14500  20700  19600  21000  15000  11600  15700  22000  28000  

9.2  11.8  11.9  10.7  8.6  11.4  12.5  12.2  12.5  
11600  15600  15500  2520  8390  19800  1610  2490  13600  

187  725  465  385  316  536  360  848  1680  
0.024 B J 0.026 B J 0.016 B J 0.03 B J U U U 0.014 B J 0.033 B J 0.062 B J 0.018 B J
11.2  32.4  J 17.7  J 23.3  17.3  17.7  11  18.8  30.2  
694 B J 1410 B J 1300 B J 949 B J 917 B J 1150  627 B J 841 B J 1050 B J

U U U U U U 1 B J U U U U U U 0.38 B J U U U U U U U U U
U U U U U U U U U U U U U U U 116 B J U U U U U U U U U
U U U 0.27 B J U U U U U U U U U 0.31 B J U U U U U U U U U

13.8  20.1  12.3  25.8  17.8  15.5  20.7  29.1  14.7  
30.9  51.3  54.4  52.7  38.7  36.2  34.1  44  53.2  

U U U U U U U U U U U U U U U U U U - - - - - - - - -

U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U 0.0239 J J U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U 0.0272 J J U U U U U U
U U U U U U U U U U U U U U U U U U 0.0296 J J U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U 0.0294 J J U U U U U U

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 4 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Butanone, 2- mg/kg
Ethylbenzene mg/kg
Methyl-2-pentanone, mg/kg
Methylene chloride mg/kg
Toluene mg/kg
Trichloroethane,  1,1 mg/kg
Xylenes, total mg/kg

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

ULA-SB05
ULA0021

19-May-11
3 - 5 Ft
REG

ULA-SB05
ULA0035

19-May-11
8 - 10 Ft

REG

ULA-SB04
ULA0034

18-May-11
8 - 10 Ft

REG

ULA-SB05
ULA0007

19-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0006

18-May-11
0 - 1 Ft
REG

ULA-SB04
ULA0020

18-May-11
3 - 5 Ft
REG

ULA-SB03
ULA0031

19-May-11
8 - 10 Ft

REG

ULA-SB03
ULA0032

19-May-11
8 - 10 Ft

FD

ULA-SB03
ULA0019

19-May-11
3 - 5 Ft
REG

U U U U U U U U U 0.0288 J J U U U U U U 0.0466 J J 0.0439 J J U U U
0.0011 J J U U U U U U U U U 0.001 J J U U U U U U U U U U U U

U U U U U U U U U U U U U U U U U U 0.006 J J U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U 0.0175 B B 0.0187  J 0.0088  U U U 0.135  J 0.0046 J J U U U 0.0147  J

0.0017 J J U U U U U U U U U 0.0015 J J U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 5 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
PEST/PCB
Aroclor 1254 mg/kg
SEMIVOLATILES
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Chrysene mg/kg
Fluoranthene mg/kg
Methylnaphthalene, 2 mg/kg
Phenanthrene mg/kg
Pyrene mg/kg

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

75.8  81.7  80  77.3  80  82.5  82.1  83.1  78.8  

10400  9330  6270  11900  3890  4090  10200  7020  J 6360  
U U U U U U 0.11 B J U U U 0.14 B J 0.18 B J U U U U U U U U U

6.1  5.7  6.9  6.3  20.4  4  7.8  3  J 7.9  
82.5  54.6 B J 44  60.4 B J 41.6  36.2  62.1  59.1  35.8  
0.69 B J 0.49 B J 0.36  0.52 B J 0.26 B J 0.25  0.53 B J 0.34 B J 0.35  
0.33 B J U U U 0.26  U U U 0.22 B J 0.12 B J U U U 0.14 B J U U U
2840  2990  50100  1840  49700  49900  2290  80700  J 29900  
12.9  16  10.5  15.6  7.4  7.4  14.3  11.5  J 10.5  
6.1 B J 5.9 B J 7.8  5.3 B J 8.1  3  9.9  4  J 6.2  

10.1  18.5  18  10.8  15.3  12.4  18.1  12.2  J 16  
15300  17700  14100  16800  13400  7670  19900  12400  J 13800  

12.7  8.5  10.9  8.6  8.4  9.3  11.4  8.5  J 11.2  
1720  2780  15800  2120  14900  17400  2450  15200  J 12700  
525  146  443  109  587  256  434  329  J 206  

0.039 B  J 0.033 B J 0.02 B J 0.029 B J 0.013 B J 0.016 B J 0.076 B J 0.035 B J 0.018 B J
12.6  19.2  19.8  16  15.1  9.9  18.1  10.9  J 16.4  
596 B J 928 B J 1090  580 B J 614  730  701 B J 930 B J 1080  

U U U U U U 0.99 B J U U U 0.33 B J 0.22 B J U U U U U U 0.39 B J
U U U U U U 94.7 B J U U U 81.3 B J 85.3 B J U U U U U U 96.4 B J
U U U U U U U U U U U U 0.33 B J U U U U U U U U U U U U

22.7  20.4  16.1  23.6  13.6  13  24.3  10.5  J 15.6  
40.7  53.4  41.8  35.3  34.7  25.6  35.3  35.3  J 38.1  

U U U U U U U U U U U U U U U U U U - - - U U U - - -

U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 6 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Butanone, 2- mg/kg
Ethylbenzene mg/kg
Methyl-2-pentanone, mg/kg
Methylene chloride mg/kg
Toluene mg/kg
Trichloroethane,  1,1 mg/kg
Xylenes, total mg/kg

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

ULA-SB08
ULA0038

19-May-11
8 - 10 Ft

REG

ULA-SB08
ULA0010

19-May-11
0 - 1 Ft
REG

ULA-SB08
ULA0024

19-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0023

18-May-11
3 - 5 Ft
REG

ULA-SB07
ULA0037

18-May-11
8 - 10 Ft

REG

ULA-SB06
ULA0036

18-May-11
8 - 10 Ft

REG

ULA-SB07
ULA0009

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0008

18-May-11
0 - 1 Ft
REG

ULA-SB06
ULA0022

18-May-11
3 - 5 Ft
REG

0.0457  0.0207 J J U U U 0.021 J J U U U 0.0211 J J 0.0732 J J U U U U U U
U U U U U U U U U U U U 0.0029 J J U U U U U U U U U U U U
U U U U U U U U U U U U U U U 0.0053 J J 0.0069 J J U U U U U U
U U U U U U U U U U U U 0.0013 J J U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U

0.0037 J J 0.0061 J J 0.0093 J J 0.0081 J J 0.0056 J J 0.0041 J J U U U 0.0113  J 0.0151  J
U U U U U U U U U U U U 0.0068  U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U 0.0037 J J U U U U U U U U U U U U
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 7 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
PEST/PCB
Aroclor 1254 mg/kg
SEMIVOLATILES
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Chrysene mg/kg
Fluoranthene mg/kg
Methylnaphthalene, 2 mg/kg
Phenanthrene mg/kg
Pyrene mg/kg

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

81.7  81  81  93.9  82.8  79.2  79.8  84.8  80.1  

10500  4020  5760  6310  10100  10000  11900  9010  9810  
U U U 0.21 B J 0.19 B J U U U U U U U U U U U U U U U U U U

4.4  14.7  9.2  3.2  8.1  13.8  10.6  8.6  5.7  
57.4  29.4  44.3  47.6  71.2  94.3  74.4  67.3 B J 56.6  
0.59 B J 0.26 B J 0.33  0.35 B J 0.5 B J 0.56 B J 0.62 B J 0.71 B J 0.56 B J

U U U 0.27  0.21 B J 0.18 B J U U U 0.41 B J U U U 0.95 B J 0.39 B J
2520  53400  49800  2310  3070  3160  3350  1280 B J 20400  
14.2  6.6  9.9  8.4  16.4  17.4  19.9  15.1  16.4  

7 B J 5.3  7.7  3.3 B J 9 B J 16  13.5 B J 17.8 B J 12 B J
8.6  14.4  16.9  9.4  16.9  26.9  25.9  12.4  17.6  

13200  11400  12000  9230  22800  28600  26000  22600  20300  
10.4  9  10.9  9.1  9.2  15.9  14.5  7.9  10.1  
2070  15600  17300  1300  3200  3470  4140  1620 B J 9100  
168  692  523  148  478  870  530  157  547  

0.04 B J U U U 0.01 B J 0.044 B J 0.02 B J 0.03 B J 0.026 B J 0.012 B J 0.014 B J
13.7  16.3  18.5  8.3  25.3  34.5  32.4  32.6  28  
586 B J 604  1120  516 B J 1140 B J 1080 B J 1370 B J 516 B J 1010 B J

U U U U U U 0.42 B J 0.54 B J U U U U U U U U U U U U U U U
U U U 80.7 B J 125 B J U U U U U U U U U U U U U U U U U U
U U U 0.43 B J 0.32 B J U U U U U U U U U U U U U U U U U U

22.9  12.2  14.7  13.3  24.3  27  27  25.8  19.2  
36.5  31.7  39.1  28.5  47.1  63.3  66.5  170  76.2  

U U U U U U U U U U U U U U U - - - - - - U U U U U U

U U U U U U U U U U U U U U U U U U U U U 0.0286 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0241 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0383 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0338 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0616 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0301 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0433 J J U U U
U U U U U U U U U U U U U U U U U U U U U 0.0465 J J U U U

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 8 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Butanone, 2- mg/kg
Ethylbenzene mg/kg
Methyl-2-pentanone, mg/kg
Methylene chloride mg/kg
Toluene mg/kg
Trichloroethane,  1,1 mg/kg
Xylenes, total mg/kg

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

ULA-SB11
ULA0013

19-May-11
0 - 1 Ft
REG

ULA-SB11
ULA0027

19-May-11
3 - 5 Ft
REG

ULA-SB10
ULA0040

19-May-11
8 - 10 Ft

REG

ULA-SB10
ULA0041

19-May-11
8 - 10 Ft

FD

ULA-SB10
ULA0012

19-May-11
0 - 1 Ft
REG

ULA-SB10
ULA0026

19-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0025

18-May-11
3 - 5 Ft
REG

ULA-SB09
ULA0039

18-May-11
8 - 10 Ft

REG

ULA-SB09
ULA0011

18-May-11
0 - 1 Ft
REG

0.0406  0.012 J J U U U 0.0773 J J U U U U U U 0.0146 J J 0.0362 J J U U U
U U U U U U U U U U U U U U U 0.0018 J J U U U U U U 0.001 J J
U U U U U U U U U 0.0076 J J U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U

0.0036 J J U U U U U U U U U 0.0075  U U U 0.0035 J J U U U U U U
U U U 0.0019 J J U U U U U U U U U 0.0024 J J U U U U U U 0.0018 J J
U U U U U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U U U U U
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 9 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

GENERAL CHEMISTRY
% Solids Percent
METALS
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Magnesium mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Potassium mg/kg
Selenium mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
PEST/PCB
Aroclor 1254 mg/kg
SEMIVOLATILES
Benzo(a)anthracene mg/kg
Benzo(a)pyrene mg/kg
Benzo(b)fluoranthene mg/kg
Chrysene mg/kg
Fluoranthene mg/kg
Methylnaphthalene, 2 mg/kg
Phenanthrene mg/kg
Pyrene mg/kg

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

81.8  83.7  79.8  78.5  

6350  3760  8680  5530  
U U U U U U U U U U U U

5.9  3  5.6  4.9  
64.7  19.2  35 B J 49.2  
0.35  0.17 B J 0.42 B J 0.31  
0.19 B J 0.18 B J U U U 0.14 B J

51500  427  J 619 B J 49600  
13.5  4.7  14.4  11.8  
6.8  1.5 B J 5.2 B J 7  

20.6  38.4  58.4  18.9  
13400  5540  18500  11700  

12  7.4  69  10.5  
14400  480  1240  11100  

436  43.1  130  584  
0.015 B J 0.016 B J 0.028 B J 0.017 B J
18.6  9.7  14.7  15.6  
1240  235 B J 423 B J 999  

U U U 0.23 B J U U U U U U
122 B J U U U U U U 400 B J

U U U U U U U U U U U U
15.1  8.3  25.1  12.5  
48.1  48.3  48.6  49.1  

U U U 0.0129 J J U U U U U U

U U U 0.0329 J J U U U U U U
U U U 0.0308 J J U U U U U U
U U U 0.0444 J J U U U U U U
U U U 0.0343 J J U U U U U U
U U U 0.0811 J J U U U U U U
U U U U U U U U U U U U
U U U 0.0421 J J U U U U U U
U U U 0.0555 J J U U U U U U

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG
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 Appendix I

Soil Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 10 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

VOLATILES
Acetone mg/kg
Benzene mg/kg
Butanone, 2- mg/kg
Ethylbenzene mg/kg
Methyl-2-pentanone, mg/kg
Methylene chloride mg/kg
Toluene mg/kg
Trichloroethane,  1,1 mg/kg
Xylenes, total mg/kg

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

ULA-SB12
ULA0028

19-May-11
3 - 5 Ft
REG

ULA-SB12
ULA0044

19-May-11
8 - 10 Ft

REG

ULA-SB11
ULA0043

19-May-11
8 - 10 Ft

REG

ULA-SB12
ULA0014

19-May-11
0 - 1 Ft
REG

0.0208 J J U U U 0.0585 J J U U U
U U U U U U U U U 0.0015 J J
U U U U U U U U U U U U
U U U U U U U U U U U U
U U U U U U U U U U U U
U U U 0.0071 J J U U U U U U
U U U U U U U U U 0.0019 J J
U U U U U U U U U U U U
U U U U U U U U U U U U

Notes:
1) "-" - Not analyzed.
2) "U" - Not detected.
3) LQ - Laboratory qualifier.
4) VQ - Validation qualifier.
5) Laboratory and data validation qualifier definitions are presented in Table 5 of Appendix H.
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 Appendix I

Groundwater Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 11 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

GENERAL CHEMISTRY
Alkalinity N ppm - - - - - - 452  J 420  - - - 408  - - - 356  - - -
Alkalinity, Carbonate N µg/L 370000  390000  - - - - - - 428000  - - - 391000  - - - - - -
Chloride N ppm 10.2  J 10  J 10.8  10.8  11.8  10.7  7.5  9.1  - - -
Hardness (as CaCO3) N ppm 458  476  522  513  387  380  413  - - - - - -
Nitrate-Nitrite N ppm U U U U U U U U U U U U U U U U U U 0.28  U U U - - -
Sulfate N ppm 105  J 110  J 105  111  129  82.6  J 70.7  71.8  - - -
Total dissolved solids N ppm 547  525  598  639  603  511  487  462  - - -
Total suspended solids N ppm U U U 4 B J 8 B J 5 B J 12  10  J 8 B J 18  - - -
Turbidity N NTU 2.8  J 4.1  J 2.9  3.3  3.5  29.3  4.3  14.9  J - - -
METALS
Aluminum N µg/L 62.3 B J 70.7 B J 31.3 B J 46.1 B J 38.4 B J 25.8 B J 107 B J 70.2 B J - - -
Aluminum Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Antimony N µg/L U U U U U U U U U U U U 2.3 B J U U U U U U 2 B J - - -
Antimony Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Arsenic N µg/L U U U U U U U U U U U U 2.1 B J 5.8 B J U U U U U U - - -
Arsenic Y µg/L U U U U U U U U U U U U 2.8 B J 5.9 B J U U U - - - - - -
Barium N µg/L 77.3 B J 81.5 B J 96.7 B J 95 B J 239  242  153 B J 197 B J - - -
Barium Y µg/L 76 B J 74 B J 92.7 B J 93.2 B J 216  231  151 B J - - - - - -
Calcium N µg/L 127000  132000  142000  140000  92100  87600  103000  97800  - - -
Calcium Y µg/L 126000  120000  143000  141000  82800  81900  103000  - - - - - -
Chromium N µg/L 1 B J U U U U U U U U U U U U U U U U U U U U U - - -
Chromium Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Cobalt N µg/L U U U U U U U U U U U U 1.8 B J 2 B J U U U U U U - - -
Cobalt Y µg/L U U U U U U U U U U U U 1.6 B J 2 B J U U U - - - - - -
Copper N µg/L 2.1 B J 2.5 B J U U U U U U U U U U U U U U U U U U - - -
Copper Y µg/L 2.1 B J U U U U U U U U U U U U U U U U U U - - - - - -
Iron N µg/L 403  405  1200  1200  1710  3640  228 B J 156 B J - - -
Iron Y µg/L 286 B J 277 B J 954  931  957  3270  U U U - - - - - -
Lead N µg/L U U U U U U 1.2 B J 1 B J U U U U U U U U U U U U - - -
Lead Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Magnesium N µg/L 34100  35500  40600  39700  38100  39200  37800  40200  - - -
Magnesium Y µg/L 34000  31700  39900  39700  34300  36700  37500  - - - - - -
Manganese N µg/L 120  127  189  183  281  275  37.3  138  - - -
Manganese Y µg/L 116  115  167  167  250  254  33.6  - - - - - -
Mercury N µg/L U U U U U U U U U U U U U U U U U U U U U U U U - - -
Mercury Y µg/L U U U U U U U U U U U U 0.18 B J U U U U U U - - - - - -
Nickel N µg/L U U U U U U 2 B J U U U U U U U U U U U U U U U - - -
Nickel Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Potassium N µg/L 1820 B J 1870 B J 2020 B J 1920 B J 4850 B J 6360 B J 2430 B J 4200 B J - - -
Potassium Y µg/L 1710 B J 1600 B J 1800 B J 1750 B J 4470 B J 6040 B J 2430 B J - - - - - -
Selenium N µg/L 3.2 B J 2.8 B J U U U U U U U U U U U U 3.2 B J U U U - - -
Selenium Y µg/L 2.2 B J 3.3 B J U U U U U U U U U U U U 2.8 B J - - - - - -
Sodium N µg/L 24100  24500  31100  31300  78200  57000  21300  26300  - - -
Sodium Y µg/L 23100  22400  29700  29400  70100  54000  21200  - - - - - -
Vanadium N µg/L U U U U U U U U U U U U U U U U U U U U U U U U - - -
Vanadium Y µg/L U U U U U U U U U U U U U U U U U U U U U - - - - - -
Zinc N µg/L U U U U U U 9.6 B J U U U U U U U U U U U U 5 B J - - -

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG
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 Appendix I

Groundwater Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 12 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

Zinc Y µg/L U U U U U U 5.2 B J 5.8 B J U U U 5.8 B J U U U - - - - - -
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 Appendix I

Groundwater Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 13 of 16)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ

ULA-MW03
ULA3019
25-Apr-12

0 - 0 Ft
REG

ULA-MW02
ULA3018
30-Apr-12

0 - 0 Ft
REG

ULA-MW01
ULA3016
1-May-12
0 - 0 Ft

FD

ULA-MW01
ULA3011
9-Dec-11

4.3 - 4.36 Ft
FD

ULA-MW01
ULA3010
9-Dec-11

4.3 - 4.36 Ft
REG

ULA-PZ01
ULA3000
16-Jun-11

0 - 0 Ft
REG

ULA-MW01
ULA3015
1-May-12
0 - 0 Ft
REG

ULA-MW03
ULA3014
12-Dec-11

6.35 - 6.69 Ft
REG

ULA-MW02
ULA3013
13-Dec-11

7.56 - 7.83 Ft
REG

SEMIVOLATILES
Di-n-butyl phthalate N µg/L U U U 1.6 J J U U U U U U U U U U U U U U U U U U U U U
VOLATILES
Acetone N µg/L U U U U U U U U U U U U U U U U U U U U U U U U U U U
Trichloroethane,  1,1,1-N µg/L U U U U U U U U U U U U U U U U U U U U U U U U U U U
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Groundwater Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

GENERAL CHEMISTRY
Alkalinity N ppm
Alkalinity, Carbonate N µg/L
Chloride N ppm
Hardness (as CaCO3) N ppm
Nitrate-Nitrite N ppm
Sulfate N ppm
Total dissolved solids N ppm
Total suspended solids N ppm
Turbidity N NTU
METALS
Aluminum N µg/L
Aluminum Y µg/L
Antimony N µg/L
Antimony Y µg/L
Arsenic N µg/L
Arsenic Y µg/L
Barium N µg/L
Barium Y µg/L
Calcium N µg/L
Calcium Y µg/L
Chromium N µg/L
Chromium Y µg/L
Cobalt N µg/L
Cobalt Y µg/L
Copper N µg/L
Copper Y µg/L
Iron N µg/L
Iron Y µg/L
Lead N µg/L
Lead Y µg/L
Magnesium N µg/L
Magnesium Y µg/L
Manganese N µg/L
Manganese Y µg/L
Mercury N µg/L
Mercury Y µg/L
Nickel N µg/L
Nickel Y µg/L
Potassium N µg/L
Potassium Y µg/L
Selenium N µg/L
Selenium Y µg/L
Sodium N µg/L
Sodium Y µg/L
Vanadium N µg/L
Vanadium Y µg/L
Zinc N µg/L

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

- - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - 361000  - - - - - - - - - - - -
- - - - - - - - - 7.1  - - - - - - - - - - - -
- - - - - - - - - 844  368  - - - - - - - - -
- - - - - - - - - U U U - - - - - - - - - - - -
- - - - - - - - - 94.8  J - - - - - - - - - - - -
- - - - - - - - - 496  - - - - - - - - - - - -
- - - - - - - - - 5920  - - - - - - - - - - - -
- - - - - - - - - 142  J - - - - - - - - - - - -

- - - - - - - - - 7820  J 2030  - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 25.9  9.8 B J - - - - - - - - -
- - - - - - - - - U U U 3.4 B J - - - - - - - - -
- - - - - - - - - 194 B J 276  - - - - - - - - -
- - - - - - - - - 128 B J 274  - - - - - - - - -
- - - - - - - - - 221000  J 90700  - - - - - - - - -
- - - - - - - - - 104000  80000  - - - - - - - - -
- - - - - - - - - 13.3  4.1 B J - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 10 B J 1.9 B J - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 27.6  6.7 B J - - - - - - - - -
- - - - - - - - - U U U 2.1 B J - - - - - - - - -
- - - - - - - - - 28900  J 4220  - - - - - - - - -
- - - - - - - - - 874  38.4 B J - - - - - - - - -
- - - - - - - - - 16.5  2.2 B J - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 71000  J 34300  - - - - - - - - -
- - - - - - - - - 33700  31300  - - - - - - - - -
- - - - - - - - - 947  J 858  - - - - - - - - -
- - - - - - - - - 191  751  - - - - - - - - -
- - - - - - - - - 0.14 B J U U U - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 25.8 B J 5.8 B J - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 3810 B J 7570 B J - - - - - - - - -
- - - - - - - - - 1470 B J 7520 B J - - - - - - - - -
- - - - - - - - - 2.1 B J U U U - - - - - - - - -
- - - - - - - - - 2.1 B J U U U - - - - - - - - -
- - - - - - - - - 14900  42700  - - - - - - - - -
- - - - - - - - - 14900  45000  - - - - - - - - -
- - - - - - - - - 20.6 B J 5.3 B J - - - - - - - - -
- - - - - - - - - U U U U U U - - - - - - - - -
- - - - - - - - - 71.9  J 29.9  - - - - - - - - -

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

Zinc Y µg/L

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

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

- - - - - - - - - 5.5 B J 8.3 B J - - - - - - - - -
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Groundwater Detected Hits Summary
Unloading Area Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Filtered Units

SEMIVOLATILES
Di-n-butyl phthalate N µg/L
VOLATILES
Acetone N µg/L
Trichloroethane,  1,1,1-N µg/L

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

ULA-PZ03
ULA3004
17-Jun-11

0 - 0 Ft
REG

ULA-PZ05
ULA3006
17-Jun-11

7.93 - 29.45 Ft
REG

ULA-PZ01
ULA3001
16-Jun-11

0 - 0 Ft
FD

ULA-PZ07
ULA3008
16-Jun-11

0 - 0 Ft
REG

ULA-PZ08
ULA3009
17-Jun-11

0 - 0 Ft
REG

ULA-PZ06
ULA3007
16-Jun-11

0 - 0 Ft
REG

ULA-PZ04
ULA3005
20-Jun-11

5.19 - 6.43 Ft
REG

ULA-PZ02
ULA3003
17-Jun-11

7.72 - 22 Ft
REG

- - - U U U U U U U U U U U U U U U U U U U U U

U U U 22.3 J B 26.2  B U U U U U U 17 J B 10.4 J B U U U
U U U U U U U U U 7.9  U U U U U U U U U U U U

Notes:
1) "-" - Not analyzed.
2) "U" - Not detected.
3) LQ - Laboratory qualifier.
4) VQ - Validation qualifier.
5) Laboratory and data validation qualifier definitions are presented in Table 5 of Appendix H.
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1.0 Introduction ______________________________________________________  
 
This appendix presents results of the quality assurance (QA)/quality control (QC) measures 

implemented for the sampling and analysis activities at the Unloading Area (ULA) at the Former 

Plum Brook Ordnance Works (PBOW) in 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 the ULA at PBOW. 

 

Shaw Environmental, Inc. (Shaw) conducted investigative sampling at the ULA from April 2011 

through May 2012. 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. Test America North Canton analyzed the 

explosives in their Sacramento laboratory. All analyses were performed by laboratories certified 

by the Environmental Laboratory Accreditation Program for the analytes analyzed. All data 

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

analyzed were validated following the logic identified in the U.S. Environmental Protection 

Agency (EPA) Contract Laboratory Program (CLP) National Functional Guidelines for 

Inorganic Data Review (October 2004) and the EPA Contract Laboratory Program National 

Functional Guidelines for Superfund Organic Review (June 2008) for all areas except blanks. 

EPA Region 3 Modifications to the Laboratory Data Validation Functional Guidelines for 

Evaluating Inorganic Analyses (April 1993) and EPA Region 3 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, analytical methods, and laboratory standard 

operating procedures (SOP) were applied to all sample results. As a result of the use of Update 

III SW846 test methods for the analytical data and the application of the 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, gas chromatography/mass 

spectrometry (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 
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analytical methods not addressed by the CLP and EPA Region 3 guidelines, the validation was 

based on the method requirements (i.e., SW846, Code of Federal Regulations, SOPs); the U.S. 

Department of Defense Quality Systems Manual, Version 4.2; and technical judgment, following 

the logic of the CLP validation guidelines.  

 

These 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 sampling analysis plan (SAP). The results of this review are 

presented in the following sections, with all analytical outliers or nonconformances discussed 

where they occurred.  

 

Section 2.0 discusses the field investigation and QC procedures used during the sampling effort. 

Section 3.0 outlines the analytical program and the associated QC activities performed. The final 

part of this document, Section 4.0, summarizes the data findings and their overall impact on the 

usability of the analytical data. 

 

2.0 Field Sampling and Quality Control Activities _____________________  
 
Shaw was retained by the U. S. Army Corps of Engineers Nashville District to conduct 

investigative and sampling activities at the PBOW ULA. Field activities at this site included 

collection of surface soil samples, subsurface soil samples, and groundwater samples. The 

collection of these samples and their associated QC samples are discussed in this section. Thirty-

six project and five field duplicate soil samples were submitted to Accutest, Orlando, Florida, for 

analysis. Fourteen project and three field duplicate groundwater samples were submitted to 

Accutest, Orlando, Florida, for analysis. Five field split soil samples and three field split 

groundwater 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 forms. These forms provided project-specific analytical 

specifications and QC instructions to the laboratory. A formal chain-of-custody 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.  
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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 samples. 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.  

 

Field duplicate samples were collected at a frequency of 1 for every 10 samples (10 percent), or 

1 per sampling event when fewer than 10 samples were collected. Four field duplicate soil 

samples and three field duplicate water 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 (RL) but 

greater than the method detection limit (MDL), the RPD is reported, but is of limited value. Only 

samples with detections in both the regular and the duplicate were qualified for high RPDs. 

 

The acceptance criterion of 30 percent RPD for waters and 50 percent RPD for soils was used to 

evaluate these sample results. The data compared well when detected concentrations were 

greater than the RL. RPD is calculated using the following formula: 

 

 
where: 
 

RPD  =  relative percent difference 
A   =  original result 
B   =  field duplicate result. 

100
2/)(

x
BA

BA
RPD
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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, Ohio. Test America, North Canton transferred 

explosives to Test America, West Sacramento. Test America’s West Sacramento laboratory is 

certified by the Environmental Laboratory Accreditation Program for all explosives analyzed. 

The split samples were submitted to the laboratory for the same analyses 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 1 for every 10 regular 

samples, or 1 per sampling event when fewer than 10 samples were collected. Four soil field split 

samples and three groundwater 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 criteria. 

 

3.0 Analytical Program and Quality Control 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, matrix spike (MS)/matrix spike duplicate (MSD), surrogates, and internal 

standards. The following SW-846 and EPA methods were used to analyze PBOW samples:  

 

Parameter (Prep/Analytical Method) 

Volatile Organics by GC/MS SW846 5030B (AQ)/5035(SO)/8260B 

Semivolatile Organics by GC/MS SW846 3510C(AQ)/3550C(SO)/8270D 

Total and Dissolved Metals by SW846 3510(SO)/3050B(AQ)/6010C/7470A/7471B 

Nitroaromatic and Nitramine Explosives by SW846 3535A(SO)/8330A 

Polychlorinated Biphenyls by SW846 3550C(SO)/3510C(GW)/8082A 

Wet Chemistry (Total Organic Carbon, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, 
Total Dissolved Solids, Total Suspended Solids, Hardness, Cyanide) 
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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 Quality Assurance/Quality Control 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 initial calibration (ICAL) individual relative response factor criteria were met with 

the following exception:  

 

Volatiles. The following exhibited individual ICAL/CCAL relative response factor <0.1: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F83513 
ULA3000, ULA3001, ULA3003, ULA3004, 

ULA3006, ULA3007, ULA3008 
Acetone B/R 

F92572 ULA3019 Acetone R 

F92649 ULA3015, ULA3016 Acetone R 

F82669 ULA0031 Acetone R 

240-10856-1 ULA3017 
2-Butanone, 

1,2-Dibromo-3-chloropropane 
R 

240-1269-1 ULA3002 
2-Butanone, Bromomethane, 
1,2-Dibromo-3-Chloropropane 

R 

SDG – Sample Delivery Group 

 

Individual ICAL percent relative standard deviation and/or continuing calibration (CCAL) 

percent difference criteria were met for all fractions with the exceptions noted below. The 

criteria used to evaluate the data are individual ICAL percent relative standard deviation +/- 30 

percent and/or CCAL percent difference +/- 20 percent (volatile and semivolatile organics); +/-

15 percent (explosives); for metals, individual ICAL/CCAL percent relative standard deviation 

+/- 10 percent; and for mercury, individual ICAL/CCAL percent relative standard deviation +/- 

20 percent. 
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Volatiles. The following compounds exhibited individual ICAL percent relative standard 

deviation > 30 percent and/or CCAL percent difference > 20 percent: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F92572 ULA3019 Acetone R 

F92649 ULA3015 Acetone R 

F82634 
ULA0001, ULA0006, ULA0008, 
ULA0020,  ULA0022, ULA0023, 

ULA0011, ULA0025 
Chloroethane J/UJ 

F82634 ULA0001 Bromomethane UJ 

F82634 ULA0015, ULA0029, ULA0034 
2-Methyl-2-pentanone, 2-Hexanone, 

1,1,2,2-Tetrachloroethane 
J/UJ 

F82669 ULA0040, ULA0041 Acetone J/UJ 

F82669 ULA0030 Methylene Chloride J/UJ 

F83609 ULA3005 
cis-1,2-Dichloropropene,   

Carbon tetrachloride 
UJ 

F88539 ULA3010, ULA3011 
Acetone, Methylene Chloride, 

Carbon Tetrachloride, 2-Hexanone 
UJ 

240-10856-1 ULA3017 Dichlorodifluoromethane UJ 

240/478-1 
ULA0004, ULA0018,  
ULA0033, ULA0042 

Dichlorodifluoromethane, 
Chloromethane 

UJ 

240-6757-1 ULA3012 2-Butanone UJ 

240-1269-1 ULA3002 

Bromomethane, Chloroethane, 
Trichlorofluoromethane, 

Methylene chloride, 
4-Methyl-2-pentanone 

R/UJ 

 

Semivolatiles. The following compounds exhibited individual ICAL percent relative standard 

deviation > 30 percent and/or CCAL percent difference > 20 percent: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F82669 ULA0013, ULA0027, ULA0014 
Indeno(1,2,3-cd)pyrene, 
Dibenz(a,h)anthracene, 

Benzo(g,h,i)perylene 
J/UJ 

F82669 

ULA0028, ULA0002, ULA0003, 
ULA0016, ULA0017, ULA0005, 
ULA0019, ULA0007, ULA0021, 
ULA0010, ULA0024, ULA0012, 
ULA0026 

Bis(2-chloroispropyl)ether, 
Butylbenzylphthalate, 

Bis(2-ethylhexyl)phthalate, 
Di-n-octylphthalate 

J/UJ 

F83513 
ULA3000, ULA3003, ULA3004, 
ULA3006, ULA3007, ULA3008,  
ULA3009 

2,4-Dinitrophenol UJ 

F83609 ULA3005 Benzo(g,h,i)perylene UJ 

240-478-1 ULA0004 Benzaldehyde UJ 
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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 

method blank is considered acceptable by the laboratory 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). The data validator evaluated all blank data associated 

with each sample. The data validators evaluated all blank data associated with each sample. The 

third-party data validation evaluation criteria for method blanks are as follows: 
 

 If a parameter is found in a blank but not detected in the sample, no action is taken. 
 
 For organics, if the sample result is less than 5 times (most analytes) or 10 times 

(common laboratory contaminants) that of the blank result, the sample result is 
qualified “B.” 

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

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

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

contaminants) the blank result, no action is taken. 

 

All method blanks were found to be acceptable with the following exceptions: 

SDG Number Samples Affected Analyte(s) 
Blank  
Type 

Validation 
Qualifier 

F82669 ULA0031 Methylene Chloride Method B 

240-10856-1 ULA3017 Acetone Method B 

 

3.1.3 Surrogate Recoveries 

Surrogate standards are defined as nontarget 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 with the following exception: 

 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

F82669 ULA0043 Acetone J 
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The surrogate control limits for this project can be found in Attachment A of Appendix E. The 

surrogate control limits used for evaluation are the laboratory established in-house surrogate 

criteria.  

 

3.1.4  Matrix Spikes and Laboratory Control Spikes  

Two types of spikes were performed for all analyses: MS samples 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 an MSD or LCS duplicate. In this 

manner, the precision of the assessment can be quantified as the RPD of the original and 

duplicate spike.  

 

MS samples were assigned at a frequency of at least 1 for every 20 field samples collected. Eight 

MS/MSD pairs (ULA0002-MS/MSD, ULA0004-MS/MSD, ULA0007-MS/MSD, ULA0024-

MS/MSD, ULA0030-MS/MSD, ULA0040-MS/MSD, ULA3004-MS/MSD, and ULA3005-

MS/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 

specified in the SAP. In addition to the overall collection frequency, the analytical method 

requires that the laboratory analyze one set of spikes per analytical batch. To comply with this 

method requirement, the laboratory may analyze additional MS/MSD pairs. The validator 

evaluated all batch QC. The laboratory's statistically determined target acceptance limits were 

used to assess the spike recovery and RPD. The following MS/MSD recoveries are outside of 

established QC criteria: 
 

Volatiles 

SDG 
Number 

Samples 
Affected 

Compound(s) 
Validation 
Qualifier 

F83513 ULA3007 
Bromodichloromethane, Bromoform, Carbon disulfide,  

1,2-Dichloroethane, Dibromochloromethane, 
Cis-1,3-Dichloropropene, Trans-1,3-Dichloropropene 

UJ 

F82634 ULA0001 

Acetone, Bromoform, Chlorobenzene, , 2-Hexanone, 
Dibromochloromethane, Cis-1,3-Dichloropropene, 

trans-1,3-Dichloropropene, Ethylbenzene,  
4-Methyl-2-pentanone, Methylene chloride,  

Methyl ethyl ketone, Styrene, 1,1,2,2-Tetrachloroethane,  
1,1,2-Trichloroethane, Xylenes (total) 

J/UJ 

F82669 ULA0024 2-Hexanone UJ 
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SDG 
Number 

Samples 
Affected 

Compound(s) 
Validation 
Qualifier 

F82669 ULA0007 Chlorobenzene, Styrene, Xylene (total) UJ 

F82669 ULA0040 2-Hexanone, Styrene UJ 

 
Metals Analysis 

SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 Aluminum, Antimony, Calcium, Selenium,  
Silver, Beryllium, Nickel 

J/UJ 

F82669 ULA0024 Antimony, Arsenic, Cadmium, Cobalt,  
Nickel, Silver, Copper, Vanadium 

J/UJ 

 
Explosive Analysis 

SDG Number Samples Affected Analyte 
Validation 
Qualifier 

F83041 SL3120 4-Amino-2,6-dinitrotoluene J 

 

Wet Chemistry Analysis 

SDG Number Samples Affected Analytes 
Validation 
Qualifier 

F92649 ULA3015 Alkalinity J 

F92649 ULA3018 Nitrate-Nitrite, Sulfate UJ 

F88539 ULA3010, ULA3011 Chloride, Nitrate-Nitrite, Sulfate J/UJ 

F83609 ULA3005 Total Cyanide, Sulfate J/UJ 

 

LCS results are used to evaluate laboratory 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. The following 

LCS recoveries are outside of established QC criteria: 
 
Volatile Analysis 

SDG 
Number 

Samples Affected Compound(s) 
Validation 
Qualifier 

F82634 ULA0037 Acetone, Methyl ethyl ketone J 

F82634 ULA0015, ULA0029, ULA0034 Methylene chloride J 

F82669 
ULA0013, ULA0028, ULA0002, ULA0005, 
ULA0007; ULA0043, ULA0021, ULA0010, 

ULA0012, ULA0041 
Acetone J 

F82669 ULA0005, ULA0007, ULA0010, ULA0012 Methyl ethyl ketone J 
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Semivolatile Analysis 

SDG Number Samples Affected Compound(s) 
Validation 
Qualifier 

240-478-1 ULA0018, ULA0033, ULA0042 4-Chlorophenyl phenyl ether UJ 

 

The LCS and MS/MSD control limits used for evaluation are the laboratory established in-house 

control limits. Detected constituents with associated MS/MSD or LCS recoveries above or below 

the QC limits were qualified as estimated (“J”). Sample results with associated MS/MSD or LCS 

recoveries below the QC limits were qualified as estimated nondetects (“UJ”). 

 

3.1.5  Laboratory Duplicate Sample Analysis 

Laboratory duplicate determinations are used to demonstrate acceptable method precision by the 

laboratory at the time of analysis. Duplicate sample analyses are also performed to generate data 

in order to determine the long-term precision of the analytical method on various matrices. 

Laboratory duplicates are not required for polychlorinated biphenyl analysis. Qualification of the 

following data was required:  

 

SDG Number Samples Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 Manganese J 

F82669 ULA0024 
Arsenic, Calcium, Chromium, Iron, 

Copper, Nickel, Vanadium, Zinc 
J 

F92649 ULA3018 Total Suspended Solids J 

 

3.1.6  Column Agreement 

For gas chromatography and high-performance liquid chromatography 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"). No data qualifiers were required due to column agreement.  

 

3.1.7  Interference Check Sample and Post-Digestion Spike 

The inductively coupled plasma (ICP) interference check sample (ICS) verifies the contract 

laboratory’s interelement and background correction factors. The ICS consists of two solutions:  

Solution A and Solution AB. Solution A consists of the interferents, and solution AB consists of 

the analytes mixed with the interferents. An ICS analysis consists of analyzing both solutions 

consecutively, starting with solution A, for all wavelengths used for each analyte reported by 

ICP. Results for the ICP analysis of the ICS solution AB must fall within the control limits of 
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+20 percent of the true value for the analytes included in the solution. All ICS percent recoveries 

were acceptable, with the following exceptions:  

 

SDG Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0014, ULA0002, ULA0003, ULA0005 Calcium J 

F83609 ULA3005 total and filtered Silver UJ 

 

Post-digestion spikes are elements added to a portion of a prepared sample to verify the absence 

or presence of matrix effects for ICP and ICP/mass spectroscopy analysis. To verify the absence 

of interference, the spike recovery must be between 75 percent and 125 percent. Results outside 

the acceptance limits require a method of standard additions for all samples within the batch. All 

post-digestion spike recoveries were found to be acceptable.  

 

3.1.8  Inductively Coupled Plasma Serial Dilutions 

The ICP serial dilution analysis is performed to determine whether significant physical or 

chemical interferences exist due to sample matrix. All QC criteria were met for the serial 

dilutions associated with the project samples, with the following exceptions: 

 

SDG Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F82669 ULA0002 
Aluminum, Calcium, Chromium, Cobalt, 
Copper, Iron, Magnesium, Manganese, 

Nickel, Potassium, Vanadium, Zinc 
J 

F82669 ULA0024 
Aluminum, Arsenic, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, 

Manganese, Nickel, Vanadium, Zinc 
J 

F83609 ULA3005 Total 
Aluminum, Calcium, Iron, 

Magnesium, Manganese, Zinc 
J 

 

3.2  Reporting Limits 

Limits have been established to describe project sensitivity requirements. Each laboratory is 

required to demonstrate method performance through 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., deionized water). Practical 

quantitation limits (PQL) or method quantitation limits (MQL) used for this project are those 

statistically determined by the laboratories. The analytical program executed for this project 

required the use of SW-846 methods, which specify the procedure for calculating the MDLs. The 

PQL/MQL calculation adjusts the limit by a predetermined mathematical factor for the analysis 
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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 nondetected. 
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 Code of Federal 

Regulations 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 with the following exception: 
 

Holding Times 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F82634 ULA0036 Volatiles J/UJ 

F82669 
ULA0017, ULA0024, ULA0030, ULA0031,  

ULA0032, ULA0035, ULA0038 
Volatiles J/UJ 

F83609 ULA3005 Turbidity J 

F92572 ULA3019 Turbidity J 

240-10856-1 ULA3017 Benzo(a)pyrene UJ 

240-478-1 ULA0004, ULA0018, ULA0033, ULA0042 Explosives UJ 

240-478-1 ULA0004, ULA0018 Polychlorinated Biphenyls J/UJ 

240-6757-1 ULA3012 Total Cyanide UJ 
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Preservation 

SDG Number Samples Affected Analytes  
Validation 
Qualifier 

F82634 ULA0029, ULA0034, ULA0036 Volatiles J/UJ 

F82669 
ULA0024, ULA0030, ULA0031,  
ULA0032, ULA0035, ULA0038 

Volatiles 
J/UJ 

F83513 ULA3003, ULA3008, ULA3009 Volatiles J/UJ 

 

Volatile samples listed above and qualified for improper preservative were prepared from a bulk 

sample container instead of the field-preserved vial due to QC failure of the analysis from the 

field prepared vials.  

 

4.0 Data Evaluation and Usability ____________________________________  

 
The analytical data review process identified a few analytical nonconformance issues that were 

noted during this analytical program. These anomalies have been discussed in the previous 

sections of this appendix. Table 3 summarizes all compounds requiring qualifier application due 

to anomalies discovered during data validation. Table 4 defines the reason codes for 

qualification, and Table 5 defines the data validation qualifiers. 

 

The following definitions are used for defining precision, accuracy, representativeness, 

completeness, and comparability as they have been applied to this evaluation. 

 

Precision. Precision is a measurement of mutual agreement among individual measurements of 

the same property, usually under prescribed similar conditions. Precision data were obtained 

through the analysis and evaluation of duplicate QA samples. Accuracy was determined through 

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS 

samples.  

 

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent 

recovery. These QA samples were collected and/or analyzed at the frequency established in the 

SAP, verifying the completeness element of the DQOs along with the evaluation of holding 

times and reporting limits. Percent recovery is calculated as follows: 
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Where:  

 X = the laboratory determined concentration of a spiked sample 

 S = the sample native concentration prior to spike 

 T = the true concentration of the spike. 

 

RPD 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 groundwater monitoring, representativeness requires proper location of wells and the 

collection of samples under consistent, documented procedures. Wells are located based upon the 

results of the hydrological study in progress and are designed to provide maximum coverage of 

the flow conditions. Requirements and procedures for sample collection and handling are 

designed to maximize sample representativeness. Representativeness also can be monitored by 

reviewing field documentation and by performing field audits.  

 

The samples were collected using Shaw SOPs and 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: 
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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, 50 regular project samples, 8 field duplicate samples, and 8 field split samples 

were collected, resulting in approximately 9,163 targeted analytical records. The only results 

rejected were due to multiple samples analyses (samples ULA3017 and ULA0004) and 10 poor 

performing volatile organic compounds by SW846-8260B. Using the above calculation, 99.9 

percent 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. 

 

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 for the ULA. 
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TABLES 



Table 1

Sample Cross Reference
Unloading Area SCR

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 2)

Sample Sample Sample Sample Sample Sample Delivery Group
Type Location Number Date Purpose Number 

SOIL ULA-SB01 ULA0001 18-MAY-11 REG F82634
SOIL ULA-SB04 ULA0006 18-MAY-11 REG F82634
SOIL ULA-SB06 ULA0008 18-MAY-11 REG F82634
SOIL ULA-SB07 ULA0009 18-MAY-11 REG F82634
SOIL ULA-SB09 ULA0011 18-MAY-11 REG F82634
SOIL ULA-SB01 ULA0015 18-MAY-11 REG F82634
SOIL ULA-SB04 ULA0020 18-MAY-11 REG F82634
SOIL ULA-SB06 ULA0022 18-MAY-11 REG F82634
SOIL ULA-SB07 ULA0023 18-MAY-11 REG F82634
SOIL ULA-SB09 ULA0025 18-MAY-11 REG F82634
SOIL ULA-SB01 ULA0029 18-MAY-11 REG F82634
SOIL ULA-SB04 ULA0034 18-MAY-11 REG F82634
SOIL ULA-SB06 ULA0036 18-MAY-11 REG F82634
SOIL ULA-SB07 ULA0037 18-MAY-11 REG F82634
SOIL ULA-SB09 ULA0039 18-MAY-11 REG F82634
SOIL ULA-SB02 ULA0002 19-MAY-11 REG F82669
SOIL ULA-SB02 ULA0002-MS 19-MAY-11 MS F82669
SOIL ULA-SB02 ULA0002-MSD 19-MAY-11 MSD F82669
SOIL ULA-SB02 ULA0003 19-MAY-11 FD F82669
SOIL ULA-SB02 ULA0004 19-MAY-11 FS 240-478-1
SOIL ULA-SB02 ULA0004-MS 19-MAY-11 MS 240-478-1
SOIL ULA-SB02 ULA0004-MSD 19-MAY-11 MSD 240-478-1
SOIL ULA-SB03 ULA0005 19-MAY-11 REG F82669
SOIL ULA-SB05 ULA0007 19-MAY-11 REG F82669
SOIL ULA-SB05 ULA0007-MS 19-MAY-11 MS F82669
SOIL ULA-SB05 ULA0007-MSD 19-MAY-11 MSD F82669
SOIL ULA-SB08 ULA0010 19-MAY-11 REG F82669
SOIL ULA-SB10 ULA0012 19-MAY-11 REG F82669
SOIL ULA-SB11 ULA0013 19-MAY-11 REG F82669
SOIL ULA-SB12 ULA0014 19-MAY-11 REG F82669
SOIL ULA-SB02 ULA0016 19-MAY-11 REG F82669
SOIL ULA-SB02 ULA0017 19-MAY-11 FD F82669
SOIL ULA-SB02 ULA0018 19-MAY-11 FS 240-478-1
SOIL ULA-SB03 ULA0019 19-MAY-11 REG F82669
SOIL ULA-SB05 ULA0021 19-MAY-11 REG F82669
SOIL ULA-SB08 ULA0024 19-MAY-11 REG F82669
SOIL ULA-SB08 ULA0024-MS 19-MAY-11 MS F82669
SOIL ULA-SB10 ULA0026 19-MAY-11 REG F82669
SOIL ULA-SB11 ULA0027 19-MAY-11 REG F82669
SOIL ULA-SB12 ULA0028 19-MAY-11 REG F82669
SOIL ULA-SB02 ULA0030 19-MAY-11 REG F82669
SOIL ULA-SB02 ULA0030-MS 19-MAY-11 MS F82669
SOIL ULA-SB02 ULA0030-MSD 19-MAY-11 MSD F82669
SOIL ULA-SB03 ULA0031 19-MAY-11 REG F82669
SOIL ULA-SB03 ULA0032 19-MAY-11 FD F82669
SOIL ULA-SB03 ULA0033 19-MAY-11 FS 240-478-1
SOIL ULA-SB05 ULA0035 19-MAY-11 REG F82669
SOIL ULA-SB08 ULA0038 19-MAY-11 REG F82669
SOIL ULA-SB10 ULA0040 19-MAY-11 REG F82669
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Table 1

Sample Cross Reference
Unloading Area SCR

Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 2)

Sample Sample Sample Sample Sample Sample Delivery Group
Type Location Number Date Purpose Number 

SOIL ULA-SB10 ULA0040-MS 19-MAY-11 MS F82669
SOIL ULA-SB10 ULA0040-MSD 19-MAY-11 MSD F82669
SOIL ULA-SB10 ULA0041 19-MAY-11 FD F82669
SOIL ULA-SB10 ULA0042 19-MAY-11 FS 240-478-1
SOIL ULA-SB11 ULA0043 19-MAY-11 REG F82669
SOIL ULA-SB12 ULA0044 19-MAY-11 REG F82669
GW ULA-PZ01 ULA3000 16-JUN-11 REG F83513
GW ULA-PZ01 ULA3001 16-JUN-11 FD F83513
GW ULA-PZ01 ULA3002 16-JUN-11 FS 240-1269-1
GW ULA-PZ02 ULA3003 17-JUN-11 REG F83513
GW ULA-PZ03 ULA3004 17-JUN-11 REG F83513
GW ULA-PZ03 ULA3004-MS 20-JUN-11 MS F83513
GW ULA-PZ03 ULA3004-MSD 20-JUN-11 MSD F83513
GW ULA-PZ05 ULA3006 17-JUN-11 REG F83513
GW ULA-PZ06 ULA3007 16-JUN-11 REG F83513
GW ULA-PZ07 ULA3008 16-JUN-11 REG F83513
GW ULA-PZ08 ULA3009 17-JUN-11 REG F83513
GW ULA-PZ04 ULA3005 20-JUN-11 REG F83609
GW ULA-PZ04 ULA3005-MS 20-JUN-11 MS F83609
GW ULA-PZ04 ULA3005-MSD 20-JUN-11 MSD F83609
GW ULA-MW01 ULA3010 09-DEC-11 REG F88539
GW ULA-MW01 ULA3011 09-DEC-11 FD F88539
GW ULA-MW01 ULA3012 09-DEC-11 FS 240-6757-1
GW ULA-MW02 ULA3013 13-DEC-11 REG F88657
GW ULA-MW03 ULA3014 12-DEC-11 REG F88657
GW ULA-MW03 ULA3019 25-APR-12 REG F92572
GW ULA-MW01 ULA3015 01-MAY-12 REG F92649
GW ULA-MW01 ULA3016 01-MAY-12 FD F92649
GW ULA-MW01 ULA3017 01-MAY-12 FS 240-10856-1
GW ULA-MW02 ULA3018 30-APR-12 REG F92649

FD - Field duplicate.
FS - Field split.
MS - Matrix spike.
MSD - Matrix spike duplicate.
REG - Regular.
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N µg/L 62.3 J 70.7 J 95 J 12.63 41.58
Arsenic N µg/L 1 U 1 U 4.8 J  -  -
Barium N µg/L 77.3 J 81.5 J 80 J 5.29 3.43
Calcium N µg/L 127000 132000 130000 3.86 2.33
Chromium N µg/L 1 J 1 U 1.4 U  -  -
Copper N µg/L 2.1 J 2.5 J 4.4 U 17.39  -
Iron N µg/L 403 405 420 0.50 4.13
Magnesium N µg/L 34100 35500 35000 J 4.02 2.60
Manganese N µg/L 120 127 120 5.67 0.00
Potassium N µg/L 1820 J 1870 J 1700 2.71 6.82
Selenium N µg/L 3.2 J 2.8 J 4 U 13.33  -
Sodium N µg/L 24100 24500 22000 1.65 9.11
Barium Y µg/L 76 J 74 J 77 J 2.67 1.31
Calcium Y µg/L 126000 120000 130000 4.88 3.13
Copper Y µg/L 2.1 J 1 U 4.4 U  -  -
Iron Y µg/L Iron J 277 J 280  -  -
Magnesium Y µg/L 34000 31700 34000 J 7.00 0.00
Manganese Y µg/L 116 115 120 0.87 3.39
Nickel Y µg/L 1 U 1 U 2.3 J  -  -
Potassium Y µg/L 1710 J 1600 J 1600 J 6.65 6.65
Selenium Y µg/L 2.2 J 3.3 J 4 U 40.00  -
Sodium Y µg/L 23100 22400 21000 3.08 9.52
Alkalinity, Total as CaCO3 N mg/L 370 390 410 5.26 10.26
Chloride N mg/L 10.2 J 10 J 7.8 1.98 26.67
Hardness, Total as CaCO3 N mg/L 458 476 410 3.85 11.06
Nitrogen, Nitrate + Nitrite N mg/L 0.05 U 0.05 U 0.077 J  -  -
Solids, Total Dissolved N mg/L 547 476 590 13.88 7.56
Solids, Total Suspended N mg/L 4 U 4 J 2 J  -  -
Sulfate N mg/L 105 J 110 J 110 4.65 4.65
Turbidity N mg/L 2.8 J 4.1 J 3.1 37.68 10.17

REG FD FS

9-Dec-11 9-Dec-11 9-Dec-11
4.3 - 4.36 Ft 8.52 - 8.89 Ft 8.52 - 8.89 Ft

ULA-MW01 ULA-MW01 ULA-MW01
ULA3010 ULA3011 ULA3012
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N µg/L 31.3 J 46.1 J 7.5 U 38.24  -
Barium N µg/L 96.7 J 95 J 110 J 1.77 12.87
Calcium N µg/L 142000 140000 140000 1.42 1.42
Iron N µg/L 1200 1200 1500 0.00  -
Lead N µg/L 1.2 J 1 J 1.7 U 18.18  -
Magnesium N µg/L 40600 39700 39000 2.24 4.02
Manganese N µg/L 189 183 220 3.23 15.16
Nickel N µg/L 2 J 1 U 2.8 J  - 33.33
Potassium N µg/L 2020 J 1920 J 2800 J 5.08 32.37
Sodium N µg/L 31100 31300 30000 0.64 3.60
Zinc N µg/L 9.6 J 1 U 15 U  -  -
Barium Y µg/L 92.7 J 93.2 J 92 J 0.54 0.76
Calcium Y µg/L 143000 141000 140000 1.41 2.12
Iron Y µg/L 954 931 930 2.44 2.55
Magnesium Y µg/L 39900 39700 39000 0.50 2.28
Manganese Y µg/L 167 167 170 0.00 1.78
Potassium Y µg/L 1800 J 1750 J 1900 J 2.82 5.41
Sodium Y µg/L 29700 29400 27000 1.02 9.52
Zinc Y µg/L 5.2 J 5.8 J 15 J 10.91 97.03
Alkalinity, Total as CaCO3 N mg/L 452 J 420 450 7.34 0.44
Chloride N mg/L 10.8 10.8 8.7 0.00 21.54
Hardness, Total as CaCO3 N mg/L 522 513 560 1.74 7.02
Solids, Total Dissolved N mg/L 598 639 610 6.63 1.99
Solids, Total Suspended N mg/L 8 J 5 J 4 46.15 66.67
Sulfate N mg/L 105 111 120 5.56 13.33
Turbidity N mg/L 2.9 3.3 6.2 12.90 72.53

0 - 0 Ft 0 - 0 Ft 0 - 0 Ft
REG FD FS

ULA3015 ULA3016 ULA3017
1-May-12 1-May-12 1-May-12

ULA-MW01 ULA-MW01 ULA-MW01
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 4580 J 4730 4900 3.22 6.75
Arsenic N mg/kg 2.8 2.5 3.4 11.32 19.35
Barium N mg/kg 9.7 J 14.8 0.084 U 41.63  -
Beryllium N mg/kg 0.22 J 0.23 J 0.051 U 4.44  -
Calcium N mg/kg 544 J 550 J 850 1.10 43.90
Chromium N mg/kg 6.9 J 6.2 7.8 10.69 12.24
Cobalt N mg/kg 3.2 J 2.5 0.19 U 24.56  -
Copper N mg/kg 4.9 J 4.5 5.2 8.51 5.94
Iron N mg/kg 7650 J 6630 10000 14.29 26.63
Lead N mg/kg 3.5 4.2 4.5 18.18 25.00
Magnesium N mg/kg 705 J 664 790 5.99 11.37
Manganese N mg/kg 135 J 93.1 190 36.74 33.85
Nickel N mg/kg 5.4 J 5.1 6.4 5.71 16.95
Potassium N mg/kg 215 J 202 J 7.3 U 6.24  -
Vanadium N mg/kg 15.5 J 12.7 16 19.86 3.17
Zinc N mg/kg 13.8 J 16.1 18 15.38 26.42
Mercury N mg/kg 0.015 J 0.013 J 0.016 U 14.29  -
Acetone N mg/kg 0.0441 J 0.014 U 240  - 199.93
Methylene chloride N mg/kg 0.0057 J 0.014 U 15  - 199.85

REG FD FS

19-MAY-11 19-MAY-11 19-MAY-11
0 - 0 Ft 0 - 0 Ft 0 - 0 Ft

ULA-SB02 ULA-SB02 ULA-SB02
ULA0002 ULA0003 ULA0004
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 7080 4500 6800 44.56 4.03
Antimony N mg/kg 0.1 U 0.13 J 0.44 U  -  -
Arsenic N mg/kg 5 3.4 10 38.10 66.67
Barium N mg/kg 51.1 30.8 39 49.57 26.86
Beryllium N mg/kg 0.38 J 0.24 J 0.049 U 45.16  -
Cadmium N mg/kg 0.21 J 0.17 J 0.041 U 21.05  -
Calcium N mg/kg 35200 48300 45000 31.38 24.44
Chromium N mg/kg 11.6 7.4 12 44.21 3.39
Cobalt N mg/kg 6.4 4.8 7.4 28.57 14.49
Copper N mg/kg 15 10.4 18 36.22 18.18
Iron N mg/kg 13100 J 7710 J 18000 51.80 31.51
Lead N mg/kg 9.5 6.7 8.4 34.57 12.29
Magnesium N mg/kg 12900 14500 14000 11.68 8.18
Manganese N mg/kg 332 339 410 2.09 21.02
Nickel N mg/kg 16 11.7 20 31.05 22.22
Potassium N mg/kg 909 J 667 940 30.71 3.35
Sodium N mg/kg 86 U 83.9 J 75 U  -  -
Thallium N mg/kg 0.076 U 0.14 J 0.63 U  -  -
Vanadium N mg/kg 16 11.3 19 34.43 17.14
Zinc N mg/kg 36 24.7 45 37.23 22.22
Ethylbenzene N mg/kg 0.00081 J 0.0007 U 0.00052 U  -  -
Toluene N mg/kg 0.0036 0.00084 U 6.3  - 199.77
Methylene chloride N mg/kg 0.0032 U 0.0116 J 13  -  -

3 - 5 Ft 3 - 5 Ft 3 - 5 Ft
REG FD FS

ULA0016 ULA0017 ULA0018
19-MAY-11 19-MAY-11 19-MAY-11

ULA-SB02 ULA-SB02 ULA-SB02
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 8810 7430 8200 17.00 7.17
Arsenic N mg/kg 6.8 J 3.5 J 8.1 64.08 17.45
Barium N mg/kg 66 40.5 55 47.89 18.18
Beryllium N mg/kg 0.46 J 0.41 J 0.049 U 11.49  -
Cadmium N mg/kg 0.018 U 0.088 J 0.041 U  -  -
Calcium N mg/kg 49200 48800 48000 0.82 2.47
Chromium N mg/kg 14 12.7 14 9.74 0.00
Cobalt N mg/kg 13.2 J 7.3 J 12 57.56 9.52
Copper N mg/kg 20.9 21.8 22 4.22 5.13
Iron N mg/kg 20700 19600 22000 5.46 6.09
Lead N mg/kg 11.8 11.9 11 0.84 7.02
Magnesium N mg/kg 15600 15500 16000 0.64 2.53
Manganese N mg/kg 725 465 600 43.70 18.87
Mercury N mg/kg 0.026 J 0.016 J 0.019 U 47.62  -
Nickel N mg/kg 32.4 J 17.7 J 29 58.68 11.07
Potassium N mg/kg 1410 J 1300 J 1700 8.12 18.65
Thallium N mg/kg 0.27 J 0.068 U 0.062 U  -  -
Selenium N mg/kg 0.36 U 1 J 0.51 U  -  -
Vanadium N mg/kg 20.1 12.3 J 19 48.15 5.63
Zinc N mg/kg 51.3 54.4 61 5.87 17.28
Methylene chloride N mg/kg 0.0175 B 0.0187 J 6.63 200.00
Acetone N mg/kg 0.024 U 0.024 U 31

REG FD FS

19-MAY-11 19-MAY-11 19-MAY-11
8 - 10 Ft 8 - 10 Ft 8 - 10 Ft

ULA-SB03 ULA-SB03 ULA-SB03
ULA0031 ULA0032 ULA0033
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Unloading Area SCR
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 6)

LOCATION_CODE
SAMPLE_NO Relative Relative

SAMPLE_DATE Percent Percent
FK_DEPTH Difference Difference

SAMPLE_PURPOSE REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 10000 11900 11000 17.35 9.52
Arsenic N mg/kg 13.8 10.6 16 26.23 14.77
Barium N mg/kg 94.3 74.4 71 23.59 28.19
Beryllium N mg/kg 0.56 J 0.62 J 0.7 10.17 22.22
Cadmium N mg/kg 0.41 J 0.029 U 0.046 U  -  -
Calcium N mg/kg 3160 3350 3600 5.84 13.02
Chromium N mg/kg 17.4 19.9 20 13.40 13.90
Cobalt N mg/kg 16 13.5 J 15 16.95 6.45
Copper N mg/kg 26.9 25.9 30 3.79 10.90
Iron N mg/kg 28600 26000 29000 9.52 1.39
Lead N mg/kg 15.9 14.5 20 9.21 22.84
Magnesium N mg/kg 3470 4140 4600 17.61 28.00
Manganese N mg/kg 870 530 370 48.57 80.65
Mercury N mg/kg 0.03 J 0.026 J 14.29 200.00
Nickel N mg/kg 34.5 32.4 29 6.28 17.32
Potassium N mg/kg 1080 J 1370 J 1400 23.67 25.81
Vanadium N mg/kg 27 27 31 0.00 13.79
Zinc N mg/kg 63.3 66.5 73 4.93 14.23
Benzene N mg/kg 0.0018 J 0.001 U 0.0018 U  -  -
Toluene N mg/kg 0.0024 J 0.00081 U 0.0042 U  -  -
Acetone N mg/kg 0.017 U 0.0146 J 47  -  -
Methylene chloride N mg/kg 0.0039 U 0.0035 J 8  -  -

Notes:
Nondetects reported at the LOQ.
REG - Regular Field Sample
FD - Field Duplicate
FS - Field Split 
µg/L - Micrograms per liter.
mg/kg - Milligrams per kilogram.
mg/L - Milligrams per liter.
REG - Regular.

8 - 10 Ft 8 - 10 Ft 8 - 10 Ft
REG FD FS

ULA0040 ULA0041 ULA0042
19-MAY-11 19-MAY-11 19-MAY-11

ULA-SB10 ULA-SB10 ULA-SB10
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Table 3

Summary of Data Validation Reason Codes
Unloading Area SCR

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 cleanup 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 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4
240-10856-1 ULA3017 METALS3-W Barium J 15    
240-10856-1 ULA3017 METALS3-W Barium J 15    
240-10856-1 ULA3017 METALS3-W Nickel J 15    
240-10856-1 ULA3017 METALS3-W Zinc J 15    
240-10856-1 ULA3017 METALS3-W Potassium J 15    
240-10856-1 ULA3017 METALS3-W Potassium J 15    
240-10856-1 ULA3017 SEMIVOLATILES3 Chrysene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Methylnaphthalene, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dibenz(a,h)anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(k)fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrophenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitro-2-methylphenol, 4,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Fluorene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Naphthalene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrophenol, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloronaphthalene, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dimethylphenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dimethyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dichlorobenzidine, 3,3'- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Acetophenone R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(ghi)perylene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroethoxy)methane R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Trichlorophenol, 2,4,5- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dibenzofuran R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Acenaphthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bromophenyl phenyl ether, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Di-n-butyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Di-n-octyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorocyclopentadiene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Methylphenol, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenanthrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Trichlorophenol, 2,4,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Carbazole R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloroaniline, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dichlorophenol, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Atrazine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 3- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 n-Nitrosodiphenylamine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 n-Nitroso-di-n-propylamine R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Pentachlorophenol R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrotoluene, 2,6- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Caprolactam R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chlorophenol, 2- R 16    

Reason Codes
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240-10856-1 ULA3017 SEMIVOLATILES3 3-Methylphenol and 4-Methylphen R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)pyrene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(a)pyrene UJ 02A    
240-10856-1 ULA3017 SEMIVOLATILES3 Bibenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Dinitrotoluene, 2,4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorobutadiene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenol R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Phenol J 15    
240-10856-1 ULA3017 SEMIVOLATILES3 Acenaphthylene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Anthracene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzaldehyde R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Bis(2-chloroethyl)ether R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachloroethane R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Isophorone R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrobenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Chloro-3-methylphenol, 4- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Diethyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Benzo(b)fluoranthene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Butyl benzyl phthalate R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Hexachlorobenzene R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitroaniline, 2- R 16    
240-10856-1 ULA3017 SEMIVOLATILES3 Nitrophenol, 4- R 16    
240-10856-1 ULA3017 VOLATILES Dichlorodifluoromethane UJ 05B    
240-10856-1 ULA3017 VOLATILES Acetone B 06A 15   
240-10856-1 ULA3017 VOLATILES Butanone, 2- R 04A 05A   
240-10856-1 ULA3017 VOLATILES Dibromo-3-chloropropane, 1,2- R 04A 05A   

240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0004 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1254 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1254 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1260 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1260 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1248 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1248 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1221 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1221 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1016 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1242 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1242 UJ 02A    
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240-478-1 ULA0004 PCB3 Aroclor 1016 UJ 02A    
240-478-1 ULA0004 PCB3 Aroclor 1232 R 16    
240-478-1 ULA0004 PCB3 Aroclor 1232 UJ 02A    
240-478-1 ULA0004 SEMIVOLATILES3 Benzaldehyde UJ 05B    
240-478-1 ULA0004 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0004 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0018 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0018 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1254 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1254 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1260 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1260 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1248 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1248 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1221 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1221 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1016 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1016 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1242 R 16    
240-478-1 ULA0018 PCB3 Aroclor 1242 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1232 UJ 02A    
240-478-1 ULA0018 PCB3 Aroclor 1232 R 16    
240-478-1 ULA0018 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0018 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
240-478-1 ULA0018 VOLATILES Bromomethane UJ 10A    
240-478-1 ULA0018 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0018 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0018 VOLATILES3 Trichlorobenzene, 1,2,4- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,2- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,3- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dibromo-3-chloropropane, 1,2- UJ 10A    
240-478-1 ULA0018 VOLATILES3 Dichlorobenzene, 1,4- UJ 10A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0033 EXPLOSIVES RDX UJ 02A    
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240-478-1 ULA0033 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0033 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0033 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0033 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
240-478-1 ULA0033 VOLATILES Bromomethane UJ 10A    
240-478-1 ULA0033 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0033 VOLATILES3 Dichlorodifluoromethane UJ 05B    
240-478-1 ULA0033 VOLATILES3 Trichlorobenzene, 1,2,4- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,2- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,3- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dichlorobenzene, 1,4- UJ 10A    
240-478-1 ULA0033 VOLATILES3 Dibromo-3-chloropropane, 1,2- UJ 10A    
240-478-1 ULA0042 EXPLOSIVES Amino-4,6-dinitrotoluene, 2- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 3- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrobenzene, 1,3- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrotoluene, 2,6- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES HMX UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 2- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Dinitrotoluene, 2,4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES RDX UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Trinitrotoluene, 2,4,6- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrobenzene UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Amino-2,6-dinitrotoluene, 4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Nitrotoluene, 4- UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Tetryl UJ 02A    
240-478-1 ULA0042 EXPLOSIVES Trinitrobenzene, 1,3,5- UJ 02A    
240-478-1 ULA0042 SEMIVOLATILES3 Chlorophenyl phenyl ether, 4- UJ 11A    
240-478-1 ULA0042 VOLATILES Chloromethane UJ 05B    
240-478-1 ULA0042 VOLATILES3 Dichlorodifluoromethane UJ 05B    

240-6757-1 ULA3012 CYANIDE Cyanide, total R 16    
240-6757-1 ULA3012 CYANIDE Cyanide, total UJ 02B    
240-6757-1 ULA3012 METALS3-W Nickel J 15    
240-6757-1 ULA3012 METALS3-W Aluminum J 15    
240-6757-1 ULA3012 METALS3-W Barium J 15    
240-6757-1 ULA3012 METALS3-W Barium J 15    
240-6757-1 ULA3012 METALS3-W Arsenic J 15    
240-6757-1 ULA3012 METALS3-W Magnesium J 15    
240-6757-1 ULA3012 METALS3-W Magnesium J 15    
240-6757-1 ULA3012 METALS3-W Potassium J 15    
240-6757-1 ULA3012 METALS3-W Potassium J 15    
240-6757-1 ULA3012 NO2/NO3 Nitrate-Nitrite J 15    
240-6757-1 ULA3012 TSS Total suspended solids J 15    
240-6757-1 ULA3012 VOLATILES Butanone, 2- UJ 05B    

F82634 ULA0001 VOLATILES Dichloropropene, cis-1,3- UJ 08A    
F82634 ULA0001 VOLATILES Ethylbenzene UJ 08A    
F82634 ULA0001 VOLATILES Butanone, 2- UJ 08A    
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F82634 ULA0001 VOLATILES Xylenes, total UJ 08A    
F82634 ULA0001 VOLATILES Acetone J 08A    
F82634 ULA0001 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 08A    
F82634 ULA0001 VOLATILES Trichloroethane, 1,1,2- UJ 08A    
F82634 ULA0001 VOLATILES Chloroethane UJ 05B    
F82634 ULA0001 VOLATILES Bromoform UJ 08A    
F82634 ULA0001 VOLATILES Dibromochloromethane UJ 08A    
F82634 ULA0001 VOLATILES Bromomethane UJ 05B    
F82634 ULA0001 VOLATILES Styrene UJ 08A    
F82634 ULA0001 VOLATILES Chlorobenzene UJ 08A    
F82634 ULA0001 VOLATILES Hexanone, 2- UJ 08A    
F82634 ULA0001 VOLATILES Dichloropropene, trans-1,3- UJ 08A    
F82634 ULA0001 VOLATILES Methyl-2-pentanone, 4- UJ 08A    
F82634 ULA0001 VOLATILES Methylene chloride J 08A    
F82634 ULA0006 VOLATILES Acetone J 15    
F82634 ULA0006 VOLATILES Chloroethane UJ 05B    
F82634 ULA0008 VOLATILES Chloroethane UJ 05B    
F82634 ULA0008 VOLATILES Methylene chloride J 15    
F82634 ULA0009 VOLATILES Acetone J 15    
F82634 ULA0009 VOLATILES Methylene chloride J 15    
F82634 ULA0011 VOLATILES Chloroethane UJ 05B    
F82634 ULA0011 VOLATILES Methylene chloride J 15    
F82634 ULA0015 VOLATILES Benzene J 15    
F82634 ULA0015 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 05B    
F82634 ULA0015 VOLATILES Toluene J 15    
F82634 ULA0015 VOLATILES Hexanone, 2- UJ 05B    
F82634 ULA0015 VOLATILES Methyl-2-pentanone, 4- UJ 05B    
F82634 ULA0015 VOLATILES Methylene chloride J 11A    
F82634 ULA0020 VOLATILES Benzene J 15    
F82634 ULA0020 VOLATILES Chloroethane UJ 05B    
F82634 ULA0020 VOLATILES Toluene J 15    
F82634 ULA0022 VOLATILES Acetone J 15    
F82634 ULA0022 VOLATILES Chloroethane UJ 05B    
F82634 ULA0022 VOLATILES Methylene chloride J 15    
F82634 ULA0023 VOLATILES Xylenes, total J 15    
F82634 ULA0023 VOLATILES Benzene J 15    
F82634 ULA0023 VOLATILES Ethylbenzene J 15    
F82634 ULA0023 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82634 ULA0023 VOLATILES Chloroethane UJ 05B    
F82634 ULA0023 VOLATILES Methylene chloride J 15    
F82634 ULA0025 VOLATILES Dichloropropene, cis-1,3- UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethane, 1,2- UJ 10A    
F82634 ULA0025 VOLATILES Dichloropropane, 1,2- UJ 10A    
F82634 ULA0025 VOLATILES Ethylbenzene UJ 10A    
F82634 ULA0025 VOLATILES Butanone, 2- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethane,  1,1,1- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethene UJ 10A    
F82634 ULA0025 VOLATILES Xylenes, total UJ 10A    
F82634 ULA0025 VOLATILES Acetone J 10A    
F82634 ULA0025 VOLATILES Benzene UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, cis-1,2- UJ 10A    
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F82634 ULA0025 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82634 ULA0025 VOLATILES Trichloroethane, 1,1,2- UJ 10A    
F82634 ULA0025 VOLATILES Carbon disulfide UJ 10A    
F82634 ULA0025 VOLATILES Carbon tetrachloride UJ 10A    
F82634 ULA0025 VOLATILES Vinyl chloride UJ 10A    
F82634 ULA0025 VOLATILES Bromoform UJ 10A    
F82634 ULA0025 VOLATILES Chloroethane UJ 05B 10A   
F82634 ULA0025 VOLATILES Chloroform UJ 10A    
F82634 ULA0025 VOLATILES Dibromochloromethane UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, trans-1,2- UJ 10A    
F82634 ULA0025 VOLATILES Bromomethane UJ 10A    
F82634 ULA0025 VOLATILES Styrene UJ 10A    
F82634 ULA0025 VOLATILES Toluene J 10A    
F82634 ULA0025 VOLATILES Hexanone, 2- UJ 10A    
F82634 ULA0025 VOLATILES Bromodichloromethane UJ 10A    
F82634 ULA0025 VOLATILES Chlorobenzene UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethene, 1,1- UJ 10A    
F82634 ULA0025 VOLATILES Dichloropropene, trans-1,3- UJ 10A    
F82634 ULA0025 VOLATILES Tetrachloroethene UJ 10A    
F82634 ULA0025 VOLATILES Methyl-2-pentanone, 4- UJ 10A    
F82634 ULA0025 VOLATILES Chloromethane UJ 10A    
F82634 ULA0025 VOLATILES Methylene chloride UJ 10A    
F82634 ULA0025 VOLATILES Dichloroethane, 1,1- UJ 10A    
F82634 ULA0029 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F82634 ULA0029 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F82634 ULA0029 VOLATILES Trichloroethene UJ 01A    
F82634 ULA0029 VOLATILES Xylenes, total UJ 01A    
F82634 ULA0029 VOLATILES Acetone J 01A    
F82634 ULA0029 VOLATILES Benzene UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethane, 1,2- UJ 01A    
F82634 ULA0029 VOLATILES Dichloropropane, 1,2- UJ 01A    
F82634 ULA0029 VOLATILES Ethylbenzene UJ 01A    
F82634 ULA0029 VOLATILES Butanone, 2- UJ 01A    
F82634 ULA0029 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 05B 10A  
F82634 ULA0029 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F82634 ULA0029 VOLATILES Carbon disulfide UJ 01A    
F82634 ULA0029 VOLATILES Carbon tetrachloride UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F82634 ULA0029 VOLATILES Vinyl chloride UJ 01A    
F82634 ULA0029 VOLATILES Bromoform UJ 01A    
F82634 ULA0029 VOLATILES Chloroethane UJ 01A    
F82634 ULA0029 VOLATILES Chloroform UJ 01A    
F82634 ULA0029 VOLATILES Toluene J 01A    
F82634 ULA0029 VOLATILES Styrene UJ 01A    
F82634 ULA0029 VOLATILES Dibromochloromethane UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F82634 ULA0029 VOLATILES Bromomethane UJ 01A    
F82634 ULA0029 VOLATILES Bromodichloromethane UJ 01A    
F82634 ULA0029 VOLATILES Chlorobenzene UJ 01A    
F82634 ULA0029 VOLATILES Hexanone, 2- UJ 01A 05B   
F82634 ULA0029 VOLATILES Tetrachloroethene UJ 01A    
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F82634 ULA0029 VOLATILES Dichloroethene, 1,1- UJ 01A    
F82634 ULA0029 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F82634 ULA0029 VOLATILES Dichloroethane, 1,1- UJ 01A    
F82634 ULA0029 VOLATILES Methyl-2-pentanone, 4- UJ 01A 05B   
F82634 ULA0029 VOLATILES Chloromethane UJ 01A    
F82634 ULA0029 VOLATILES Methylene chloride J 01A 11A   
F82634 ULA0034 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethane, 1,2- UJ 01A    
F82634 ULA0034 VOLATILES Dichloropropane, 1,2- UJ 01A    
F82634 ULA0034 VOLATILES Ethylbenzene UJ 01A    
F82634 ULA0034 VOLATILES Butanone, 2- UJ 01A    
F82634 ULA0034 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F82634 ULA0034 VOLATILES Trichloroethene UJ 01A    
F82634 ULA0034 VOLATILES Xylenes, total UJ 01A    
F82634 ULA0034 VOLATILES Acetone UJ 01A    
F82634 ULA0034 VOLATILES Benzene UJ 01A    
F82634 ULA0034 VOLATILES Carbon tetrachloride UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F82634 ULA0034 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 05B 10A  
F82634 ULA0034 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F82634 ULA0034 VOLATILES Carbon disulfide UJ 01A    
F82634 ULA0034 VOLATILES Vinyl chloride UJ 01A    
F82634 ULA0034 VOLATILES Bromoform UJ 01A    
F82634 ULA0034 VOLATILES Chloroethane UJ 01A    
F82634 ULA0034 VOLATILES Chloroform UJ 01A    
F82634 ULA0034 VOLATILES Dibromochloromethane UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F82634 ULA0034 VOLATILES Bromomethane UJ 01A    
F82634 ULA0034 VOLATILES Styrene UJ 01A    
F82634 ULA0034 VOLATILES Toluene UJ 01A    
F82634 ULA0034 VOLATILES Hexanone, 2- UJ 01A 05B   
F82634 ULA0034 VOLATILES Bromodichloromethane UJ 01A    
F82634 ULA0034 VOLATILES Chlorobenzene UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethene, 1,1- UJ 01A    
F82634 ULA0034 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F82634 ULA0034 VOLATILES Tetrachloroethene UJ 01A    
F82634 ULA0034 VOLATILES Dichloroethane, 1,1- UJ 01A    
F82634 ULA0034 VOLATILES Methyl-2-pentanone, 4- UJ 01A 05B   
F82634 ULA0034 VOLATILES Chloromethane UJ 01A    
F82634 ULA0034 VOLATILES Methylene chloride J 01A 11A   
F82634 ULA0036 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82634 ULA0036 VOLATILES Acetone UJ 01A 02B   
F82634 ULA0036 VOLATILES Benzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Ethylbenzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Butanone, 2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethene UJ 01A 02B   
F82634 ULA0036 VOLATILES Xylenes, total UJ 01A 02B   
F82634 ULA0036 VOLATILES Carbon disulfide UJ 01A 02B   
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F82634 ULA0036 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromoform UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloroethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloroform UJ 01A 02B   
F82634 ULA0036 VOLATILES Vinyl chloride UJ 01A 02B   
F82634 ULA0036 VOLATILES Dibromochloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Styrene UJ 01A 02B   
F82634 ULA0036 VOLATILES Toluene UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromomethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Bromodichloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Chlorobenzene UJ 01A 02B   
F82634 ULA0036 VOLATILES Hexanone, 2- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82634 ULA0036 VOLATILES Tetrachloroethene UJ 01A 02B   
F82634 ULA0036 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82634 ULA0036 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82634 ULA0036 VOLATILES Chloromethane UJ 01A 02B   
F82634 ULA0036 VOLATILES Methylene chloride J 01A 02B   
F82634 ULA0037 VOLATILES Butanone, 2- J 11A    
F82634 ULA0037 VOLATILES Acetone J 11A 15   
F82634 ULA0037 VOLATILES Methylene chloride J 15    
F82669 ULA0002 METALS3 Antimony UJ 08A    
F82669 ULA0002 METALS3 Aluminum J 08A 13   
F82669 ULA0002 METALS3 Barium J 15    
F82669 ULA0002 METALS3 Cobalt J 13    
F82669 ULA0002 METALS3 Nickel J 08A 13   
F82669 ULA0002 METALS3 Chromium J 13    
F82669 ULA0002 METALS3 Silver UJ 08A    
F82669 ULA0002 METALS3 Vanadium J 13    
F82669 ULA0002 METALS3 Magnesium J 13    
F82669 ULA0002 METALS3 Mercury J 15    
F82669 ULA0002 METALS3 Calcium J 12 08A 13  
F82669 ULA0002 METALS3 Iron J 13    
F82669 ULA0002 METALS3 Zinc J 13    
F82669 ULA0002 METALS3 Beryllium J 08A 15   
F82669 ULA0002 METALS3 Copper J 13    
F82669 ULA0002 METALS3 Manganese J 08B 13   
F82669 ULA0002 METALS3 Potassium J 13 15   
F82669 ULA0002 METALS3 Selenium UJ 08A    
F82669 ULA0002 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0002 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0002 VOLATILES Acetone J 11A 15   
F82669 ULA0002 VOLATILES Methylene chloride J 15    
F82669 ULA0003 METALS3 Mercury J 15    
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F82669 ULA0003 METALS3 Calcium J 12    
F82669 ULA0003 METALS3 Beryllium J 15    
F82669 ULA0003 METALS3 Potassium J 15    
F82669 ULA0003 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0003 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0005 METALS3 Mercury J 15    
F82669 ULA0005 METALS3 Calcium J 12    
F82669 ULA0005 METALS3 Beryllium J 15    
F82669 ULA0005 METALS3 Potassium J 15    
F82669 ULA0005 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0005 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0005 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0005 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0005 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0005 VOLATILES Acetone J 11A 15   
F82669 ULA0005 VOLATILES Methyl-2-pentanone, 4- J 15    
F82669 ULA0005 VOLATILES Methylene chloride J 15    
F82669 ULA0007 METALS3 Cobalt J 15    
F82669 ULA0007 METALS3 Mercury J 15    
F82669 ULA0007 METALS3 Beryllium J 15    
F82669 ULA0007 METALS3 Potassium J 15    
F82669 ULA0007 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0007 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0007 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0007 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0007 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0007 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0007 VOLATILES Xylenes, total UJ 08A    
F82669 ULA0007 VOLATILES Acetone J 11A 15   
F82669 ULA0007 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0007 VOLATILES Styrene UJ 08A    
F82669 ULA0007 VOLATILES Chlorobenzene UJ 08A    
F82669 ULA0007 VOLATILES Methylene chloride J 15    
F82669 ULA0010 METALS3 Mercury J 15    
F82669 ULA0010 METALS3 Beryllium J 15    
F82669 ULA0010 METALS3 Potassium J 15    
F82669 ULA0010 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0010 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0010 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0010 VOLATILES Acetone J 11A 15   
F82669 ULA0012 METALS3 Cobalt J 15    
F82669 ULA0012 METALS3 Cadmium J 15    
F82669 ULA0012 METALS3 Mercury J 15    
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F82669 ULA0012 METALS3 Beryllium J 15    
F82669 ULA0012 METALS3 Potassium J 15    
F82669 ULA0012 METALS3 Selenium J 15    
F82669 ULA0012 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0012 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0012 VOLATILES Acetone J 11A 15   
F82669 ULA0012 VOLATILES Butanone, 2- J 11A 15   
F82669 ULA0013 METALS3 Cobalt J 15    
F82669 ULA0013 METALS3 Barium J 15    
F82669 ULA0013 METALS3 Cadmium J 15    
F82669 ULA0013 METALS3 Magnesium J 15    
F82669 ULA0013 METALS3 Calcium J 15    
F82669 ULA0013 METALS3 Mercury J 15    
F82669 ULA0013 METALS3 Beryllium J 15    
F82669 ULA0013 METALS3 Potassium J 15    
F82669 ULA0013 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Methylnaphthalene, 2- J 15    
F82669 ULA0013 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(a)anthracene J 15    
F82669 ULA0013 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0013 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0013 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0013 SEMIVOLATILES3 Phenanthrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0013 SEMIVOLATILES3 Benzo(b)fluoranthene J 15    
F82669 ULA0013 VOLATILES Acetone J 11A 15   
F82669 ULA0014 METALS3 Cobalt J 15    
F82669 ULA0014 METALS3 Cadmium J 15    
F82669 ULA0014 METALS3 Mercury J 15    
F82669 ULA0014 METALS3 Calcium J 12    
F82669 ULA0014 METALS3 Beryllium J 15    
F82669 ULA0014 METALS3 Potassium J 15    
F82669 ULA0014 METALS3 Selenium J 15    
F82669 ULA0014 PCB3 Aroclor 1254 J 15    
F82669 ULA0014 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Pyrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Benzo(a)anthracene J 15    
F82669 ULA0014 SEMIVOLATILES3 Chrysene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0014 SEMIVOLATILES3 Fluoranthene J 15    
F82669 ULA0014 SEMIVOLATILES3 Phenanthrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(a)pyrene J 15    
F82669 ULA0014 SEMIVOLATILES3 Benzo(b)fluoranthene J 15    
F82669 ULA0014 VOLATILES Methylene chloride J 15    
F82669 ULA0016 METALS3 Cadmium J 15    
F82669 ULA0016 METALS3 Iron J 17    
F82669 ULA0016 METALS3 Beryllium J 15    
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F82669 ULA0016 METALS3 Potassium J 15    
F82669 ULA0016 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0016 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0016 VOLATILES Ethylbenzene J 15    
F82669 ULA0016 VOLATILES Trichloroethane,  1,1,1- J 15    
F82669 ULA0016 VOLATILES Benzene J 15    
F82669 ULA0017 METALS3 Antimony J 15    
F82669 ULA0017 METALS3 Cadmium J 15    
F82669 ULA0017 METALS3 Iron J 17    
F82669 ULA0017 METALS3 Beryllium J 15    
F82669 ULA0017 METALS3 Sodium J 15    
F82669 ULA0017 METALS3 Thallium J 15    
F82669 ULA0017 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0017 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0017 VOLATILES Dichloropropene, cis-1,3- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethene UJ 02B    
F82669 ULA0017 VOLATILES Xylenes, total UJ 02B    
F82669 ULA0017 VOLATILES Acetone UJ 02B    
F82669 ULA0017 VOLATILES Benzene UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethane, 1,2- UJ 02B    
F82669 ULA0017 VOLATILES Dichloropropane, 1,2- UJ 02B    
F82669 ULA0017 VOLATILES Ethylbenzene UJ 02B    
F82669 ULA0017 VOLATILES Butanone, 2- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethane,  1,1,1- UJ 02B    
F82669 ULA0017 VOLATILES Trichloroethane, 1,1,2- UJ 02B    
F82669 ULA0017 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 02B    
F82669 ULA0017 VOLATILES Carbon disulfide UJ 02B    
F82669 ULA0017 VOLATILES Carbon tetrachloride UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, cis-1,2- UJ 02B    
F82669 ULA0017 VOLATILES Vinyl chloride UJ 02B    
F82669 ULA0017 VOLATILES Bromoform UJ 02B    
F82669 ULA0017 VOLATILES Chloroethane UJ 02B    
F82669 ULA0017 VOLATILES Chloroform UJ 02B    
F82669 ULA0017 VOLATILES Toluene UJ 02B    
F82669 ULA0017 VOLATILES Dibromochloromethane UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, trans-1,2- UJ 02B    
F82669 ULA0017 VOLATILES Bromomethane UJ 02B    
F82669 ULA0017 VOLATILES Styrene UJ 02B    
F82669 ULA0017 VOLATILES Bromodichloromethane UJ 02B    
F82669 ULA0017 VOLATILES Chlorobenzene UJ 02B    
F82669 ULA0017 VOLATILES Hexanone, 2- UJ 02B    
F82669 ULA0017 VOLATILES Tetrachloroethene UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethene, 1,1- UJ 02B    
F82669 ULA0017 VOLATILES Dichloropropene, trans-1,3- UJ 02B    
F82669 ULA0017 VOLATILES Dichloroethane, 1,1- UJ 02B    
F82669 ULA0017 VOLATILES Methyl-2-pentanone, 4- UJ 02B    
F82669 ULA0017 VOLATILES Chloromethane UJ 02B    
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F82669 ULA0017 VOLATILES Methylene chloride J 02B 15   
F82669 ULA0019 METALS3 Cadmium J 15    
F82669 ULA0019 METALS3 Mercury J 15    
F82669 ULA0019 METALS3 Beryllium J 15    
F82669 ULA0019 METALS3 Potassium J 15    
F82669 ULA0019 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0019 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0019 VOLATILES Benzene J 15    
F82669 ULA0019 VOLATILES Toluene J 15    
F82669 ULA0021 METALS3 Cobalt J 15    
F82669 ULA0021 METALS3 Mercury J 15    
F82669 ULA0021 METALS3 Beryllium J 15    
F82669 ULA0021 METALS3 Potassium J 15    
F82669 ULA0021 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0021 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0021 VOLATILES Acetone J 11A 15   
F82669 ULA0024 METALS3 Antimony UJ 08A    
F82669 ULA0024 METALS3 Aluminum J 13    
F82669 ULA0024 METALS3 Cobalt J 08A 13   
F82669 ULA0024 METALS3 Nickel J 08A 08B 13  
F82669 ULA0024 METALS3 Chromium J 08B 13   
F82669 ULA0024 METALS3 Lead J 13    
F82669 ULA0024 METALS3 Arsenic J 08A 08B 13  
F82669 ULA0024 METALS3 Cadmium J 08A 15   
F82669 ULA0024 METALS3 Magnesium J 13    
F82669 ULA0024 METALS3 Silver UJ 08A    
F82669 ULA0024 METALS3 Vanadium J 08A 08B 13  
F82669 ULA0024 METALS3 Calcium J 08B 13   
F82669 ULA0024 METALS3 Iron J 08B 13   
F82669 ULA0024 METALS3 Zinc J 08B 13   
F82669 ULA0024 METALS3 Mercury J 15    
F82669 ULA0024 METALS3 Beryllium J 15    
F82669 ULA0024 METALS3 Copper J 08A 08B 13  
F82669 ULA0024 METALS3 Manganese J 13    
F82669 ULA0024 METALS3 Potassium J 15    
F82669 ULA0024 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0024 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0024 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0024 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0024 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
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F82669 ULA0024 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0024 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0024 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0024 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0024 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0024 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0024 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0024 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0024 VOLATILES Hexanone, 2- UJ 01A 02B 08A  
F82669 ULA0024 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0024 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0024 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0024 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0024 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0024 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0026 METALS3 Cobalt J 15    
F82669 ULA0026 METALS3 Mercury J 15    
F82669 ULA0026 METALS3 Beryllium J 15    
F82669 ULA0026 METALS3 Potassium J 15    
F82669 ULA0026 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0026 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0027 METALS3 Cobalt J 15    
F82669 ULA0027 METALS3 Cadmium J 15    
F82669 ULA0027 METALS3 Mercury J 15    
F82669 ULA0027 METALS3 Beryllium J 15    
F82669 ULA0027 METALS3 Potassium J 15    
F82669 ULA0027 SEMIVOLATILES3 Dibenz(a,h)anthracene UJ 05B    
F82669 ULA0027 SEMIVOLATILES3 Indeno(1,2,3-cd)pyrene UJ 05B    
F82669 ULA0027 SEMIVOLATILES3 Benzo(ghi)perylene UJ 05B    
F82669 ULA0027 VOLATILES Benzene J 15    
F82669 ULA0027 VOLATILES Toluene J 15    
F82669 ULA0028 METALS3 Barium J 15    
F82669 ULA0028 METALS3 Cobalt J 15    
F82669 ULA0028 METALS3 Mercury J 15    
F82669 ULA0028 METALS3 Calcium J 15    
F82669 ULA0028 METALS3 Beryllium J 15    
F82669 ULA0028 METALS3 Potassium J 15    
F82669 ULA0028 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
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F82669 ULA0028 SEMIVOLATILES3 Di-n-octyl phthalate UJ 05B    
F82669 ULA0028 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate UJ 05B    
F82669 ULA0028 SEMIVOLATILES3 Butyl benzyl phthalate UJ 05B    
F82669 ULA0028 VOLATILES Acetone J 11A 15   
F82669 ULA0030 METALS3 Cadmium J 15    
F82669 ULA0030 METALS3 Mercury J 15    
F82669 ULA0030 METALS3 Sodium J 15    
F82669 ULA0030 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0030 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0030 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0030 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0030 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B 10A  
F82669 ULA0030 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0030 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0030 VOLATILES Toluene J 01A 02B 15  
F82669 ULA0030 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0030 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0030 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0030 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0030 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0030 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0030 VOLATILES Methylene chloride J 01A 02B 05B  
F82669 ULA0031 METALS3 Cobalt J 17    
F82669 ULA0031 METALS3 Nickel J 17    
F82669 ULA0031 METALS3 Arsenic J 17    
F82669 ULA0031 METALS3 Mercury J 15    
F82669 ULA0031 METALS3 Beryllium J 15    
F82669 ULA0031 METALS3 Thallium J 15    
F82669 ULA0031 METALS3 Potassium J 15    
F82669 ULA0031 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0031 VOLATILES Xylenes, total UJ 01A 02B   
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F82669 ULA0031 VOLATILES Acetone R 01A 02B 04A  
F82669 ULA0031 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0031 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0031 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0031 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0031 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0031 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0031 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0031 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0031 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0031 VOLATILES Methylene chloride B 01A 02B 06A  
F82669 ULA0032 METALS3 Cobalt J 17    
F82669 ULA0032 METALS3 Nickel J 17    
F82669 ULA0032 METALS3 Arsenic J 17    
F82669 ULA0032 METALS3 Cadmium J 15    
F82669 ULA0032 METALS3 Mercury J 15    
F82669 ULA0032 METALS3 Beryllium J 15    
F82669 ULA0032 METALS3 Potassium J 15    
F82669 ULA0032 METALS3 Selenium J 15    
F82669 ULA0032 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0032 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0032 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0032 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0032 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   

KN13\PBOW\ULA\SCR\Final\APJ\DQE Tables.xlsx\5/8/20137:16 AM



Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 16 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F82669 ULA0032 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0032 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0032 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0032 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0032 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0032 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0032 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0032 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0032 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0032 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0035 METALS3 Antimony J 15    
F82669 ULA0035 METALS3 Cadmium J 15    
F82669 ULA0035 METALS3 Mercury J 15    
F82669 ULA0035 METALS3 Beryllium J 15    
F82669 ULA0035 METALS3 Potassium J 15    
F82669 ULA0035 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0035 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0035 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0035 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0035 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0035 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0035 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0035 VOLATILES Toluene UJ 01A 02B   
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F82669 ULA0035 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0035 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0035 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0035 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0035 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0035 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0035 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0038 METALS3 Mercury J 15    
F82669 ULA0038 METALS3 Sodium J 15    
F82669 ULA0038 METALS3 Selenium J 15    
F82669 ULA0038 VOLATILES Dichloropropene, cis-1,3- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethane, 1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloropropane, 1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Ethylbenzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Butanone, 2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethane,  1,1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethene UJ 01A 02B   
F82669 ULA0038 VOLATILES Xylenes, total UJ 01A 02B   
F82669 ULA0038 VOLATILES Acetone UJ 01A 02B   
F82669 ULA0038 VOLATILES Benzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Carbon disulfide UJ 01A 02B   
F82669 ULA0038 VOLATILES Carbon tetrachloride UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, cis-1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Trichloroethane, 1,1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloroethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloroform UJ 01A 02B   
F82669 ULA0038 VOLATILES Vinyl chloride UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromoform UJ 01A 02B   
F82669 ULA0038 VOLATILES Dibromochloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, trans-1,2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromomethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Styrene UJ 01A 02B   
F82669 ULA0038 VOLATILES Toluene UJ 01A 02B   
F82669 ULA0038 VOLATILES Hexanone, 2- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chlorobenzene UJ 01A 02B   
F82669 ULA0038 VOLATILES Bromodichloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethene, 1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloropropene, trans-1,3- UJ 01A 02B   
F82669 ULA0038 VOLATILES Tetrachloroethene UJ 01A 02B   
F82669 ULA0038 VOLATILES Dichloroethane, 1,1- UJ 01A 02B   
F82669 ULA0038 VOLATILES Methyl-2-pentanone, 4- UJ 01A 02B   
F82669 ULA0038 VOLATILES Chloromethane UJ 01A 02B   
F82669 ULA0038 VOLATILES Methylene chloride J 01A 02B   
F82669 ULA0040 METALS3 Cadmium J 15    
F82669 ULA0040 METALS3 Mercury J 15    
F82669 ULA0040 METALS3 Beryllium J 15    
F82669 ULA0040 METALS3 Potassium J 15    
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F82669 ULA0040 VOLATILES Acetone UJ 05B    
F82669 ULA0040 VOLATILES Benzene J 15    
F82669 ULA0040 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 10A    
F82669 ULA0040 VOLATILES Styrene UJ 08A    
F82669 ULA0040 VOLATILES Toluene J 15    
F82669 ULA0040 VOLATILES Hexanone, 2- UJ 08A    
F82669 ULA0041 METALS3 Cobalt J 15    
F82669 ULA0041 METALS3 Mercury J 15    
F82669 ULA0041 METALS3 Beryllium J 15    
F82669 ULA0041 METALS3 Potassium J 15    
F82669 ULA0041 VOLATILES Acetone J 05B 11A 15  
F82669 ULA0041 VOLATILES Methylene chloride J 15    
F82669 ULA0043 METALS3 Cadmium J 15    
F82669 ULA0043 METALS3 Mercury J 15    
F82669 ULA0043 METALS3 Sodium J 15    
F82669 ULA0043 VOLATILES Acetone J 07A 11A 15  
F82669 ULA0044 METALS3 Cadmium J 15    
F82669 ULA0044 METALS3 Mercury J 15    
F82669 ULA0044 METALS3 Sodium J 15    
F82669 ULA0044 VOLATILES Benzene J 15    
F82669 ULA0044 VOLATILES Toluene J 15    
F83513 ULA3000 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3000 VOLATILES Acetone R 04A 05A   
F83513 ULA3001 VOLATILES Acetone R 04A 05A   
F83513 ULA3003 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3003 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3003 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3003 VOLATILES Acetone B 06D 04A 05A 01A
F83513 ULA3003 VOLATILES Benzene UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3003 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3003 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3003 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3003 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3003 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3003 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3003 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3003 VOLATILES Vinyl chloride UJ 01A    
F83513 ULA3003 VOLATILES Bromoform UJ 01A    
F83513 ULA3003 VOLATILES Chloroethane UJ 01A    
F83513 ULA3003 VOLATILES Chloroform UJ 01A    
F83513 ULA3003 VOLATILES Toluene UJ 01A    
F83513 ULA3003 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3003 VOLATILES Bromomethane UJ 01A    
F83513 ULA3003 VOLATILES Styrene UJ 01A    
F83513 ULA3003 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3003 VOLATILES Chlorobenzene UJ 01A    

KN13\PBOW\ULA\SCR\Final\APJ\DQE Tables.xlsx\5/8/20137:16 AM



Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 19 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F83513 ULA3003 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3003 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3003 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3003 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3003 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
F83513 ULA3003 VOLATILES Chloromethane UJ 01A    
F83513 ULA3003 VOLATILES Methylene chloride UJ 01A    
F83513 ULA3004 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3004 VOLATILES Acetone B 06D 04A 05A  
F83513 ULA3006 METALS3-W Nickel J 15    
F83513 ULA3006 METALS3-W Cobalt J 15    
F83513 ULA3006 METALS3-W Chromium J 15    
F83513 ULA3006 METALS3-W Arsenic J 15    
F83513 ULA3006 METALS3-W Arsenic J 15    
F83513 ULA3006 METALS3-W Lead J 15    
F83513 ULA3006 METALS3-W Vanadium J 15    
F83513 ULA3006 METALS3-W Iron J 15    
F83513 ULA3006 METALS3-W Zinc J 15    
F83513 ULA3006 METALS3-W Copper J 15    
F83513 ULA3006 METALS3-W Copper J 15    
F83513 ULA3006 METALS3-W Potassium J 15    
F83513 ULA3006 METALS3-W Potassium J 15    
F83513 ULA3006 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3006 VOLATILES Acetone R 04A 05A   
F83513 ULA3007 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3007 VOLATILES Dichloropropene, cis-1,3- UJ 08A    
F83513 ULA3007 VOLATILES Acetone B 06D 04A 05A 15
F83513 ULA3007 VOLATILES Dichloroethane, 1,2- UJ 08A    
F83513 ULA3007 VOLATILES Carbon disulfide UJ 08A    
F83513 ULA3007 VOLATILES Bromoform UJ 08A    
F83513 ULA3007 VOLATILES Dibromochloromethane UJ 08A    
F83513 ULA3007 VOLATILES Bromodichloromethane UJ 08A    
F83513 ULA3007 VOLATILES Dichloropropene, trans-1,3- UJ 08A    
F83513 ULA3008 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3008 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3008 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3008 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3008 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3008 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3008 VOLATILES Acetone B 06D 04A 05A 01A
F83513 ULA3008 VOLATILES Benzene UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3008 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3008 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3008 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3008 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3008 VOLATILES Vinyl chloride UJ 01A    
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 20 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F83513 ULA3008 VOLATILES Bromoform UJ 01A    
F83513 ULA3008 VOLATILES Chloroethane UJ 01A    
F83513 ULA3008 VOLATILES Chloroform UJ 01A    
F83513 ULA3008 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3008 VOLATILES Bromomethane UJ 01A    
F83513 ULA3008 VOLATILES Styrene UJ 01A    
F83513 ULA3008 VOLATILES Toluene UJ 01A    
F83513 ULA3008 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3008 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3008 VOLATILES Chlorobenzene UJ 01A    
F83513 ULA3008 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3008 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3008 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
F83513 ULA3008 VOLATILES Chloromethane UJ 01A    
F83513 ULA3008 VOLATILES Methylene chloride UJ 01A    
F83513 ULA3008 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3009 SEMIVOLATILES Dinitrophenol, 2,4- UJ 05B    
F83513 ULA3009 VOLATILES Dichloropropene, cis-1,3- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethene UJ 01A    
F83513 ULA3009 VOLATILES Xylenes, total UJ 01A    
F83513 ULA3009 VOLATILES Acetone UJ 01A    
F83513 ULA3009 VOLATILES Benzene UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethane, 1,2- UJ 01A    
F83513 ULA3009 VOLATILES Dichloropropane, 1,2- UJ 01A    
F83513 ULA3009 VOLATILES Ethylbenzene UJ 01A    
F83513 ULA3009 VOLATILES Butanone, 2- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethane,  1,1,1- UJ 01A    
F83513 ULA3009 VOLATILES Trichloroethane, 1,1,2- UJ 01A    
F83513 ULA3009 VOLATILES Carbon disulfide UJ 01A    
F83513 ULA3009 VOLATILES Carbon tetrachloride UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, cis-1,2- UJ 01A    
F83513 ULA3009 VOLATILES Tetrachloroethane, 1,1,2,2- UJ 01A    
F83513 ULA3009 VOLATILES Vinyl chloride UJ 01A    
F83513 ULA3009 VOLATILES Bromoform UJ 01A    
F83513 ULA3009 VOLATILES Chloroethane UJ 01A    
F83513 ULA3009 VOLATILES Chloroform UJ 01A    
F83513 ULA3009 VOLATILES Toluene UJ 01A    
F83513 ULA3009 VOLATILES Dibromochloromethane UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, trans-1,2- UJ 01A    
F83513 ULA3009 VOLATILES Bromomethane UJ 01A    
F83513 ULA3009 VOLATILES Styrene UJ 01A    
F83513 ULA3009 VOLATILES Bromodichloromethane UJ 01A    
F83513 ULA3009 VOLATILES Chlorobenzene UJ 01A    
F83513 ULA3009 VOLATILES Hexanone, 2- UJ 01A    
F83513 ULA3009 VOLATILES Tetrachloroethene UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethene, 1,1- UJ 01A    
F83513 ULA3009 VOLATILES Dichloropropene, trans-1,3- UJ 01A    
F83513 ULA3009 VOLATILES Dichloroethane, 1,1- UJ 01A    
F83513 ULA3009 VOLATILES Methyl-2-pentanone, 4- UJ 01A    
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 21 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F83513 ULA3009 VOLATILES Chloromethane UJ 01A    
F83513 ULA3009 VOLATILES Methylene chloride UJ 01A    
F83609 ULA3005 CYANIDE Cyanide, total UJ 08A    
F83609 ULA3005 METALS3-W Barium J 15    
F83609 ULA3005 METALS3-W Nickel J 15    
F83609 ULA3005 METALS3-W Aluminum J 13    
F83609 ULA3005 METALS3-W Barium J 15    
F83609 ULA3005 METALS3-W Cobalt J 15    
F83609 ULA3005 METALS3-W Silver UJ 12    
F83609 ULA3005 METALS3-W Vanadium J 15    
F83609 ULA3005 METALS3-W Magnesium J 13    
F83609 ULA3005 METALS3-W Silver UJ 12    
F83609 ULA3005 METALS3-W Zinc J 13    
F83609 ULA3005 METALS3-W Calcium J 13    
F83609 ULA3005 METALS3-W Iron J 13    
F83609 ULA3005 METALS3-W Mercury J 15    
F83609 ULA3005 METALS3-W Zinc J 15    
F83609 ULA3005 METALS3-W Manganese J 13    
F83609 ULA3005 METALS3-W Selenium J 15    
F83609 ULA3005 METALS3-W Potassium J 15    
F83609 ULA3005 METALS3-W Potassium J 15    
F83609 ULA3005 METALS3-W Selenium J 15    
F83609 ULA3005 SEMIVOLATILES Benzo(ghi)perylene UJ 05B    
F83609 ULA3005 SULFATE Sulfate J 08A    
F83609 ULA3005 TURB 180.1 Turbidity J 02B    
F83609 ULA3005 VOLATILES Dichloropropene, cis-1,3- UJ 05B    
F83609 ULA3005 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3010 CHLORIDE Chloride J 08A    
F88539 ULA3010 METALS3-W Aluminum J 15    
F88539 ULA3010 METALS3-W Barium J 15    
F88539 ULA3010 METALS3-W Barium J 15    
F88539 ULA3010 METALS3-W Chromium J 15    
F88539 ULA3010 METALS3-W Iron J 15    
F88539 ULA3010 METALS3-W Copper J 15    
F88539 ULA3010 METALS3-W Copper J 15    
F88539 ULA3010 METALS3-W Potassium J 15    
F88539 ULA3010 METALS3-W Selenium J 17 15   
F88539 ULA3010 METALS3-W Potassium J 15    
F88539 ULA3010 METALS3-W Selenium J 15    
F88539 ULA3010 NO2/NO3 Nitrate-Nitrite UJ 08A    
F88539 ULA3010 SULFATE Sulfate J 08A    
F88539 ULA3010 TURB 180.1 Turbidity J 17    
F88539 ULA3010 VOLATILES Acetone UJ 05B    
F88539 ULA3010 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3010 VOLATILES Hexanone, 2- UJ 05B    
F88539 ULA3010 VOLATILES Methylene chloride UJ 05B    
F88539 ULA3011 CHLORIDE Chloride J 08A    
F88539 ULA3011 METALS3-W Aluminum J 15    
F88539 ULA3011 METALS3-W Barium J 15    
F88539 ULA3011 METALS3-W Barium J 15    
F88539 ULA3011 METALS3-W Iron J 15    
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 22 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F88539 ULA3011 METALS3-W Copper J 15    
F88539 ULA3011 METALS3-W Potassium J 15    
F88539 ULA3011 METALS3-W Selenium J 15    
F88539 ULA3011 METALS3-W Potassium J 15    
F88539 ULA3011 METALS3-W Selenium J 17 15   
F88539 ULA3011 NO2/NO3 Nitrate-Nitrite UJ 08A    
F88539 ULA3011 SEMIVOLATILES3 Di-n-butyl phthalate J 15    
F88539 ULA3011 SULFATE Sulfate J 08A    
F88539 ULA3011 TSS Total suspended solids J 15    
F88539 ULA3011 TURB 180.1 Turbidity J 17    
F88539 ULA3011 VOLATILES Acetone UJ 05B    
F88539 ULA3011 VOLATILES Carbon tetrachloride UJ 05B    
F88539 ULA3011 VOLATILES Hexanone, 2- UJ 05B    
F88539 ULA3011 VOLATILES Methylene chloride UJ 05B    
F88657 ULA3013 METALS3-W Antimony J 15    
F88657 ULA3013 METALS3-W Cobalt J 15    
F88657 ULA3013 METALS3-W Aluminum J 15    
F88657 ULA3013 METALS3-W Cobalt J 15    
F88657 ULA3013 METALS3-W Arsenic J 15    
F88657 ULA3013 METALS3-W Arsenic J 15    
F88657 ULA3013 METALS3-W Mercury J 15    
F88657 ULA3013 METALS3-W Potassium J 15    
F88657 ULA3013 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Barium J 15    
F88657 ULA3014 METALS3-W Aluminum J 15    
F88657 ULA3014 METALS3-W Barium J 15    
F88657 ULA3014 METALS3-W Iron J 15    
F88657 ULA3014 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Selenium J 15    
F88657 ULA3014 METALS3-W Potassium J 15    
F88657 ULA3014 METALS3-W Selenium J 15    
F88657 ULA3014 TSS Total suspended solids J 15    
F92572 ULA3019 METALS3-W Antimony J 15    
F92572 ULA3019 METALS3-W Aluminum J 15    
F92572 ULA3019 METALS3-W Barium J 15    
F92572 ULA3019 METALS3-W Iron J 15    
F92572 ULA3019 METALS3-W Zinc J 15    
F92572 ULA3019 METALS3-W Potassium J 15    
F92572 ULA3019 TURB 180.1 Turbidity J 02A    
F92572 ULA3019 VOLATILES Acetone R 04A 05A 05B  
F92649 ULA3015 ALKALINITY Alkalinity J 08A    
F92649 ULA3015 METALS3-W Aluminum J 15 17   
F92649 ULA3015 METALS3-W Barium J 15    
F92649 ULA3015 METALS3-W Nickel J 15    
F92649 ULA3015 METALS3-W Barium J 15    
F92649 ULA3015 METALS3-W Lead J 15    
F92649 ULA3015 METALS3-W Zinc J 15    
F92649 ULA3015 METALS3-W Zinc J 15    
F92649 ULA3015 METALS3-W Potassium J 15    
F92649 ULA3015 METALS3-W Potassium J 15    
F92649 ULA3015 TSS Total suspended solids J 15 17   
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification 
Unloading SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 23 of 23)

Sample

SDG Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F92649 ULA3015 VOLATILES Acetone R 04A 05B   
F92649 ULA3016 METALS3-W Barium J 15    
F92649 ULA3016 METALS3-W Aluminum J 15 17   
F92649 ULA3016 METALS3-W Barium J 15    
F92649 ULA3016 METALS3-W Lead J 15    
F92649 ULA3016 METALS3-W Zinc J 15    
F92649 ULA3016 METALS3-W Potassium J 15    
F92649 ULA3016 METALS3-W Potassium J 15    
F92649 ULA3016 TSS Total suspended solids J 15 17   
F92649 ULA3016 VOLATILES Acetone R 04A 05A   
F92649 ULA3018 METALS3-W Cobalt J 15    
F92649 ULA3018 METALS3-W Aluminum J 15    
F92649 ULA3018 METALS3-W Cobalt J 15    
F92649 ULA3018 METALS3-W Arsenic J 15    
F92649 ULA3018 METALS3-W Arsenic J 15    
F92649 ULA3018 METALS3-W Zinc J 15    
F92649 ULA3018 METALS3-W Potassium J 15    
F92649 ULA3018 METALS3-W Potassium J 15    
F92649 ULA3018 NO2/NO3 Nitrate-Nitrite UJ 08A    
F92649 ULA3018 SULFATE Sulfate J 08A    
F92649 ULA3018 TSS Total suspended solids J 08B    

240-1269-1 ULA3002 VOLATILES Butanone, 2- R 04A 05A   

240-1269-1 ULA3002 VOLATILES Chloroethane UJ 05B    

240-1269-1 ULA3002 VOLATILES Trichlorofluoromethane UJ 05B    

240-1269-1 ULA3002 VOLATILES Bromomethane R 05A 05B   

240-1269-1 ULA3002 VOLATILES Dibromo-3-chloropropane, 1,2- R 04A 05A   

240-1269-1 ULA3002 VOLATILES Methyl-2-pentanone, 4- UJ 05B    

240-1269-1 ULA3002 VOLATILES Methylene chloride UJ 05B    

SDG - Sample delivery group.

VQ - Validation qualifier.
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Table 5

Laboratory and Validation Qualifier Definitions
Unloading Area SCR

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Qualifier Definition

Laboratory

 B (metals) The analyte was detected; the concentration is below the reporting limit.
B (organics) Indicates analyte is found in associated method blank.
J (metals) The compound was detected in the blank.

J (organics) The compound was positively identified; the reported value is below the reporting 
limit.

U Not detected.  The compound was analyzed for, but not detected above the 
associated LOQ.

E Indicates that the result is above the maximum calibration range.
N Indicates presumptive evidence of a compound.

P
Relative percent difference >40% between the primary and confirmation column 
results for dual column chromatographic method (e.g., gas chromatography and high-
performance liquid chromatography methods).

* Exceeds QC limit.
Q1 The %D or %Drift for the associated continuing calibration verification is outside the 

method QC limit.
ME Marginal Exceedence of the 3-sigma QC limits.
ME* Exceedence of the 4-sigma QC limits.

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 
U Not detected.  The compound/analyte was analyzed for, but not detected above the 

associated LOQ.
UJ The analyte is not detected; the result is an estimated value.
QJ The instrument response is less than 20% that of the low standard. 
R Analyte is rejected.

QC - Quality control.
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Response to Comments – OEPA 
Draft Garage Maintenance Area (Unloading Area) 

Site Characterization Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio  

(Report dated January 2013) 
 

Reference:  Comments from Dr. Janusz Z. Byczkowski, DERR, CO, received email dated February 
14, 2013. 
 
Comment 1: Section 8.0, Page 8-1, Line #30; This document states: 

"…http://www.dnt.state.oh.us/Portals/7/pubs/pdfs/wellsealing.pdf…” 
 
Comment: 
This internet link does not work.  
Recommendation: 
Please check and correct/update URL. 
 

 Response 1: The acronym “dnt” will be replaced by “dnr” in the URL and checked to make 
sure it works correctly. 

 
Comment 2: Section 4.2.2, Page 4-5, Line #1, and Tables 4-2 and 4-3; “…the method 

agreed upon by OEPA and USACE […] differs from that shown in current 
OEPA (2009) guidance…”  
 
then, in the tables with background screening  
concentrations in groundwater:  
 
“….      Detected Concentrations    Reporting Limits 
                      Maximum […]              Minimum […] 
Cobalt              1.21E+01                   5.00E+01 
Copper             1.98E+01                  2.50E+01 
Nickel               8.60E+00                  4.00E+01 
Ethylbenzene   8.70E-01                  1.00E+00 
[…]  and soil: 
Vanadium        40.9                           61.7       ...”   

 
Comment: 
Also, some reporting limits in Table 4-3 are listed as  
“NA” (“Not applicable; not available”). 

 
Comment: 
The issue of the problematic methodology, used in determining background 
concentrations, was already discussed in previous reviews. However, in this 
document, the presentation of data with maximum detected concentrations 
well below the minimum reporting limits (RLs) needs to be justified and 
significance/uncertainty of the resulting “background screening 
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concentrations” (BSCs) explained. This is unclear, exactly what is the 
definition of the “Reporting Limit” in this context. The statement provided in 
the ‘Appendix J’ S. 3.2; P. 12: “…This measurement (the PQL or the RL) is 
generally a multiple of three to five times the MDL…” is not helpful.  
 
Recommendation: 
Please explain, justify and discuss significance of BSC values below RLs. 

 
Response 2: The MDL is defined on page 15 of Appendix J as, “The minimum concentration 

of an analyte that can be measured and reported with 99 percent confidence that 
the concentration is greater than zero.” The MDL is considered the lower limit at 
which the laboratory can differentiate an analytical result from analytical 
background “noise” and is determined in accordance with 40 CFR 136. The 
reporting limit is the point of 100 percent confidence that a reported positive 
result represents an actual detection, beyond analytical background noise. The text 
in Appendix J will be revised to more clearly define the RL. 

 
The reason why these samples on Table 4-2 (groundwater) are detected at less 
than the RL is because the concentrations of these naturally occurring analytes are 
relatively low, as is typically expected for background groundwater. The 
background samples were analyzed using EPA SW-846 procedure as required by 
the approved sampling analysis plan and quality assurance project plan. The 
maximum background concentrations in groundwater for the analytes identified in 
the comment fall between the MDL and the RL. Although these values are “J” 
qualified as estimated, their quantitative use is consistent with EPA (1989) 
guidance.   
 
In summary, the values between the MDL and RL have less certainty than values 
greater than the RLs, but it is at least 99 percent certain that each of these values 
represents a true detection rather than background analytical noise. The fact that 
the values are less than the RLs indicates that the values are low and thus are 
appropriately conservative to estimate BSVs. 
 
After reviewing Table 4-3, it was found that the reporting limit ranges that are 
shown include only those of the nondetects. This omission will be corrected for 
all inorganics that are affected in the final report.  
 
For vanadium specifically, the lowest reporting limit was 5.7 mg/kg, which is less 
than all of the detections of vanadium. All of the other vanadium reporting limits, 
other than for the nondetect shown in Table 4-2 were between 6.0 and 9.0 mg/kg, 
which is the lowest detected level. That the lone nondetect had an elevated 
reporting limit of 61.7 mg/kg reflects the 10X dilution that had to be performed 
because of a matrix interference.  
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