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Executive Summary 
 

The U.S. Army Corps of Engineers 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 as Plum Brook Station, an 

active testing and research installation associated with the John H. Glenn Research Center of 

Cleveland, Ohio. The U.S. Army Corps of Engineers contracted Shaw Environmental and 

Infrastructure, Inc. (Shaw) to conduct an addendum to the existing Powerhouse No. 2 Ash Pits 

Site Characterization Report (SCR) documenting soil conditions of the associated coal yard 

(Coal Yard No. 2). The specific investigation site is located immediately adjacent to (northeast) 

of Powerhouse No. 2, which is located in the western, central part of PBOW. 

 

During PBOW explosives manufacturing operations from 1941 to 1945, three power stations, 

Powerhouse No. 1, Powerhouse No. 2, and Powerhouse No. 3, were present to support the 

nitroaromatic manufacturing process. Each power station consisted of a main powerhouse, a coal 

storage area (coal yard), and two aboveground fuel storage tanks. Each power house building 

consisted of a boiler house, compressor room, electrical room, filter room, and locker room. The 

buildings also contained two to four large coal-burning boilers, a turboelectric generator, a feed 

water treatment system, and several steam-driven or electric air compressors. The generated 

steam was used for space heating, driving compressors, and generating electrical power. As 

mentioned, the coal yards were used as storage areas providing coal to be used in the 

powerhouse’s boilers. The coal was brought into the yards via train. Chemical contamination 

(increase of inorganic compounds) of the soil resulting from the leaching of precipitation through 

the coal stored in Coal Yard No. 2 is expected to be primarily semivolatile organic compounds 

(SVOC) and target analyte list metals, although nitroaromatics and volatile organic compounds 

(VOC) could be possible. Groundwater for this area of the PBOW was investigated under a 

previous effort.  

 

This Site Characterization Report Addendum is an addendum to the SCR for the Powerhouse 

No. 2 Ash Pits which was submitted as a final report in September 2010, and is one of three 

planned reports for the Coal Yard No. 2 Site.  It currently details site-specific remedial 

investigation activities, and comprises text, tables, figures, appendices, final evaluations, and 

recommendations. It should be noted that groundwater for this area of the PBOW site was 
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investigated under a previous effort.  Subsequent site-specific reports will consist of the Baseline 

Human Health Risk Assessment (BHHRA) Addendum and the Screening Level Ecological Risk 

Assessment Report (SLERA) Addendum. Each report will be submitted under separate cover. 

 

One previous investigation at Coal Yard No. 2 was conducted by Morrison Knudsen Corporation 

in 1993 during a PBOW Site Investigation in which the former coal yard was mistakenly 

identified as “Burn Ground 1.” Two surface (0-2 feet) soil samples, MK01SS06 and MK01SS07, 

were collected using a hand auger and sampled for nitroaromatics, VOCs, SVOCs, and 

inorganics. No nitroaromatic compounds were detected in either of the surface soil samples. 

Analytical detections of VOCs were measured in MK01SS06 (toluene) and MK01SS07 (acetone, 

toluene, and total xylenes), and results were below quantitation limits. SVOCs were detected 

only in MK01SS06 (naphthalene, phenanthrene, 2-methylnaphthalene, and 

benzo[b]fluoranthene) and results were below quantitation limits. A total of 17 inorganics were 

also detected in the surface soil samples, and results were below maximum contaminant levels. 

 

Remedial investigation activities were conducted by Shaw for the Powerhouse No. 2 Coal 

Yard SCR addendum in October 2011. Field activities included hand auger operation with 

soil sampling, soil borehole lithologic logging, paperwork completion, surveying, and 

disposal of investigation-derived waste.  

 

Four soil boring locations were chosen based upon ground surface coal thicknesses and fairly 

equal representation of the former coal yard area. Selected areas were chosen by scraping the 

surface with a pickaxe and measuring the coal thickness, if present. From each boring location, 

collection of soil samples was conducted from three distinct intervals to provide evidence of 

possible soil contamination as a result from leaching of precipitation through the former 

stockpiled coal. Collection of surface soil samples, representing the 0 to 1 foot depth interval, 

was from soil below the coal material, if present. The second soil sample was collected from a 

depth below ground surface representing the 3 to 5 feet interval. The third sample was collected 

at a depth of 8 to 10 feet below the existing ground surface. Each soil sample from the selected 

interval was transferred to a new resealable plastic bag and homogenized. Soil was analyzed for 

nitroaromatics, SVOCs, and target analyte list metals. Soil from the 0 to1 and 3 to 5 feet intervals 

was also analyzed for polychlorinated biphenyls. Hand auger drilling and soil sample collection 

was completed on October 26 and 27, 2011.  
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Analytical results from the various media collected were compared to risk-based screening 

concentrations (RBSC) derived from November 2011 U.S. Environmental Protection Agency 

regional screening levels (RSLs) for a residential land-use scenario. These screening levels were 

used as points of comparison in this SCR addendum. Site contaminants will be further evaluated 

in risk assessments. In addition, the analytical results for the metals in the 2011 soil samples 

were compared to soil background screening concentrations (BSC). 

 

Significant conclusions from the surface and subsurface soil analytical results are as follows: 

 
 No nitroaromatics or polychlorinated biphenyls were detected in either the surface or 

subsurface soil samples. 

 No SVOCs were detected above the RBSCs in subsurface soil samples but one 
parameter (benzo[a]pyrene) was detected above the RBSC in one surface soil sample 
(field duplicate sample). No surface soil samples were above any BSC values.  

 No inorganics were above both the RBSCs and BSCs. 
 

Both the surface and subsurface soil at Coal Yard No. 2 appear to be unimpacted by the previous 

storage of coal for operation of Powerhouse No. 2. Analytical evidence provides no indication of 

increasing inorganics concentrations (or decreasing concentrations) in subsurface soil as a 

possible result of precipitation leaching through stored coal.  
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1.0  Introduction  
 

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

previously owned U.S. Department of Defense properties. The former Plum Brook Ordnance 

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

investigated under the Defense Environmental Restoration Program for Formerly Used Defense 

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

and Huntington, West Virginia, District Offices of the U.S. Army Corps of Engineers (USACE). 

This 9,000-acre facility was used for the manufacture of explosives during World War II. The 

site is currently controlled and maintained by the National Aeronautics and Space Administration 

(NASA) and is operated as the Plum Brook Station of the John H. Glenn Research Center at 

Lewis Field. 

 

Fieldwork and reporting for Powerhouse No. 2 Coal Yard (Coal Yard No. 2) was performed 

under Delivery Order DX02 for the USACE Louisville Architecture/Engineering Environmental 

Services Indefinite Delivery/Indefinite Quantity, Contract Number W912DR-08-D-0013. 

 

During a previous investigation, an overburden/shale groundwater monitoring well was installed 

upgradient of Ash Pit 1. Groundwater samples from that well indicated elevated manganese in 

the groundwater. Based on interpreted groundwater flow for Ash Pit 1, a former powerhouse coal 

yard (Coal Yard No. 1) was located immediately upgradient of this well. Evaluation of site 

information suggested that leaching of the coal in the former coal yard may have impacted the 

groundwater. Therefore, additional soil sampling was recommended to evaluate the former 

PBOW coal yards as potential sources of contamination. The field activities completed by Shaw 

Environmental and Infrastructure, Inc. (Shaw) for investigation of Coal Yard No. 2 were 

conducted pursuant to the following documents:   

 
 Site-Wide Health and Safety Plan (Shaw, 2008a) 
 Site-Wide Sampling and Analysis Plan (SWSAP) (Shaw, 2008b) 
 Site-Wide Quality Assurance Project Plan (QAPP) (Shaw, 2008c). 
 Site-Specific Sampling and Analysis Plan (Shaw, 2011). 

 

The current document, Powerhouse No. 2 Ash Pits Site Characterization Report Addendum for 

Coal Yard No. 2, Former Plum Brook Ordnance Works, Sandusky, Ohio, is one of three planned 

reports for the Coal Yard No. 2 Site.  This Site Characterization Report Addendum comprises 
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text, tables, figures, appendices, final evaluations, and recommendations.  Subsequent reports 

will consist of the Baseline Human Health Risk Assessment (BHHRA) Addendum and the 

Screening Level Ecological Risk Assessment Report (SLERA) Addendum.  Each report will be 

submitted under separate cover. 

 

1.1  Scope of Work and Project Objectives  

The scope of this site characterization report (SCR) addendum (USACE, 2011) included 

updating the existing quality control plan, addition of site-specific addenda to the site-wide 

health and safety plan and SWSAP, implementation of soil sampling, surveying, analytical work, 

and investigation-derived waste (IDW) management and disposal. Figure 1-2 identifies the 

location of Coal Yard No. 2 in relation to other areas of concern and site features. 

 

The objectives of this investigation to address data gaps in soil samples include the following: 

 
 Conduct soil sampling and lithologic logging 
 Conduct laboratory analysis of soil 
 Management and dispose of IDW 
 Submit an SCR addendum 
 Update the baseline human health risk assessment and ecological risk assessment  
 Prepare and submit a geographic information system deliverable. 

 

1.2  Report Organization 

Chapter 2.0 of this report describes PBOW and the Coal Yard No. 2 site, its physical setting, 

geology, and hydrogeology features. Sampling strategy and field procedures are described in 

Chapter 3.0. The analytical program and background comparison data are presented in Chapter 

4.0. Chapter 5.0 describes specific-site information and historical and current analytical data. 

Chapter 6.0 presents media conclusions. Recommendations are provided in Chapter 7.0. 

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

 

Sample collection logs, soil boring logs, and land survey data are provided in Appendices A, B, 

and C, respectively. An IDW manifest is included in Appendix D. Appendix E through H contain 

analytical data pertinent to the soil sampling event. Appendix I presents the chains of custody for 

laboratory analysis and Appendix J presents a response to comments. 
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1.3  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 office of the NASA John H. 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. Public access is restricted at PBOW except during the annual deer 

hunting season. 

 

1.4  PBOW Site History 

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 DNT, and one area manufactured 

PETN. TNTA consisted of manufacturing lines 1 through 4, TNTB consisted of lines 5 through 

7, and TNTC consisted of lines 8 through 12. TNTA is located on the northeast side of PBOW, 

TNTB is located at the southern-central part, and TNTC is located at the southwestern side of 

PBOW. 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 is currently 

occupied by NASA’s inactive nuclear reactor, which is presently in the process of being 

decommissioned.  

 

It is estimated that more than one billion pounds of explosives were manufactured during the 

4-year operating period. After the plant was shut down, decontamination of TNT, acid, PETN, 

and DNT 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 area. The War Assets Administration accepted custody of the 

remaining acreage (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.  
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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) was 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., 

1997a): 

 
1. Inspecting and removing 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 (XXX-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) condition to a storage facility 
and additional decontamination of the remainder of the items to a 5X (XXXXX – 
level that indicates a decontaminated material with no detectable residual 
contamination) condition in order to be sold (“X” indicates the Army’s specific 
decontamination level).  

 

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 was flashed and the 
area was then rough graded.  

 

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

The decontamination process also included burning of nitroaromatic-filled flumes that were 

excavated. As shown in the records review (Dames and Moore, Inc., 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 for use as a bus transportation center. The General Services Administration retains 

the remaining acreage and currently has a use agreement with the Ohio National Guard for 604 

acres of the land. NASA presently controls about 6,400 acres and is using the site to conduct 
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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, 1995) and can be found at NASA Plum Brook Station. 

 

1.5  Powerhouse No. 2 Coal Yard Site History 

As noted previously, PBOW was built in early 1941 and manufactured acid, 2,4,6-TNT, DNT, 

and PETN until 1945. Three power stations, Powerhouse No. 1, Powerhouse No. 2, and 

Powerhouse No. 3, were constructed and utilized to support the manufacturing processes. Each 

power station consisted of a main powerhouse, a coal storage area (coal yard), and two 

aboveground fuel storage tanks. The fuel storage tanks were surrounded by a berm to contain any 

potential spills or leaks. Each powerhouse building consisted of a boiler house, compressor 

room, electrical room, filter room, and locker room. The buildings also contained two to four 

large coal-burning boilers, a turboelectric generator, a feed water treatment system, and several 

steam-driven or electric air compressors. The generated steam was used for space heating, 

driving compressors, and generating electrical power. As mentioned previously, the coal yards 

were used as storage areas providing coal to be used in the powerhouse’s boilers. The coal was 

brought into the yards via train. Figure 1-2 shows the location of Coal Yard No. 2 and other 

investigative sites on PBOW property.  

 

Coal Yard No. 2 is located immediately to the northeast of Powerhouse No. 2. The historical 

former coal yard is estimated to have been approximately 200-feet wide by 290-feet in length or 

nearly 1.4 acres. The area has recently been filled and graded. The site was observed to be 

covered with bare soil during a site visit on September 1, 2011, but shoots of plants were 

observed to be emerging from the ground, suggesting the site will naturally re-vegetate in the 

near future. Recent demolition of the former Powerhouse No. 2 building by NASA resulted in 

some disturbance of surface soil and vegetation, primarily in areas outside of the footprint of the 

former coal yard. Minor amounts of coal were observed on the ground surface in isolated areas 

during previous site walks. Figure 1-3 shows a historical photograph of the coal yard along with 

the associated powerhouse. 

 

Coal Yard No. 2 was first investigated by Morrison Knudsen Corporation (MK) in 1993 during a 

site inspection (SI) when the coal yard was mistaken as a former burning ground and called 

“Burn Ground 1”for the SI report (MK, 1994). Two surface soil samples (MK01SS06 and 

MK01SS07) were collected with a hand auger from the first 2 feet of soil and analyzed for 

nitroaromatics, volatile organic compounds (VOC), semivolatile organic compounds (SVOC), 
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and inorganics. Table 1-1 presents historical analytical results and Figure 1-4 shows 1993 MK 

investigation area. The locations are approximate because the soil borings were not surveyed. 

From the SI report, the soil sample collection area was said to “exhibit no visual limits” and was 

estimated to be less than 3 acres in size. It also mentioned that the soil samples were collected on 

the northeast side of the building in an area of tall grass, and in addition to being a burning 

ground, based on small piles of coal, the area must have also been used as a coal storage area.  

 

No nitroaromatic compounds were detected in either of the surface soil samples collected in Coal 

Yard No. 2. VOCs were detected in MK01SS06 (toluene) and MK01SS07 (acetone, toluene, and 

total xylenes) and SVOCs were detected only in MK01SS06 (naphthalene, phenanthrene, 

2-methylnaphthalene, and benzo[b]fluoranthene). A total of 17 metals were also detected in the 

surface soil samples (MK, 1994). The MK study concluded that all detected organic and 

inorganic constituents were below quantitation and maximum contaminant levels.  

 



Powerhouse No. 2 Ash Pits 
 Site Characterization Report Addendum 

For Coal Yard No. 2 
 Section:  2.0 Physical Setting 
 Revision No.:  0 
 Date: September 2012 

 

 

KN12\PBOW\PH AP2 SCR-A\Final\F_CY PH2 Add.Doc/\9/27/2012 9:54 AM 2-1 

2.0  Physical Setting 
 

As noted in Section 1.5, Coal Yard No. 2 is located immediately adjacent to (northeast) of 

Powerhouse No. 2. Figure 1-4 shows the specific site location and general site features with 

ground surface topography. Descriptions and information regarding the local geography, 

topography, surface drainage, regional and local geology and hydrogeology characteristics, and 

precipitation influence effects on local water levels has been prepared and is included in the final 

Powerhouse No. 2 Ash Pits SCR (Shaw, 2010). The following sections describe the current site 

conditions for the Coal Yard No. 2 relative to this investigation. 

 

During a recent field visit performed on September 1, 2011, the majority of the Coal Yard No. 2 

area was noted as having recently been filled and graded. Small pieces of coal were observed in 

the soil. The northern border of the coal yard is comprised of an early-successional forest. As 

noted during the initial site staking before any grading or backfilling had taken place, the former 

Coal Yard No. 2 area was low lying with minimal relief and contained standing water. This 

water eventually percolated into the soil or evaporated prior to soil sampling. The presence of 

standing water and minimal relief suggests that limited site runoff occurs.  
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3.0  Field Activities 
 

3.1  Introduction 

Field activities at Coal Yard No. 2 were performed in accordance with the updated and revised 

SWSAP (Shaw, 2008b) and site-specific sampling and analysis plan (Shaw, 2011), as noted in 

Chapter 1.0. Activities included hand auger operation with soil sampling, soil borehole logging, 

documentation of fieldwork activities (sample collection logs, field activity daily logs [FADL], 

etc), surveying, and disposal of IDW. 

 

Prior to any intrusive work, a NASA authorized dig permit was obtained for Coal Yard No. 2. 

The dig permit process included review of utility maps for any underground utilities, including 

storm water, sewer, electrical, natural gas, telephone, cable, or fiber optic lines in the area.  

 
3.2  Soil Sampling 

Prior to soil boring drilling, excavation of the upper foot of surface soil was removed with a 

pickaxe throughout the former coal yard area to determine optimal placement for the soil borings. 

Removal of the surface soil was used to determine both the boundary of the former coal yard and 

the thicknesses of any remaining coal. From results, soil boring locations were chosen based on the 

interpreted extent of the former coal yard. Four soil borings (CY2-SB01, CY2-SB02, CY2-SB03, 

and CY2-SB04) were drilled at Coal Yard No. 2 using either a 2-inch or 3-inch stainless-steel hand 

auger. Soil collected from a sample interval was transferred to a new, resealable storage bag and 

thoroughly homogenized, and the sample bottles filled. All hand drilling activities were conducted 

by Shaw personnel on October 26 and 27, 2011. Figure 1-4 shows the location of the soil borings. 

 

Three soil samples were collected from each soil boring from approximate depths of 0 to 1, 3 to 

5, and 8 to 10 feet below ground surface (bgs) and analyzed for nitroaromatics, SVOCs, and 

target analyte list (TAL) metals. Also, soil samples from the upper and middle sample collection 

intervals (0 to 1 or 0.5 to 1, and 3 to 5 feet) were analyzed for polychlorinated biphenyls (PCB). 

A single surface soil sample was scheduled to be analyzed for total organic carbon (TOC) but 

was inadvertently overlooked during sample collection. Table 3-1 presents a summary of soil 

samples collected. Soil sample collection logs are included in Appendix A. Continuous lithologic 

logs were recorded for all soil borings during the drilling. Hazardous, toxic, and radiological 

waste drilling logs for each borehole are included in Appendix B. 
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Each borehole was abandoned after all soil sampling activities at Coal Yard No. 2 were 

complete. Bentonite granules were emptied into the 10-foot-deep borehole and brought to a 

depth of approximately 3 feet bgs. Remaining borehole soil from initial hand auger operations 

was emptied back into the open borehole portion and brought to ground surface. 

 

3.3  Decontamination Procedures 

Decontamination of the hand auger and sampling equipment was performed in accordance with 

Section 5.0 of the SWSAP (Shaw, 2008b). Specifically, sampling equipment was decontaminated 

by rinsing in sequence with phosphate-free soapy water, tap water, nitric acid, methanol, hexane, 

and deionized water. Equipment was then air dried, if possible, before use. The bucket augers were 

decontaminated prior to each boring.  

 

3.4  Land Survey 

In early November 2011, an Ohio-registered professional land surveyor surveyed the soil boring 

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

Ohio State Plane Coordinate System. The land surface elevation was surveyed to the nearest 0.01 

foot and referenced to the 1929 National Geodetic Vertical Datum. Land survey data reports are 

included in Appendix C. 

 

3.5  Investigation-Derived Waste Management 

IDW generated during investigation activities included decontamination water and personal 

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

described in the SWSAP (Shaw, 2008b).  

 

All decontamination fluids generated during field activities, except the nitric acid, methanol, and 

hexane rinse, were stored in a labeled 55-gallon drum. The nitric acid, methanol, and hexane 

rinse fluids were collected in a stainless-steel pan, heated on a hot plate burner, and disposed of 

by evaporation to prevent disposal as a hazardous waste liquid. Decontamination water was 

placed into a 55-gallon storage drum. Decontamination water from other PBOW operations was 

also placed in the drum and sampled to determine if it should be classified as a hazardous or 

nonhazardous material. Soil generated during hand auger operations was placed back into the 

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

were double bagged and disposed in an on-site, Shaw-contracted industrial dumpster.  
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Following analytical determination that the waste water was nonhazardous, in October 2011, the 

IDW decontamination water was transported by Triad Transport, Inc. to the Environmental 

Quality Company in Detroit, Michigan, for disposal. The waste manifest for disposal of the 

decontamination fluid is included as Appendix D. 
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4.0  Analytical Program 

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

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

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

concentrations (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 quality control (QC) project samples, or field duplicates, collected in October 2011 

were analyzed by Accutest Laboratories of Orlando, Florida. Quality assurance (QA) samples, or 

field split samples, were analyzed by Test America, Inc., of Canton, Ohio. Analysis for 

nitroaromatic field split samples was performed by Test America of Sacramento, California. 

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

analytical results are summarized in Appendix F. Tables of detected hits (Section 4.1.4) data are 

included in Appendix G. A data quality evaluation is located in Appendix H.  

 

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

data analyzed were subjected to data validation following the guidelines in the U.S. 

Environmental Protection Agency (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 QAPP (Shaw, 2008c), and specific analytical method requirements. Data were evaluated 

against specific criteria to verify the achievement of precision, accuracy, representativeness, 

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

(DQO). The criteria for blank evaluation were based on those detailed in Region 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).  
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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, 

1986) and subsequent revisions. The soil samples and associated QA/QC samples were analyzed 

for PCBs, SVOCs, nitroaromatics, and inorganics. Methods used for analysis 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 QAPP (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 found in 

Appendix H.  

 

4.1.4  Blank Evaluation 

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

activities. For this site, field blanks were not required. Only laboratory method blanks were 

analyzed. Blank evaluation involves qualification of data based on the results of the 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 less than 5 times (most analytes) or 10 times 

(common laboratory contaminants) that of the blank result, the sample result is 
qualified “B.” 
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 For 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. 
 

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 regarded as detected and are not used in PBOW risk assessments. Note that no blank 

contamination was found in CY2 data. 

 

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 type in the Chapter 5.0 result tables. 

 

4.2.1  Risk-Based Screening Concentrations 

The RBSCs are derived from November 2011 regional screening levels (EPA, 2011) using the 

methodology described in the Ash Pit 2 baseline human health risk assessment (BHHRA) work 

plan (Shaw, 2009). Only soil samples were collected. Because the area surrounding PBOW is 

agricultural and residential and because other PBOW sites have been remediated based on 

unrestricted land use, risk-based screening has been performed based on residential exposure. 

This assumption is appropriate because the area surrounding the former PBOW facility is rural 

and residential, and if/when the property is excessed the land will likely become residential. 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 plausible case for future land use. The soil RBSCs 
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are based on an incremental lifetime cancer risk 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 are provided in the BHHRA work plan. 

 

4.2.2  Background Screening Concentrations 

Derivation and BSC values for PBOW soil are presented in the acid areas site investigation 

report (IT Corporation, 1998). Table 4-2 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 the calculated 95th 

percent upper tolerance limit or the maximum detected concentration of the background data set, 

whichever value is lower, for each relevant analyte (IT Corporation, 1998). It is noted that the 

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

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

(2009) guidance. This PBOW team agreement, which has been used for all PBOW risk 

assessments to date, takes precedence over the subsequent OEPA (2009) guidance.
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5.0  Investigation Results 
 

On October 26 and 27, 2011, four soil borings (CY2-SB01, CY2-SB02, CY2-SB03 and 

CY2-SB04) were completed within Coal Yard No. 2. Soil samples were collected from 0 to 1, 3 

to 5 and 8 to 10 feet bgs. Findings of the soil sampling are discussed in the following sections. 

 

5.1  Site-Specific Soils 

As noted in the Powerhouse 2 SCR (Shaw, 2010), fill sand was used at the close of PBOW and 

during remediation tasks to cover concrete foundations, demolition scars, and promote a natural 

landscape appearance. At Coal Yard No. 2, no fill sand was encountered in any of the four soil 

borings drilled for this investigation. The ground surface at three of the four soil borings was 

covered with a mixture of coal, silt, and sand to a depth of approximately 0.5 foot. A thin (0.2 

foot) coal layer was encountered near the surface of the fourth boring (CY2-SB04) at a depth of 

0.5 foot. The surface material at this location consisted of clay. Figure 1-4 shows a Coal Yard 

No. 2 site map with soil boring locations.  

 

Below the coal layer or coal containing layer, native soil was present which consisted of glacial 

till, glacial outwash, or possibly a glacial lacustrine (lake) deposit. In three (CY2-SB01, CY2-

SB02, and CY2-SB03) of the four soil borings, a medium stiff silt with clay was encountered to 

the total boring depth of 10 feet. The color of the silt changed from a yellowish brown to a gray 

color at a depth of approximately 8 feet bgs in the three borings. In soil boring CY2-SB04, a 

medium stiff, yellowish-brown silt with clay was again encountered to a depth of approximately 

6 feet bgs. Below 6 feet bgs, a higher clay content was interpreted to be present to the total depth 

of 10 feet. Groundwater was encountered in all four soil borings at a depth of 5 feet.  

 

5.2  Soil Analytical Results 

A total of 14 soil samples were collected from the four borings. Five surface soil samples 

(including one QC and one QA sample) were collected and nine subsurface samples (including 

one QC and one QA sample) were collected from depths of 3 to 5 and 8 to 10 feet. Four of the 

surface soil samples including one duplicate, were collected below a 0.5-foot coal containing 

layer; the remaining surface soil sample, from CY2-SB04 encountered no coal on the ground 

surface, so the sample was collected from a depth of 0 to 1 foot. Soil samples were analyzed for 

nitroaromatics, SVOCs, and inorganics. Also, the 0 to 1, 0.5 to 1, and 3 to 5 feet soil samples 

were analyzed for PCBs. One surface soil sample should have been analyzed for TOC but 
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collection of the sample was inadvertently omitted. Table 5-1 summarizes the soil concentrations 

above RBSCs and/or BSCs. A figure is not included because only one analyte exceeded its 

RBSC.  

  

5.2.1  2011 Surface Soil Samples 

No nitroaromatics or PCBs were detected in any of the surface soil samples at Coal Yard No. 2. 

Seventeen SVOCs were detected in the six surface soil samples and only benzo[a]pyrene was 

detected above the RBSC screening level in one sample (QA sample). It was detected at a 

concentration of 0.039 milligrams per kilogram (mg/kg) in the QA sample from boring CY2-

SB01, which exceeds the RBSC of 0.015 mg/kg. Benzo[a]pyrene was not detected in the regular 

sample or field duplicate from this location. The lack detections in the regular and QC samples 

indicate that benzo(a)pyrene is not prevalent in site soils. Further, the reported concentration in 

the QA sample is far less than the anthropogenic background concentrations found in 

background soil samples from a local community (Ohio Department of Health, 2011).  
 

No inorganics exceeded both the RBSC and BSC in surface soil samples at Coal Yard No. 2.  

 

5.2.2  2011 Subsurface Soil Samples 

No nitroaromatics or PCBs were detected in the subsurface (3 to 5 and 8 to 10 feet) soil samples 

at Coal Yard No. 2. Only six SVOC compounds were detected in 2 of 10 subsurface soil 

samples, and all were below RBSC values. 

 

No inorganics exceeded both the RBSC and BSC in subsurface soil samples at Coal Yard No. 2.  
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6.0  Soil Sample Summary and Conclusions 
 

To determine possible contamination to soil caused by the storage of coal, four soil borings 

(CY2-SB01, CY2-SB02, CY2-SB03, and CY2-SB04) were completed within Coal Yard No. 2.  

 

Field activities at Coal Yard No. 2 were conducted mainly in October 2011 with hand auger 

operation, soil sample collection, lithologic logging, paperwork completion, and surveying. 

Disposal of IDW occurred in January 2012. A total of six surface soil (includes one QA and one 

QC sample) and nine subsurface soil (includes 1 QA and 1 QC sample) samples were collected. 

Soil samples were collected from depths of 0 to 1 or 0.5 to 1, 3 to 5, and 8 to 10 feet bgs. All 

samples except CY0028 (0-1 foot sample from boring CY2-SB04) were collected below the 

existing coal-containing layer if present. Soil samples were analyzed for nitroaromatics, SVOCs, 

and inorganics. In addition, the 0 to 1, 0.5 to 1 and 3 to 5 feet intervals were analyzed for PCBs. 

Analytical results obtained from each soil sample 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 the report only as 

points of reference.  

 

Major findings from Coal Yard No. 2 soil sample results are summarized as follows: 

 
 No nitroaromatics or PCBs were detected in the surface or subsurface soil samples. 

 Benzo(a)pyrene was detected at a concentration of 0.039 mg/kg in one QA surface 
soil sample and was the only SVOC to exceed RBSCs. It was not detected in the 
associated regular or field duplicate sample. 

 No inorganics were detected at concentrations exceeding both the RBSCs and BSCs. 
 

The soil data collected for Coal Yard No. 2 does not indicate an appreciable impact due to the 

storage of coal at the site.  
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7.0  Recommendations 
 

The surface and subsurface soil of Coal Yard No. 2 appears to be adequately characterized. 

Because the maximum detected concentration of none of the analytes exceeded both the 

corresponding RBSC and the BSC values, no BHHRA is needed because all analytes would be 

screened out, leaving no chemicals of potential concern for evaluation. Ecological risks will be 

discussed in the remedial investigation report, which will describe that based on low 

concentrations of analytes in Coal Yard No. 2, no screening-level ecological risk assessment is 

required.  

 

Planned Activities. Completion of a remedial investigation report, which is anticipated for 

completion in 2013. 
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TABLES 



Table 1-1

Coal Yard No. 2 - Historical Soil Analytical Detections
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2 

Former Plum Brook Ordnance Works, Sandusky, Ohio

Parameter Units MDC Result VQ Result VQ
VOLATILES
Acetone mg/kg 0.01 -- - 0.01 J
Toluene mg/kg 0.019 0.004 J 0.019
Xylenes, total mg/kg 0.001 -- - 0.001 J
SEMIVOLATILES
Benzo(b)fluoranthene mg/kg 0.046 0.046 J -- -
Methylnaphthalene, 2- mg/kg 0.32 0.32 J -- -
Naphthalene mg/kg 0.24 0.24 J -- -
Phenanthrene mg/kg 0.13 0.13 J -- -
METALS
Aluminum mg/kg 11900 9730 11900
Barium mg/kg 80.6 72.9 80.6
Beryllium mg/kg 0.39 -- - 0.39 B
Cadmium mg/kg 0.8 0.22 BN 0.8 BN
Calcium mg/kg 24000 19900 B 24000 B
Chromium mg/kg 20.1 16.9 20.1
Cobalt mg/kg 15 10.7 15
Copper mg/kg 12.6 5.7 12.6
Iron mg/kg 31700 25200 31700
Magnesium mg/kg 9120 9120 * 7690 *
Manganese mg/kg 1190 677 1190
Mercury mg/kg 0.03 -- - 0.03
Nickel mg/kg 39.3 29.5 39.3
Potassium mg/kg 1480 1460 1480
Sodium mg/kg 209 209 B 197 B
Vanadium mg/kg 32.8 25.7 * 32.8 B*
Zinc mg/kg 99.5 61.4 * 99.5 *

mg/kg - Milligrams per kilogram.
"-" - Not detected.
SCR - Site characterization report.

Validation Qualifiers (VQ)
J - The analyte was positively identified; the reported value is estimated.
N - MS/MSD accuracy and/or precision outside criteria.
B - Estimated result below the reporting limit but above the instrument detection limit.
* - Serial dilution outside quality control criteria.

Source: Morrison Knudsen Corporation (MK), 1994, Site Inspection Report, 
             Plum Brook Station, Sandusky, Ohio, Volume 1, January.

LOCATION

SAMPLE NO

DATE

DEPTH

PURPOSE

MK-PMU1-SS06

MK01SS06

6/29/1993

0 - 2 Ft

REG

MK-PMU1-SS07

MK01SS07

6/29/1993

0 - 2 Ft

REG
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Table 3-1

Summary of Soil Samples Collected
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample SDG

Type Location Number Date Purpose Number 

SS CY2‐SB01 CY0015 27‐Oct‐11 REG F87352

SS CY2‐SB01 CY0016 27‐Oct‐11 FD F87352

SS CY2‐SB01 CY0017 27‐Oct‐11 FS 240‐5522‐1

DS CY2‐SB01 CY0018 27‐Oct‐11 REG F87352

DS CY2‐SB01 CY0019 27‐Oct‐11 REG F87353

SS CY2‐SB02 CY0020 27‐Oct‐11 REG F87353

DS CY2‐SB02 CY0021 27‐Oct‐11 REG F87353

DS CY2‐SB02 CY0022 27‐Oct‐11 REG F87352

DS CY2‐SB02 CY0023 27‐Oct‐11 FD F87352

DS CY2‐SB02 CY0024 27‐Oct‐11 FS 240‐5520‐1

SS CY2‐SB03 CY0025 26‐Oct‐11 REG F87353

DS CY2‐SB03 CY0026 26‐Oct‐11 REG F87353

DS CY2‐SB03 CY0027 26‐Oct‐11 REG F87352

SS CY2‐SB04 CY0028 26‐Oct‐11 REG F87353

DS CY2‐SB04 CY0029 26‐Oct‐11 REG F87353

DS CY2‐SB04 CY0030 26‐Oct‐11 REG F87352

Notes:

SDG - Sample Delivery Group.

SS - Surface Soil.

CY2 - Coal Yard 2.

REG - Regular Sample.

FD - Field Duplicate.

FS - Field Split.

DS - Deep Soil (subsurface).
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Table 4-1

Summary of Soil and Groundwater Analytical Parameters and Methods
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parametersa Methodb

TCL Semivolatile Organic Compounds SW-846 3550C/8270D
Nitroaromatic Compounds SW-846 8330A

Polychlorinated Biphenyls SW-846 3550C/8082A
TAL Metals SW-846 3050B/6010C/7471B

Total Organic Carbon Walkley-Black

Target Compound List Volatile Organic Compound SW-846 8260B
Target Compound List Semivolatile Organic Compound SW-846 3510C/8270D

Nitroaromatics SW-846 8330A
TAL Metals SW-846 3010A/6010C/7470A
Ignitability SW-846 1010A

pH SW-846 9040C
Corrosivity SW-846 1110A

Reactive Cyanide 7.3.3/7.3.4

Reactive Sulfide 7.3.3/7.3.4

TCLP Volatile Organic Compounds SW-846 1311/8260B
TCLP Semivolatile Organic Compounds SW-846 1311/3510C/8270C

TCLP Metals SW-846 1311/3010A/6010C/7470A
Ignitability SW-846 1010A
Corrosivity SW-846 1110A
Reactivity 7.3.3.2/7.3.4.2

cWater quality parameter.

IDW - Investigation-derived waste.
SCR - Site characterization report.
TCLP - Toxicity characteristic leaching procedure.
TOC - Total organic compound.

Soil

Soil  IDW

Liquid IDW

dField testing will use an appropriate field test kit or method according to EPA 600/4-79-020: Method for Chemical Analysis of Water and Wastes 
in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , EPA Publication, Third Edition.

aTarget analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no requirements for

bAnalyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,  EPA Publication, Third Edition, and
Contract Laboratory Program method quality control or data reporting packages.

Methods for Chemical Analysis of Water and Wastes , EPA-600/4-79-020, March 1983 and subsequent revisions, except as noted.
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Table 4-2

Background Screening Concentrations of Metals in Soila

Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2
Former Plum Brook Ordnance Works, Sandusky, Ohio

Background
Statistical Arithmetic 95% Screening

Chemical Name (mg/kg) Distribution Mean UTL b Criterion c

Aluminum 12 / 12 3520 - 15500 L 8.43E+03 2.69E+04 1.55E+04
Antimony 9 / 25 5.9 - 9.3 5.4 - 74 NP 4.68E+00 NA 9.30E+00
Arsenic 23 / 26 2.1 - 36.5 1.2 - 3.7 L 1.08E+01 7.10E+01 3.65E+01
Barium 9 / 12 35.6 - 826 23.2 - 24.7 L 1.16E+02 1.30E+03 8.26E+02
Beryllium 6 / 25 0.57 - 1 0.57 - 1.2 L 5.65E-01 1.17E+00 1.00E+00
Cadmium 0 / 25 NA 0.57 1.2 L 4.49E-01 NA NA
Calcium 12 / 12 735 - 52300 L 1.13E+04 2.18E+05 5.23E+04
Chromium 25 / 26 4.4 - 29 12.3 - 12.3 NP 1.34E+01 NA 2.90E+01
Cobalt 9 / 12 9.6 - 116 5.8 - 6.2 L 2.26E+01 2.48E+02 1.16E+02
Copper 23 / 26 2.3 - 56.2 2.2 - 2.9 L 1.70E+01 1.47E+02 5.62E+01
Iron 12 / 12 5880 - 234000 L 4.01E+04 3.58E+05 2.34E+05
Lead 26 / 26 1.9 - 48.6 L 1.28E+01 5.13E+01 4.86E+01
Magnesium 12 / 12 629 - 10400 L 3.26E+03 3.08E+04 1.04E+04
Manganese 26 / 26 21 - 13300 L 7.29E+02 3.51E+03 3.51E+03
Mercury 2 / 26 0.085 - 0.085 0.037 - 0.3 L 9.06E-02 5.60E-01 8.50E-02
Nickel 26 / 26 5.4 - 55.1 L 2.28E+01 7.79E+01 5.51E+01
Potassium 11 / 12 579 - 3390 617 - 617 L 1.24E+03 6.08E+03 3.39E+03
Selenium 5 / 25 0.61 - 2 0.57 - 4.9 NP 1.55E+00 NA 2.00E+00
Silver 2 / 26 1.1 - 11.1 1.1 - 1.3 NP 1.00E+00 NA 1.11E+01
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 1.30E+00
Vanadium 11 / 12 9 - 40.9 61.7 - 61.7 L 2.48E+01 8.31E+01 4.09E+01
Zinc 26 / 26 6.6 - 655 L 7.30E+01 3.22E+02 3.22E+02

NA

NA

NA

NA

NA

NA

NA

NA

Reporting
Range ofFrequency 

of
Detection

Range of
Detected

Concentrations Limits

mg/kg - Milligrams per kilogram
NA - Not applicable; not available.
SCR - Site characterization repott.
a  Data used to determine soil background are based on sampling from IT, 1998, Site Investigation of Acid Areas, Plum Brook Ordnance Works,
 Sandusky, Ohio.
b  95% UTL - 95 Percent upper tolerance limit calculated as described in Section 2.1.4 and rounded to 3 significant figures.
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.
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.
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Table 5-1

Soil Samples Above RBSCs and/or BSCs
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

Parameter Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
SEMIVOLATILES
Acenaphthylene mg/kg NE NE 0.013 - - - - 0.013 - - - - - - - - - - - - - -
Acetophenone mg/kg 780 NE 0.047 - - - - 0.047 J - - - - - - - - - - - - - -
Anthracene mg/kg 1,700 NE 0.02 - - - - 0.02 - - - - - - - - - - - - - -
Benzo(a)anthracene mg/kg 0.15 NE 0.043 - - - - 0.043 - - - - - - - - - - - - - -
Benzo(b)flouranthene mg/kg 0.15 NE 0.039 - - - - 0.039 - - - - - - - - - - - - - -
Benzo(k)flouroanthene mg/kg 1.5 NE 0.018 - - - - 0.018 - - - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg NE NE 0.024 - - - - 0.024 - - - - - - - - - - - - - -
Benzo(a)pyrene mg/kg 0.015 NE 0.039 - - - - 0.039 - - - - - - - - - - - - - -
1,1'-Biphenyl mg/kg 5.1 NE 0.034 - - - - 0.034 J - - - - - - - - - - - - - -
Bis(2-ethylhexyl)phthalate mg/kg 35 NE 0.321 - - - - - - 0.321 J - - - - - - - - - - 0.025 J
Chrysene mg/kg 15 NE 0.055 - - - - 0.055 - - - - - - - - - - - - 0.028
Dibenzofuran mg/kg 7.8 NE 0.14 - - - - 0.14 - - - - - - - - - - - - - -
Fluoranthene mg/kg 230 NE 0.051 - - 0.0293 J 0.051 - - - - 0.031 J - - - - - - - -
Flourene mg/kg 230 NE 0.018 - - - - 0.018 - - - - - - - - - - - - - -
Methylnaphthalene, 2- mg/kg 31 NE 0.65 - - - - 0.65 - - - - - - - - - - - - 0.025
Naphthalene mg/kg 3.6 NE 0.4 - - - - 0.4 - - - - - - - - - - - - 0.015
Phenanthrene mg/kg NE NE 0.22 - - - - 0.22 - - - - 0.0292 J - - - - - - 0.02
Pyrene mg/kg 170 NE 0.054 - - 0.0268 J 0.054 - - - - - - - - - - - - 0.013
METALS
Aluminum mg/kg 7,700 15,500 14,500 8,000 J 14,500 J 14,000 5,150 6,090 7,330 8,500 7,090 5,780 8,400
Antimony mg/kg 3.1 9.3 0.25 - - - - - - - - - - - - - - - - - - - -
Arsenic mg/kg 0.39 36.5 13.5 10 10 12 5.8 3.2 13.5 2.1 4.3 J 8 J 7.3
Barium mg/kg 1,500 826 86.6 49.2 J 86.6 J 85 35.2 53.8 57.3 67.6 72.1 50.4 52
Beryllium mg/kg 16 1 0.87 0.67 J 0.87 J 0.48 J 0.36 J 0.44 J 0.36 J 0.49 J 0.46 J 0.4 J 0.32 J
Cadmium mg/kg 7 NE 0.89 - - - - 0.063 J 0.81 0.89 - - - - 0.83 J 0.17 J 0.24 J
Calcium mg/kg NE 52,300 60,700 3,260 J 9,300 J 4,700 52,500 60,700 1,270 34,600 49,500 51,200 52,000
Chromium mg/kg NE 29 22 16.7 19.1 19 9.8 13 14.9 12.9 13.8 12.6 15
Cobalt mg/kg 2.3 116 15.1 11.4 10.6 J 8.7 5.5 6.5 4.7 J 9.6 J 6.9 10 11
Copper mg/kg 310 56.2 26.4 24.6 24.2 24 18.8 23.9 22.5 20.6 23 22.2 24
Iron mg/kg 5,500 234,000 34,300 28,700 27,700 31,000 B 17,100 19,800 23,800 17,100 22,700 17,800 21,000 B
Lead mg/kg 40 48.6 15.3 13.4 13 14 12.8 13 11 11 12.9 12.2 12
Magnesium mg/kg NE 10,400 23,700 3,000 4,370 4,300 B 15,300 17,300 1,810 14,600 14,800 13,800 17,000 B
Manganese mg/kg 180 3,506 816 249 199 200 454 538 81.1 492 413 450 420
Mercury mg/kg 1 0.09 0.054 0.038 J 0.052 J 0.054 J B 0.019 J 0.021 J 0.043 J 0.04 J 0.016 J 0.015 J 0.029 J B
Nickel mg/kg 150 55.1 40 26.6 30 25 16.1 17.3 19.2 26.8 18.8 25.3 27
Potassium mg/kg NE 3,390 1,540 599 J 815 J 850 1,020 J 1,440 J 567 J 990 J 1,540 1,160 1,400
Selenium mg/kg 39 2 1.1 1 J - - - - 0.43 J - - 0.91 J - - 0.65 J - - - -
Silver mg/kg 39 11.1 0.088 - - - - - - 0.053 J 0.086 J - - 0.063 J 0.079 J - - - -
Sodium mg/kg NE NE 150 - - - - - - 124 J - - - - - - 150 J 135 J - -
Thallium mg/kg 0.078 1.3 0.39 - - - - - - - - - - - - - - - - - - - -
Vanadium mg/kg 39 40.9 32.4 26.4 28 27 11.5 11.4 24.8 17.5 13.8 16.7 19
Zinc mg/kg 2,300 321.75 70 - - - - 70 - - - - - - - - - - - - 57

LOCATION

SAMPLE NO

DATE

DEPTH

PURPOSE FD

CY0015

27-Oct-11

0.5 - 1 Ft

REG

CY0021

27-Oct-11

3 - 5 Ft

REG

CY0020

27-Oct-11

0.5 - 1 Ft

REG FD

CY0022

27-Oct-11

8 - 10 Ft

REG

CY2-SB02

CY0024

27-Oct-11

8 - 10 Ft

FS

CY0023

27-Oct-11

8 - 10 Ft

CY0017

27-Oct-11

0.5 - 1 Ft

FS

CY2-SB01

CY0019

27-Oct-11

8 - 10 Ft

REG

CY0018

27-Oct-11

3 - 5 Ft

REG

CY0016

27-Oct-11

0.5 - 1 Ft
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Table 5-1

Soil Samples Above RBSCs and/or BSCs
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Parameter Units RBSC BSC MDC
SEMIVOLATILES
Acenaphthylene mg/kg NE NE 0.013
Acetophenone mg/kg 780 NE 0.047
Anthracene mg/kg 1,700 NE 0.02
Benzo(a)anthracene mg/kg 0.15 NE 0.043
Benzo(b)flouranthene mg/kg 0.15 NE 0.039
Benzo(k)flouroanthene mg/kg 1.5 NE 0.018
Benzo(g,h,i)perylene mg/kg NE NE 0.024
Benzo(a)pyrene mg/kg 0.015 NE 0.039
1,1'-Biphenyl mg/kg 5.1 NE 0.034
Bis(2-ethylhexyl)phthalate mg/kg 35 NE 0.321
Chrysene mg/kg 15 NE 0.055
Dibenzofuran mg/kg 7.8 NE 0.14
Fluoranthene mg/kg 230 NE 0.051
Flourene mg/kg 230 NE 0.018
Methylnaphthalene, 2- mg/kg 31 NE 0.65
Naphthalene mg/kg 3.6 NE 0.4
Phenanthrene mg/kg NE NE 0.22
Pyrene mg/kg 170 NE 0.054
METALS
Aluminum mg/kg 7,700 15,500 14,500
Antimony mg/kg 3.1 9.3 0.25
Arsenic mg/kg 0.39 36.5 13.5
Barium mg/kg 1,500 826 86.6
Beryllium mg/kg 16 1 0.87
Cadmium mg/kg 7 NE 0.89
Calcium mg/kg NE 52,300 60,700
Chromium mg/kg NE 29 22
Cobalt mg/kg 2.3 116 15.1
Copper mg/kg 310 56.2 26.4
Iron mg/kg 5,500 234,000 34,300
Lead mg/kg 40 48.6 15.3
Magnesium mg/kg NE 10,400 23,700
Manganese mg/kg 180 3,506 816
Mercury mg/kg 1 0.09 0.054
Nickel mg/kg 150 55.1 40
Potassium mg/kg NE 3,390 1,540
Selenium mg/kg 39 2 1.1
Silver mg/kg 39 11.1 0.088
Sodium mg/kg NE NE 150
Thallium mg/kg 0.078 1.3 0.39
Vanadium mg/kg 39 40.9 32.4
Zinc mg/kg 2,300 321.75 70

LOCATION

SAMPLE NO

DATE

DEPTH

PURPOSE
Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - 0.0429 J - - - -
- - - - - - 0.0321 J - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

9,880 7,300 6,660 6,650 5,140 5,510
- - - - - - 0.25 J - - - -

12.2 10.8 2 6.1 11.5 5.4
68 63.8 37.1 35.2 70.9 40.3

0.48 J 0.49 0.46 J 0.27 0.42 J 0.46 J
- - 0.28 J 0.73 0.72 0.24 J - -

1,740 43,200 45,200 3,380 39,900 54,100
22 16.7 12.9 10.4 11.8 12.7

6.8 J 15.1 6.9 3.5 9.9 J 9.1
23.5 26.4 21.6 11.2 20.9 21.8

34,300 18,800 20,400 16,400 20,200 17,500
9.6 15.3 12.7 7.4 8.3 13.2

3,100 14,100 14,700 2,430 16,300 23,700
121 816 514 103 672 488

0.035 J 0.011 J 0.023 J 0.034 J 0.017 J 0.012 J
23.5 40 19.3 10.7 25.7 25.3
698 J 1,210 1,450 472 848 J 1,220 J
1.1 J - - 0.72 J - - - - - -

- - - - 0.087 J 0.088 J - - - -
- - 114 J 146 J 52.6 J - - - -
- - 0.39 J - - - - - - - -

32.4 24.9 13.4 16.1 20 12.3
- - - - - - 24.2 - - - -

CY0026

26-Oct-11

3 - 5 Ft

REG

CY0025

26-Oct-11

0.5 - 1 Ft

REG

CY0027

26-Oct-11

8 - 10 Ft

REG

CY2-SB03

CY0030

26-Oct-11

8 - 10 Ft

REG

CY2-SB04

CY0029

26-Oct-11

3 - 5 Ft

REG

CY0028

26-Oct-11

0 - 1 Ft

REG
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Table 5-1

Soil Samples Above RBSCs and/or BSCs
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

mg/kg - Milligrams per kilogram.

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 an HQ of 0.1), that concentration is selected as the RBSC.
BSC - Background screening concentration.
MDC - Maximum detected concentration for the area of concern.
Shaded cell indicates value is greater than RBSC.
Bolded text indicates values are greater than BSC.
NE - Not established (RBSCs), not evaluated (BSCs).
SCR - Site characterization report.
"-" - 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.

Note:
Nitroaromatics and PCBs (PCBs from only the 0-1 and 3-5 feet intervals) were also analyzed but were not detected.
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APPENDIX A 
 

SOIL BORING SAMPLE COLLECTION LOGS 
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APPENDIX B 
 

SOIL BORING HAZARDOUS, TOXIC, AND  
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APPENDIX C 
 

LAND SURVEY DATA 
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APPENDIX D 
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List of Acronyms  
 
 

CCAL continuing calibration 

CLP Contract Laboratory Program 

EPA US Environmental Protection Agency 

FD field duplicate 

FS field split 

GC/MS gas chromatography/mass spectrometry 

ICAL initial calibration 

ICS interference check sample 

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 
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Data Validation Summary Report 
Coal Yard 2 October 2011 Sampling 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 

 
1.0 Introduction 

Level IV data validation was performed on 100 percent of the environmental soil samples 
collected for the October 2011 sampling events at Coal Yard 2 area.  The analytical data 
consisted of two sample delivery groups (SDG) (F87352 and F87353) analyzed by Accutest of 
Orlando, Florida.  In addition, validation of the field split data, which consisted of two SDGs 
(240-5520-1 and 240-5522-1) and was analyzed by Test America of North Canton, Ohio, was 
performed and findings are discussed in section 5.0 of this report. 
 
The following samples were validated for this investigation:   
 

SDG Number Sample Number 

F87352 CY0015, CY0016, CY0018, CY0022, CY0023, CY0027, CY0030 

F87353 CY0019, CY0020, CY0021, CY0025, CY0026, CY0028, CY0029 

240-5520-1 CY0024 

240-5522-1 CY0017 

  
The chemical parameters, for which the samples were analyzed, are identified below: 
 

Parameter (Prep/Analytical Method) 

Semivolatile Organics by GC/MS SW846 3550C/8270D 
Total Recoverable and Dissolved Metals by SW846 3050B/6010C and 7471B 

Nitroaromatic and Nitramine Explosives by SW846 8330A 
PCBs by SW846 3550C/8082A 

 GC/MS – Gas chromatography/mass spectrometry  
 

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 (January 2010) and the EPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Review (June 2008) for all areas except blanks.  
EPA Region III Modifications to the Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses (April 1993) and Region III Modifications to National Functional 
Guidelines for Organic Data Review, Multi-Media, Multi-Concentration (September 1994) were 
applied to the areas associated with blank contamination.  Specific quality control (QC) criteria 
as identified in the quality assurance plan, 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.  



 

KN12\PBOW\PH AP2 SCR-A\Final\APE\DVR CY2.docx\9/27/2012 9:06 AM 2 

In light of applying CLP guidelines to SW846 methods and evaluating the usability of the data 
during the validation process, specific QC criteria were determined to address all target 
compounds and are identified in this report for each parameter, as well as in the validation 
checklists, which function as worksheets.  For those analytical methods not addressed by the 
CLP and Region III guidelines, the validation was based on the method requirements (i.e., 
SW846, Code of Federal Regulations, SOPs) and technical judgment, following the logic of the 
CLP validation guidelines.  Lab-specific criteria may be found in Attachment A. 
 
3.0   Summary of Data Validation Findings 
The overall quality of the data was determined to be acceptable with minimal qualifications.  An 
individual validation report has been prepared for the parameters analyzed, and the overall 
results of the validation findings are summarized in this report.  A listing of the validation 
qualifiers and the reason codes, along with their definitions, is found in Attachment A.  The 
following section highlights the key findings of the data validation process.  No data were 
rejected. 
 
4.0   Analysis-Specific Data Validation Summaries 
 
4.1   Semivolatile Organics by GC/MS SW846 8270C 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria with the following exceptions: 
 

SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F87352 
CY0015, CY0016, CY0018, CY0022, 
CY0023, CY0027, CY0030 

Bis(2-Chloroethyl)ether, 
Hexachlorocyclopentadiene 

UJ 

F87353 

CY0019, CY0020, CY0021, CY0025, 
CY0026, CY0029,  

Bis(2-Chloroethyl)ether, 
Hexachlorocyclopentadiene 

CY0028 Bis(2-chloroisopropyl)ether 

 
 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. 
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Matrix Spike/Matrix Spike Duplicate 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project 
samples, and all QC criteria were met. 
 
Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 
 
Field Duplicates 
Original and field duplicate (FD) results were evaluated and no problems were identified. 
 
Internal Standards 
All internal standards met QC criteria. 
 
Quantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which the lab qualified as “J”, were qualified as estimated “J” unless blank contamination was 
present or the results were rejected.   
 
4.2   Total and Dissolved Metals by SW846 6010B/7470A/7471 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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. 
 
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. 
 



 

KN12\PBOW\PH AP2 SCR-A\Final\APE\DVR CY2.docx\9/27/2012 9:06 AM 4 

Interference Check Sample 
All Interference Check Sample (ICS) percent recoveries were met. 
 
 Inductively Coupled Plasma Serial Dilutions 
All QC criteria were met for the serial dilutions associated with the project samples. 
 
Field Duplicates 
Original and FD results were evaluated and no problems were identified with the following 
exceptions: 
 

SDG Samples Affected Analyte(s) 
Validation 
Qualifier 

F87352 
CY0015 (original), CY0016 (FD) Aluminum, Barium, Calcium 

J 
CY0022 (original), CY0023 (FD) Arsenic, Cadmium 

 
Quantitation 
Results quantitated between the MDL and the RL, which the lab qualified as “B”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
 
4.3 Nitroaromatic and Nitroamine Explosives by SW846 8330 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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 FD 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 lab qualified as “J”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
 
4.4   Polychlorinated Biphenyls (PCBs) by SW846 8082 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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. 
 
Field Duplicates 
Original and FD 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 lab qualified as “J”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
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5.0   Quality Assurance Field Split Sample Data Evaluation 
Data from the quality assurance split samples, CY0024 (SDG:  240-5520-1) and CY0017 (SDG:  
240-5522-1) were validated.  The field split (FS) samples were analyzed for 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 

240-5520-1 CY0024 

240-5522-1 CY0017 

 
Sample/FD/FS 

CY0015 (Original) / CY0016 (FD) / CY0017 (FS)

CY0022 (Original) / CY0023 (FD) / CY0024 (FS) 

 
5.1   Semivolatile Organics by GC/MS SW846 8270C 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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 with the 
following exceptions: 
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SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

240-5520-1 CY0024 

3,3’-Dichlorobenzidine, Pentachlorophenol UJ 

2-Methylnaphthalene, Naphthalene, 
Phenanthrene 

J 

 
Laboratory Control Sample 
LCS analysis was performed for the project samples and all QC criteria were met. 
 
Internal Standards 
All internal standards met QC criteria. 
 
Field Splits 
Table 2 shows the Regular/FD/FS comparison of the data.  An RPD calculated for the analytes 
that were positive detects.   
 
Quantitation 
Results quantitated between the MDL and the RL, which the lab qualified as “J”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
 

5.2   Total and Dissolved Metals by SW846 6010B/7470A/7471 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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 with the following 
exceptions:  
 

SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

240-5522-1 CY0017 
Mercury B 

240-5520-1 CY0024 
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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 exception(s): 
 

SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

240-5522-1 CY0017 Calcium, Manganese, Antimony J/UJ 

 
Laboratory Control Sample 
LCS analysis was performed for the project samples and all QC criteria were met. 
 
Interference Check Sample 
All ICS 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 
Table 2 shows the Regular/FD/FS comparison of the data.  An RPD is calculated for the analytes 
that were positive detects.   
  
Quantitation 
Results quantitated between the MDL and the RL, which the lab qualified as “B”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
 
5.3  Nitroaromatic and Nitroamine Explosives by SW846 8330 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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.  
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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 
Table 2 shows the Regular/FD/FS comparison of the data.  An RPD is calculated for the analytes 
that were positive detects.   
 
Quantitation 
Results quantitated between the MDL and the RL, which the lab qualified as “J”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
 
5.4  PCBs by SW846 8082 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below.  Data were reviewed for the following: 
 
Holding Times 
Technical holding time criteria were met for all samples. 
 
Sample Preservation 
Sample preservation criteria were met for all samples. 
 
Initial and Continuing Calibration 
The 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. 
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Field Splits 
Table 2 shows the Regular/FD/FS comparison of the data.  An RPD is calculated for the analytes 
that were positive detects.   
 
Quantitation 
Results quantitated between the MDL and the RL, which the lab qualified as “J”, were qualified 
as estimated “J” unless blank contamination was present or the results were rejected. 
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ATTACHMENT A 
 

SUMMARY OF DATA VALIDATION REASON CODES 



Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Reason Code Description
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance -  Outside Criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria
04A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation Coefficient<0.995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRF<0.05
05B Compound %D>25
06 Result qualified as a result of the 5x/10x blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
06D TB
06E FB
07 Surrogate Recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MS/MSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11 Laboratory Control Sample recoveries outside specified control limits
11A Recovery
11B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiological quantitation
24 Reported result and/or lab qualifier revised  to reflect validation findings
999 See hard copy for details.
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4
F87352 CY0015 METALS3 Aluminum J 17    
F87352 CY0015 METALS3 Potassium J 15    
F87352 CY0015 METALS3 Barium J 17    
F87352 CY0015 METALS3 Beryllium J 15    
F87352 CY0015 METALS3 Calcium J 17    
F87352 CY0015 METALS3 Selenium J 15    
F87352 CY0015 METALS3 Mercury J 15    
F87352 CY0015 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0015 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87352 CY0016 METALS3 Aluminum J 17    
F87352 CY0016 METALS3 Potassium J 15    
F87352 CY0016 METALS3 Barium J 17    
F87352 CY0016 METALS3 Beryllium J 15    
F87352 CY0016 METALS3 Cobalt J 15    
F87352 CY0016 METALS3 Calcium J 17    
F87352 CY0016 METALS3 Mercury J 15    
F87352 CY0016 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0016 SEMIVOLATILES3 Pyrene J 15    
F87352 CY0016 SEMIVOLATILES3 Fluoranthene J 15    
F87352 CY0016 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
240-5522-1 CY0017 METALS3 Manganese J 08A    
240-5522-1 CY0017 METALS3 Antimony UJ 08A    
240-5522-1 CY0017 METALS3 Beryllium J 15    
240-5522-1 CY0017 METALS3 Cadmium J 15    
240-5522-1 CY0017 METALS3 Calcium J 08A    
240-5522-1 CY0017 METALS3 Mercury B 06A 15   
240-5522-1 CY0017 SEMIVOLATILES3 BIBENZENE J 15    
240-5522-1 CY0017 SEMIVOLATILES3 ACETOPHENONE J 15    
F87352 CY0018 METALS3 Potassium J 15    
F87352 CY0018 METALS3 Silver J 15    
F87352 CY0018 METALS3 Sodium J 15    
F87352 CY0018 METALS3 Beryllium J 15    
F87352 CY0018 METALS3 Selenium J 15    
F87352 CY0018 METALS3 Mercury J 15    
F87352 CY0018 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0018 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate J 15    
F87352 CY0018 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87353 CY0019 METALS3 Potassium J 15    
F87353 CY0019 METALS3 Silver J 15    
F87353 CY0019 METALS3 Beryllium J 15    
F87353 CY0019 METALS3 Mercury J 15    
F87353 CY0019 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0019 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87353 CY0020 METALS3 Potassium J 15    
F87353 CY0020 METALS3 Beryllium J 15    
F87353 CY0020 METALS3 Cobalt J 15    
F87353 CY0020 METALS3 Selenium J 15    
F87353 CY0020 METALS3 Mercury J 15    
F87353 CY0020 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0020 SEMIVOLATILES3 Fluoranthene J 15    
F87353 CY0020 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87353 CY0020 SEMIVOLATILES3 Phenanthrene J 15    
F87353 CY0021 METALS3 Potassium J 15    

Reason Codes
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F87353 CY0021 METALS3 Silver J 15    
F87353 CY0021 METALS3 Beryllium J 15    
F87353 CY0021 METALS3 Cobalt J 15    
F87353 CY0021 METALS3 Mercury J 15    
F87353 CY0021 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0021 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87352 CY0022 METALS3 Silver J 15    
F87352 CY0022 METALS3 Sodium J 15    
F87352 CY0022 METALS3 Arsenic J 17    
F87352 CY0022 METALS3 Beryllium J 15    
F87352 CY0022 METALS3 Cadmium J 17    
F87352 CY0022 METALS3 Selenium J 15    
F87352 CY0022 METALS3 Mercury J 15    
F87352 CY0022 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0022 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87352 CY0023 METALS3 Sodium J 15    
F87352 CY0023 METALS3 Arsenic J 17    
F87352 CY0023 METALS3 Beryllium J 15    
F87352 CY0023 METALS3 Cadmium J 15 17   
F87352 CY0023 METALS3 Mercury J 15    
F87352 CY0023 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0023 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
240-5520-1 CY0024 METALS3 Beryllium J 15    
240-5520-1 CY0024 METALS3 Cadmium J 15    
240-5520-1 CY0024 METALS3 Mercury B 06A 15   
240-5520-1 CY0024 SEMIVOLATILES3 Bis(2-ethylhexyl)phthalate J 15    
240-5520-1 CY0024 SEMIVOLATILES3 Phenanthrene J 08A    
240-5520-1 CY0024 SEMIVOLATILES3 Pentachlorophenol UJ 08A    
240-5520-1 CY0024 SEMIVOLATILES3 Naphthalene J 08A    
240-5520-1 CY0024 SEMIVOLATILES3 Methylnaphthalene, 2- J 08A    
240-5520-1 CY0024 SEMIVOLATILES3 Dichlorobenzidine, 3,3'- UJ 08A    
F87353 CY0025 METALS3 Potassium J 15    
F87353 CY0025 METALS3 Beryllium J 15    
F87353 CY0025 METALS3 Cobalt J 15    
F87353 CY0025 METALS3 Selenium J 15    
F87353 CY0025 METALS3 Mercury J 15    
F87353 CY0025 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0025 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87353 CY0026 METALS3 Sodium J 15    
F87353 CY0026 METALS3 Thallium J 15    
F87353 CY0026 METALS3 Cadmium J 15    
F87353 CY0026 METALS3 Mercury J 15    
F87353 CY0026 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0026 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87352 CY0027 METALS3 Silver J 15    
F87352 CY0027 METALS3 Sodium J 15    
F87352 CY0027 METALS3 Beryllium J 15    
F87352 CY0027 METALS3 Selenium J 15    
F87352 CY0027 METALS3 Mercury J 15    
F87352 CY0027 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0027 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87353 CY0028 METALS3 Silver J 15    
F87353 CY0028 METALS3 Sodium J 15    
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Work Sample

Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F87353 CY0028 METALS3 Antimony J 15    
F87353 CY0028 METALS3 Mercury J 15    
F87353 CY0028 SEMIVOLATILES3 Bis(2-chloroisopropyl)ether UJ 05B    
F87353 CY0028 SEMIVOLATILES3 Naphthalene J 15    
F87353 CY0028 SEMIVOLATILES3 Methylnaphthalene, 2- J 15    
F87353 CY0029 METALS3 Potassium J 15    
F87353 CY0029 METALS3 Beryllium J 15    
F87353 CY0029 METALS3 Cadmium J 15    
F87353 CY0029 METALS3 Cobalt J 15    
F87353 CY0029 METALS3 Mercury J 15    
F87353 CY0029 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87353 CY0029 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
F87352 CY0030 METALS3 Potassium J 15    
F87352 CY0030 METALS3 Beryllium J 15    
F87352 CY0030 METALS3 Mercury J 15    
F87352 CY0030 SEMIVOLATILES3 Bis(2-chloroethyl)ether UJ 05B    
F87352 CY0030 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B    
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Qualifier Definition

Laboratory

B Indicates the analyte is found in associated method blank.

J Indicates the analyte result is an estimated value.

ND Not detected.  The compound was analyzed for, but not detected above the associated 
reporting limit.

MDL Method detection limit.
RL Reporting limit.

E Indicates the value exceeds the calibration range.

ND Indicates presumptive evidence of a compound

Validation

B The compound/analyte was detected in a lab or field blank.

J The compound/analyte was positively identified; the reported value is an estimated 
concentration.

U Not detected.  The compound/analyte was analyzed for, but not detected above the 
associated reporting limit.

UJ The analyte is not detected; the result is an estimated value.

R Analyte is rejected.
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

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

Spiked Compound

Accutest Test America
Soil - MS/MSD Soil - MS/MSD

Volatile Organic Compounds, SW846 8260B

KN12\PBOW\PH AP2 SCR-A\Final\APE\DVRPT_ATTA.xlsx\Soil QC Limits (2)\9/27/2012\9:52 AM



Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

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

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
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
Surrogates
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

Semivolatile Organic Compounds, SW‐846 8270C
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

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

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
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
Surrogates
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

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

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

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
Surrogates 
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
Surrogates
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

Nitroaromatics and Nitroamines, SW‐846 8330

PCBs, SW-846 8082

Metals, SW‐846 6010B/7470A
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Attachment A

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

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

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
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 8)

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 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Amino-4,6-dinitrotoluene, 2- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Dinitrobenzene, 1,3- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Dinitrotoluene, 2,4- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Dinitrotoluene, 2,6- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
HMX mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Nitrobenzene mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Nitrotoluene, 2- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Nitrotoluene, 3- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Nitrotoluene, 4- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
RDX mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Tetryl mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Trinitrobenzene, 1,3,5- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Trinitrotoluene, 2,4,6- mg/kg 0.17 U U 0.18 U U 0.099 U U 0.15 U U 0.17 U U 0.15 U U 0.15 U U 0.16 U U
Semivolatiles
3-Methylphenol and 4-Methylphenol mg/kg 0.2 U U 0.2 U U 0.49 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Acenaphthene mg/kg 0.2 U U 0.2 U U 0.0082 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Acenaphthylene mg/kg 0.2 U U 0.2 U U 0.013  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Acetophenone mg/kg 0 - - - 0.047 J J - - - - - - - - - - - - - - -
Anthracene mg/kg 0.2 U U 0.2 U U 0.02  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Atrazine mg/kg 0 - - - 0.25 U U - - - - - - - - - - - - - - -
Benzaldehyde mg/kg 0 - - - 0.12 U U - - - - - - - - - - - - - - -
Benzo(a)anthracene mg/kg 0.2 U U 0.2 U U 0.043  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Benzo(a)pyrene mg/kg 0.2 U U 0.2 U U 0.039  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Benzo(b)fluoranthene mg/kg 0.2 U U 0.2 U U 0.039  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Benzo(ghi)perylene mg/kg 0.2 U U 0.2 U U 0.024  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Benzo(k)fluoranthene mg/kg 0.2 U U 0.2 U U 0.018  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Benzoic acid mg/kg 0.98 U U 1 U U - - - 1 U U 1 U U 0.96 U U 1.1 U U 1.1 U U
Benzyl alcohol mg/kg 0.2 U U 0.2 U U - - - 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Bibenzene mg/kg 0 - - - 0.034 J J - - - - - - - - - - - - - - -
Bis(2-chloroethoxy)methane mg/kg 0.2 U U 0.2 U U 0.12 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Bis(2-chloroethyl)ether mg/kg 0.2 U UJ 0.2 U UJ 0.12 U U 0.2 U UJ 0.2 U UJ 0.19 U UJ 0.22 U UJ 0.22 U UJ
Bis(2-chloroisopropyl)ether mg/kg 0.2 U U 0.2 U U 0.12 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Bis(2-ethylhexyl)phthalate mg/kg 0.39 U U 0.4 U U 0.061 U U 0.321 J J 0.41 U U 0.39 U U 0.43 U U 0.44 U U
Bromophenyl phenyl ether, 4- mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Butyl benzyl phthalate mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Caprolactam mg/kg 0 - - - 0.41 U U - - - - - - - - - - - - - - -

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 8)

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

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG

Carbazole mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chloro-3-methylphenol, 4- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chloroaniline, 4- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chloronaphthalene, 2- mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chlorophenol, 2- mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chlorophenyl phenyl ether, 4- mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Chrysene mg/kg 0.2 U U 0.2 U U 0.055  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dibenz(a,h)anthracene mg/kg 0.2 U U 0.2 U U 0.0082 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dibenzofuran mg/kg 0.2 U U 0.2 U U 0.14  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dichlorobenzene, 1,2- mg/kg 0.2 U U 0.2 U U - - - 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dichlorobenzene, 1,3- mg/kg 0.2 U U 0.2 U U - - - 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dichlorobenzene, 1,4- mg/kg 0.2 U U 0.2 U U - - - 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dichlorobenzidine, 3,3'- mg/kg 0.39 U U 0.4 U U 0.12 U U 0.41 U U 0.41 U U 0.39 U U 0.43 U U 0.44 U U
Dichlorophenol, 2,4- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Diethyl phthalate mg/kg 0.39 U U 0.4 U U 0.061 U U 0.41 U U 0.41 U U 0.39 U U 0.43 U U 0.44 U U
Dimethyl phthalate mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dimethylphenol, 2,4- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Di-n-butyl phthalate mg/kg 0.39 U U 0.4 U U 0.061 U U 0.41 U U 0.41 U U 0.39 U U 0.43 U U 0.44 U U
Dinitro-2-methylphenol, 4,6- mg/kg 0.39 U U 0.4 U U 0.18 U U 0.41 U U 0.41 U U 0.39 U U 0.43 U U 0.44 U U
Dinitrophenol, 2,4- mg/kg 0.98 U U 1 U U 0.41 U U 1 U U 1 U U 0.96 U U 1.1 U U 1.1 U U
Dinitrotoluene, 2,4- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Dinitrotoluene, 2,6- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Di-n-octyl phthalate mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Fluoranthene mg/kg 0.2 U U 0.0293 J J 0.051  0.2 U U 0.2 U U 0.031 J J 0.22 U U 0.22 U U
Fluorene mg/kg 0.2 U U 0.2 U U 0.018  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Hexachlorobenzene mg/kg 0.2 U U 0.2 U U 0.0082 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Hexachlorobutadiene mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Hexachlorocyclopentadiene mg/kg 0.2 U UJ 0.2 U UJ 0.41 U U 0.2 U UJ 0.2 U UJ 0.19 U UJ 0.22 U UJ 0.22 U UJ
Hexachloroethane mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Indeno(1,2,3-cd)pyrene mg/kg 0.2 U U 0.2 U U 0.017  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Isophorone mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Methylnaphthalene, 2- mg/kg 0.2 U U 0.2 U U 0.65  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Methylphenol, 2- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Naphthalene mg/kg 0.2 U U 0.2 U U 0.4  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Nitroaniline, 2- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Nitroaniline, 3- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Nitroaniline, 4- mg/kg 0.2 U U 0.2 U U 0.25 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Nitrobenzene mg/kg 0.2 U U 0.2 U U 0.12 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 8)

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

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG

Nitrophenol, 2- mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Nitrophenol, 4- mg/kg 0.98 U U 1 U U 0.41 U U 1 U U 1 U U 0.96 U U 1.1 U U 1.1 U U
n-Nitroso-di-n-propylamine mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
n-Nitrosodiphenylamine mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Pentachlorophenol mg/kg 0.98 U U 1 U U 0.18 U U 1 U U 1 U U 0.96 U U 1.1 U U 1.1 U U
Phenanthrene mg/kg 0.2 U U 0.2 U U 0.22  0.2 U U 0.2 U U 0.0292 J J 0.22 U U 0.22 U U
Phenol mg/kg 0.2 U U 0.2 U U 0.061 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Pyrene mg/kg 0.2 U U 0.0268 J J 0.054  0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Trichlorobenzene, 1,2,4- mg/kg 0.2 U U 0.2 U U - - - 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Trichlorophenol, 2,4,5- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Trichlorophenol, 2,4,6- mg/kg 0.2 U U 0.2 U U 0.18 U U 0.2 U U 0.2 U U 0.19 U U 0.22 U U 0.22 U U
Pesticides/PCBs
Aroclor 1016 mg/kg - - - - - - 0.079 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1221 mg/kg - - - - - - 0.061 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1232 mg/kg - - - - - - 0.055 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1242 mg/kg - - - - - - 0.049 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1248 mg/kg - - - - - - 0.067 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1254 mg/kg - - - - - - 0.067 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Aroclor 1260 mg/kg - - - - - - 0.067 U U - - - 0.02 U U 0.019 U U 0.022 U U - - -
Metals - Unfiltered
Aluminum mg/kg 8000  J 14500  J 14000  5150  6090  7330  8500  7090  
Antimony mg/kg 4 U U 4.8 U U 3.5 U UJ 2.1 U U 4.3 U U 3.8 U U 4.5 U U 2.2 U U
Arsenic mg/kg 10  10  12  5.8  3.2  13.5  2.1  4.3  J
Barium mg/kg 49.2  J 86.6  J 85  35.2  53.8  57.3  67.6  72.1  
Beryllium mg/kg 0.67 B J 0.87 B J 0.48 J J 0.36 B J 0.44 B J 0.36 B J 0.49 B J 0.46 B J
Cadmium mg/kg 0.81 U U 0.96 U U 0.063 J J 0.81  0.89  0.76 U U 0.9 U U 0.83  J
Calcium mg/kg 3260  J 9300  J 4700  J 52500  60700  1270  34600  49500  
Chromium mg/kg 16.7  19.1  19  9.8  13  14.9  12.9  13.8  
Cobalt mg/kg 11.4  10.6 B J 8.7  5.5  6.5  4.7 B J 9.6 B J 6.9  
Copper mg/kg 24.6  24.2  24  18.8  23.9  22.5  20.6  23  
Iron mg/kg 28700  27700  31000 B 17100  19800  23800  17100  22700  
Lead mg/kg 13.4  13  14  12.8  13  11  11  12.9  
Magnesium mg/kg 3000  4370  4300 B 15300  17300  1810  14600  14800  
Manganese mg/kg 249  199  200  J 454  538  81.1  492  413  
Mercury mg/kg 0.038 B J 0.052 B J 0.054 J B B 0.019 B J 0.021 B J 0.043 B J 0.04 B J 0.016 B J
Nickel mg/kg 26.6  30  25  16.1  17.3  19.2  26.8  18.8  
Potassium mg/kg 599 B J 815 B J 850  1020 B J 1440 B J 567 B J 990 B J 1540  
Selenium mg/kg 1 B J 4.8 U U 2.3 U U 0.43 B J 4.3 U U 0.91 B J 4.5 U U 0.65 B J
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 8)

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

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG

Silver mg/kg 2 U U 2.4 U U 0.58 U U 0.053 B J 0.086 B J 1.9 U U 0.063 B J 0.079 B J
Sodium mg/kg 2000 U U 2400 U U 580 U U 124 B J 2200 U U 1900 U U 2200 U U 150 B J
Thallium mg/kg 20 U U 9.6 U U 3.5 U U 1.1 U U 2.2 U U 15 U U 9 U U 1.1 U U
Vanadium mg/kg 26.4  28  27  11.5  11.4  24.8  17.5  13.8  
Zinc mg/kg 64.3  71.3  70  46  57.6  50.9  52.8  53.1  
Water Quality Parameters
% Solids Percent 84.9  83.6  - - - 80.8  81.3  86  77  76  
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 8)

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
Semivolatiles
3-Methylphenol and 4-Methylphenol mg/kg
Acenaphthene mg/kg
Acenaphthylene mg/kg
Acetophenone mg/kg
Anthracene mg/kg
Atrazine mg/kg
Benzaldehyde 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
Bibenzene mg/kg
Bis(2-chloroethoxy)methane mg/kg
Bis(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
Caprolactam 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 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U
0.15 U U 0.1 U U 0.19 U U 0.15 U U 0.15 U U 0.16 U U 0.18 U U 0.17 U U

0.21 U U 0.51 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

- - - 0.13 U U - - - - - - - - - - - - - - - - - -
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

- - - 0.25 U U - - - - - - - - - - - - - - - - - -
- - - 0.13 U U - - - - - - - - - - - - - - - - - -

0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

1 U U - - - 0.99 U U 1.1 U U 1 U U 0.97 U U 1 U U 1.1 U U
0.21 U U - - - 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

- - - 0.063 U U - - - - - - - - - - - - - - - - - -
0.21 U U 0.13 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U UJ 0.13 U U 0.2 U UJ 0.21 U UJ 0.21 U UJ 0.19 U U 0.21 U UJ 0.21 U UJ
0.21 U U 0.13 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U UJ 0.21 U U 0.21 U U
0.42 U U 0.025 J J 0.4 U U 0.43 U U 0.42 U U 0.39 U U 0.41 U U 0.43 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

- - - 0.42 U U - - - - - - - - - - - - - - - - - -

CY2-SB02
CY0023

27-Oct-11
8 - 10 Ft

FD

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 8)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

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
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
Nitrobenzene 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

CY2-SB02
CY0023

27-Oct-11
8 - 10 Ft

FD

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG

0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.028  0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U - - - 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U - - - 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U - - - 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.42 U U 0.13 U UJ 0.4 U U 0.43 U U 0.42 U U 0.39 U U 0.41 U U 0.43 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.42 U U 0.063 U U 0.4 U U 0.43 U U 0.42 U U 0.39 U U 0.41 U U 0.43 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.42 U U 0.063 U U 0.4 U U 0.43 U U 0.42 U U 0.39 U U 0.41 U U 0.43 U U
0.42 U U 0.19 U U 0.4 U U 0.43 U U 0.42 U U 0.39 U U 0.41 U U 0.43 U U

1 U U 0.42 U U 0.99 U U 1.1 U U 1 U U 0.97 U U 1 U U 1.1 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U UJ 0.42 U U 0.2 U UJ 0.21 U UJ 0.21 U UJ 0.19 U U 0.21 U UJ 0.21 U UJ
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.0084 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.025  J 0.2 U U 0.21 U U 0.21 U U 0.0429 J J 0.21 U U 0.21 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.015  J 0.2 U U 0.21 U U 0.21 U U 0.0321 J J 0.21 U U 0.21 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.25 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.13 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 8)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

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
Pesticides/PCBs
Aroclor 1016 mg/kg
Aroclor 1221 mg/kg
Aroclor 1232 mg/kg
Aroclor 1242 mg/kg
Aroclor 1248 mg/kg
Aroclor 1254 mg/kg
Aroclor 1260 mg/kg
Metals - Unfiltered
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

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

CY2-SB02
CY0023

27-Oct-11
8 - 10 Ft

FD

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG

0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
1 U U 0.42 U U 0.99 U U 1.1 U U 1 U U 0.97 U U 1 U U 1.1 U U

0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

1 U U 0.19 U UJ 0.99 U U 1.1 U U 1 U U 0.97 U U 1 U U 1.1 U U
0.21 U U 0.02  J 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.063 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.013  0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U - - - 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U
0.21 U U 0.19 U U 0.2 U U 0.21 U U 0.21 U U 0.19 U U 0.21 U U 0.21 U U

- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -
- - - - - - 0.02 U U 0.021 U U - - - 0.02 U U 0.02 U U - - -

5780  8400  9880  7300  6660  6650  5140  5510  
3.3 U U 3.3 U U 5.1 U U 4.9 U U 2.2 U U 0.25 B J 4.3 U U 3.6 U U
8  J 7.3  12.2  10.8  2  6.1  11.5  5.4  

50.4  52  68  63.8  37.1  35.2  70.9  40.3  
0.4 B J 0.32 J J 0.48 B J 0.49  0.46 B J 0.27  0.42 B J 0.46 B J
0.17 B J 0.24 J J 1 U U 0.28 B J 0.73  0.72  0.24 B J 0.73 U U

51200  52000  1740  43200  45200  3380  39900  54100  
12.6  15  22  16.7  12.9  10.4  11.8  12.7  
10  11  6.8 B J 15.1  6.9  3.5  9.9 B J 9.1  

22.2  24  23.5  26.4  21.6  11.2  20.9  21.8  
17800  21000 B 34300  18800  20400  16400  20200  17500  
12.2  12  9.6  15.3  12.7  7.4  8.3  13.2  

13800  17000 B 3100  14100  14700  2430  16300  23700  
450  420  121  816  514  103  672  488  

0.015 B J 0.029 J B B 0.035 B J 0.011 B J 0.023 B J 0.034 B J 0.017 B J 0.012 B J
25.3  27  23.5  40  19.3  10.7  25.7  25.3  
1160  1400  698 B J 1210  1450  472  848 B J 1220 B J
3.3 U U 2.2 U U 1.1 B J 4.9 U U 0.72 B J 9.3 U U 4.3 U U 3.6 U U
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Appenidix F

Chemical Analytical Summaries
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 8)

Location:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
Water Quality Parameters
% Solids Percent

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

CY2-SB02
CY0023

27-Oct-11
8 - 10 Ft

FD

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG

1.7 U U 0.55 U U 2.5 U U 2.5 U U 0.087 B J 0.088 B J 2.1 U U 1.8 U U
135 B J 550 U U 2500 U U 114 B J 146 B J 52.6 B J 2100 U U 1800 U U
1.7 U U 3.3 U U 20 U U 0.39 B J 1.1 U U 9.2 U U 8.6 U U 1.8 U U
16.7  19  32.4  24.9  13.4  16.1  20  12.3  
52.2  57  57.6  63.7  55.3  24.2  50.8  50.1  

78.9  - - - 83.5  77.3  79.2  84.8  81.9  77.1  

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 G

Detected Hits Summary 
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

Locaiton:
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

Semivolatiles
Acenaphthylene mg/kg U U U U U U 0.013  U U U U U U U U U U U U U U U U
Acetophenone mg/kg U U U U U U 0.047 J J U U U U U U U U U U U U U U U U
Anthracene mg/kg U U U U U U 0.02  U U U U U U U U U U U U U U U U
Benzo(a)anthracene mg/kg U U U U U U 0.043  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 0.039  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 0.039  U U U U U U U U U U U U U U U U
Benzo(ghi)perylene mg/kg U U U U U U 0.024  U U U U U U U U U U U U U U U U
Benzo(k)fluoranthene mg/kg U U U U U U 0.018  U U U U U U U U U U U U U U U U
Bibenzene mg/kg - - - - - - 0.034 J J - - - - - - - - - - - - - - - -
Bis(2Uethylhexyl)phthalate mg/kg U U U U U U U U U 0.321 J J U U U U U U U U U U U U U
Chrysene mg/kg U U U U U U 0.055  U U U U U U U U U U U U U U U U
Dibenzofuran mg/kg U U U U U U 0.14  U U U U U U U U U U U U U U U U
Fluoranthene mg/kg U U U 0.0293 J J 0.051  U U U U U U 0.031 J J U U U U U U U
Fluorene mg/kg U U U U U U 0.018  U U U U U U U U U U U U U U U U
Indeno(1,2,3Ucd)pyrene mg/kg U U U U U U 0.017  U U U U U U U U U U U U U U U U
Methylnaphthalene, 2U mg/kg U U U U U U 0.65  U U U U U U U U U U U U U U U U
Naphthalene mg/kg U U U U U U 0.4  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 0.22  U U U U U U 0.0292 J J U U U U U U U
Pyrene mg/kg U U U 0.0268 J J 0.054  U U U U U U U U U U U U U U U U
Metals - Unfiltered
Aluminum mg/kg 8000  J 14500  J 14000  5150  6090  7330  8500  7090  5780
Antimony 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
Arsenic mg/kg 10  10  12  5.8  3.2  13.5  2.1  4.3  J 8
Barium mg/kg 49.2  J 86.6  J 85  35.2  53.8  57.3  67.6  72.1  50.4
Beryllium mg/kg 0.67 B J 0.87 B J 0.48 J J 0.36 B J 0.44 B J 0.36 B J 0.49 B J 0.46 B J 0.4
Cadmium mg/kg U U U U U U 0.063 J J 0.81  0.89  U U U U U U 0.83  J 0.17
Calcium mg/kg 3260  J 9300  J 4700  J 52500  60700  1270  34600  49500  51200
Chromium mg/kg 16.7  19.1  19  9.8  13  14.9  12.9  13.8  12.6
Cobalt mg/kg 11.4  10.6 B J 8.7  5.5  6.5  4.7 B J 9.6 B J 6.9  10
Copper mg/kg 24.6  24.2  24  18.8  23.9  22.5  20.6  23  22.2
Iron mg/kg 28700  27700  31000 B 17100  19800  23800  17100  22700  17800
Lead mg/kg 13.4  13  14  12.8  13  11  11  12.9  12.2
Magnesium mg/kg 3000  4370  4300 B 15300  17300  1810  14600  14800  13800
Manganese mg/kg 249  199  200  J 454  538  81.1  492  413  450
Mercury mg/kg 0.038 B J 0.052 B J 0.054 J B B 0.019 B J 0.021 B J 0.043 B J 0.04 B J 0.016 B J 0.015
Nickel mg/kg 26.6  30  25  16.1  17.3  19.2  26.8  18.8  25.3
Potassium mg/kg 599 B J 815 B J 850  1020 B J 1440 B J 567 B J 990 B J 1540  1160

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG

CY2-S
CY00

27-Oc
8 - 10

FD
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Appendix G

Detected Hits Summary 
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Locaiton:
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

CY2-SB01
CY0015

27-Oct-11
.5 - 1 Ft

REG

CY2-SB01
CY0016

27-Oct-11
.5 - 1 Ft

FD

CY2-SB01
CY0017

27-Oct-11
.5 - 1 Ft

FS

CY2-SB01
CY0018

27-Oct-11
3 - 5 Ft
REG

CY2-SB01
CY0019

27-Oct-11
8 - 10 Ft

REG

CY2-SB02
CY0020

27-Oct-11
.5 - 1 Ft

REG

CY2-SB02
CY0021

27-Oct-11
3 - 5 Ft
REG

CY2-SB02
CY0022

27-Oct-11
8 - 10 Ft

REG

CY2-S
CY00

27-Oc
8 - 10

FD

Selenium mg/kg 1 B J U U U U U U 0.43 B J U U U 0.91 B J U U U 0.65 B J U
Silver mg/kg U U U U U U U U U 0.053 B J 0.086 B J U U U 0.063 B J 0.079 B J U
Sodium mg/kg U U U U U U U U U 124 B J U U U U U U U U U 150 B J 135
Thallium 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
Vanadium mg/kg 26.4  28  27  11.5  11.4  24.8  17.5  13.8  16.7
Zinc mg/kg 64.3  71.3  70  46  57.6  50.9  52.8  53.1  52.2
Water Quality Parameters
% Solids Percent 84.9  83.6  - - - 80.8  81.3  86  77  76  78.9
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Appendix G

Detected Hits Summary 
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Locaiton:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Semivolatiles
Acenaphthylene mg/kg
Acetophenone 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
Bibenzene mg/kg
Bis(2Uethylhexyl)phthalate mg/kg
Chrysene mg/kg
Dibenzofuran mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3Ucd)pyrene mg/kg
Methylnaphthalene, 2U mg/kg
Naphthalene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Metals - Unfiltered
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

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

U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
- - - - - - - - - - - - - - - - - - - - - - -
U U 0.025 J J U U U U U U U U U U U U U U U U U U
U U 0.028  U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U U U U U U U U U U U U U U U U U U U U U U
U U 0.025  J U U U U U U U U U 0.0429 J J U U U U U U
U U 0.015  J U U U U U U U U U 0.0321 J J U U U U U U
U U 0.02  J U U U U U U U U U U U U U U U U U U
U U 0.013  U U U U U U U U U U U U U U U U U U

 8400  9880  7300  6660  6650  5140  5510  
U U U U U U U U U U U U U U 0.25 B J U U U U U U
 J 7.3  12.2  10.8  2  6.1  11.5  5.4  
 52  68  63.8  37.1  35.2  70.9  40.3  
B J 0.32 J J 0.48 B J 0.49  0.46 B J 0.27  0.42 B J 0.46 B J
B J 0.24 J J U U U 0.28 B J 0.73  0.72  0.24 B J U U U
 52000  1740  43200  45200  3380  39900  54100  
 15  22  16.7  12.9  10.4  11.8  12.7  
 11  6.8 B J 15.1  6.9  3.5  9.9 B J 9.1  
 24  23.5  26.4  21.6  11.2  20.9  21.8  
 21000 B 34300  18800  20400  16400  20200  17500  
 12  9.6  15.3  12.7  7.4  8.3  13.2  
 17000 B 3100  14100  14700  2430  16300  23700  
 420  121  816  514  103  672  488  
B J 0.029 J B B 0.035 B J 0.011 B J 0.023 B J 0.034 B J 0.017 B J 0.012 B J
 27  23.5  40  19.3  10.7  25.7  25.3  
 1400  698 B J 1210  1450  472  848 B J 1220 B J

SB02
023
ct-11
0 Ft
D

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG
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Appendix G

Detected Hits Summary 
Powerhouse No. 2 Ash Pits SCR Addendum for Coal Yard No. 2

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Locaiton:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:

Parameter Units

Selenium mg/kg
Silver mg/kg
Sodium mg/kg
Thallium mg/kg
Vanadium mg/kg
Zinc mg/kg
Water Quality Parameters
% Solids Percent

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

SB02
023
ct-11
0 Ft
D

CY2-SB02
CY0024

27-Oct-11
8 - 10 Ft

FS

CY2-SB03
CY0025

26-Oct-11
.5 - 1 Ft

REG

CY2-SB03
CY0026

26-Oct-11
3 - 5 Ft
REG

CY2-SB03
CY0027

26-Oct-11
8 - 10 Ft

REG

CY2-SB04
CY0028

26-Oct-11
0 - 1 Ft
REG

CY2-SB04
CY0029

26-Oct-11
3 - 5 Ft
REG

CY2-SB04
CY0030

26-Oct-11
8 - 10 Ft

REG

U U U U U 1.1 B J U U U 0.72 B J U U U U U U U U U
U U U U U U U U U U U 0.087 B J 0.088 B J U U U U U U
B J U U U U U U 114 B J 146 B J 52.6 B J U U U U U U
U U U U U U U U 0.39 B J U U U U U U U U U U U U
 19  32.4  24.9  13.4  16.1  20  12.3  
 57  57.6  63.7  55.3  24.2  50.8  50.1  

 - - - 83.5  77.3  79.2  84.8  81.9  77.1  

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/quality control (QA/QC) measures 

implemented for the sampling and analysis activities at the Plum Brook Ordnance Works 

(PBOW), Sandusky, Ohio. The quality indicators from every aspect of the data collection were 

reviewed, and an assessment of the data with regard to project-specific objectives is presented. 

Successful execution of project-specific objectives and procedures provides strong support for 

the acceptance of the data generated as adequate for the purpose of evaluating the analytical 

results from this assessment at PBOW. 

 

Shaw Environmental, Inc. (Shaw) conducted investigative work at the Coal Yard 2 area; 

sampling was performed October 2011. Primary and field duplicate project samples were 

analyzed by Accutest Laboratories, of Orlando, Florida. Field Split samples were submitted to 

Test America Laboratories, Inc. of North Canton, Ohio for analysis. All data analyzed were 

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

subjected to data validation following the guidelines in the EPA Contract Laboratory Program 

National Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (EPA, 

2008), the QAPP (Shaw, 2008c), and Region III Modifications to the Laboratory Data 

Validation Functional Guidelines for Evaluating Inorganics Analyses, (April 1993). Since these 

documents specify procedures for Contract Laboratory Program (CLP) data, they are used as 

guidelines only. Method and laboratory quality assurance and quality control requirements 

supercede these guidelines, where applicable. Data were evaluated against specific criteria to 

verify the achievement of precision, accuracy, representativeness, completeness and 

comparability goals established to meet the project data quality objectives (DQO). To verify that 

these DQOs were met, field measurements, sampling and handling procedures, laboratory 

analysis and reporting, and all nonconformances and discrepancies in the data were examined to 

determine compliance with the appropriate and applicable procedures defined in the SAP. The 

results of this review are presented in the following sections, with all analytical outliers or 

nonconformances discussed where they occurred.  

 

This report is divided into three subsections. Section 2.0 discusses the field investigation and QC 

procedures used during the sampling effort. Section 3.0 outlines the analytical program and the 

associated QC activities performed. The final part of this document, Section 4.0, summarizes the 

data findings and their overall impact on the usability of the analytical data. 
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2.0  Field Sampling and QC Activities  

Shaw was retained by the U. S. Army Corps of Engineers, Nashville District to conduct 

investigative and sampling activities at PBOW. Field activities at this site included collection of 

soil samples. The collection of these samples and their associated QC samples are discussed in 

this section of the Data Quality Evaluation (DQE). Twelve project samples and two field 

duplicate soil samples were submitted to Accutest for analysis. Sample shipments from the field 

were performed under custody and documented using standard Shaw Analysis Request/Chain of 

Custody (AR/COC) forms. These forms provided project-specific analytical specifications and 

QC instructions to the laboratory. A formal COC transfer record was prepared and included with 

these forms to document custody during sample transportation, storage, and disposition by the 

laboratory. Table 1 summarizes the field sample number, location, sample type, date of 

collection, lot number, and laboratory for each sample collected.  

 

2.1  Equipment Rinsates 

Equipment rinsates are used to assess the effectiveness of the decontamination procedures used 

by the sampling team on reusable sampling equipment. No equipment rinsate samples were 

collected during this sampling event. 

  

2.2  Field Duplicates 

Field duplicate samples are collected and submitted to the laboratory for analysis along with their 

corresponding original sample. The data generated from the analysis of field duplicate samples 

are used to evaluate the precision of the sample collection and analysis procedures. It is difficult 

to collect and analyze soil samples in duplicate due to the heterogeneous nature of soil. High 

relative percent difference (RPD) between an original sample and its field duplicate may indicate 

a difference in sample matrix or sample collection rather than true problems with precision of 

sample analysis. Also, when estimated “J” or nondetected “U” results are reported, there is a 

potential for increased variability between the primary and duplicate sample results.  

 

Field duplicate samples were collected at a frequency of one for every ten samples (10 percent). 

Two field duplicate soil samples were collected during this sampling event. Table 2 compares 

the original and field duplicate results and shows the RPDs calculated for those detected 

compounds. Compounds not presented in the table were not detected in either the original or 

field duplicate samples. Sample sets with no detections are not presented in the table. In cases 

where duplicates were performed and one result is less than the reporting limit but greater than 
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the method detection limit, the RPD is reported, but is of limited value. Only samples with 

detections in both the regular and the duplicate were qualified for high RPDs.  

 

The acceptance criterion of 30 percent RPD for waters and 50 percent RPD for soils was used to 

evaluate these sample results. Overall, the data compared well when detected concentrations 

were greater than the reporting limit. Data that fell outside acceptable criteria are listed in the 

following table: 

 

SDG Samples Affected Analyte(s) 
Validation 
Qualifier 

F87352 
CY0015 (original), CY0016 (FD) Aluminum, Barium, Calcium 

J 
CY0022 (original), CY0023 (FD) Arsenic, Cadmium 

 

  

RPD is calculated by using the following formula: 

 

 
where: 
 

RPD  =  relative percent difference 
A   =  original result 
B   =  field duplicate result. 

 

2.3  Field Split Samples 

Split samples were collected in conjunction with field duplicate samples and sent to Test 

America Laboratories, Inc. of North Canton. The split samples were submitted to the laboratory 

for the same analysis as their corresponding field duplicates and original field samples. The split 

samples are used to determine if data results are reproducible when analyzed by two different 

laboratories. Results are also evaluated to determine if a contracted laboratory’s preparation and 

analysis procedures are in control and meet the approved method criteria.  

 

Field split samples were collected at a frequency of approximately one for every ten regular 

samples. Two soil field split samples were collected during this sampling event. Table 2 

compares the original and field split results and shows the RPDs calculated for those detected 

compounds. Compounds not presented in the table were not detected in either the original or 

100
2/)(

x
BA

BA
RPD





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field split samples. Samples with no detections are not presented in the table. Field split samples 

were not qualified for RPD criterion.  

 

3.0 Analytical Program and QC Activities  

The project QA/QC program described in the SAP was followed for the collection and laboratory 

analysis of samples. Each of the analytical methods used require that method-specific QA/QC 

protocols be followed during sample analysis. These protocols are a critical part of the methods 

employed and were followed by the laboratory during sample analysis. Specific measures 

included detailed record keeping procedures, instrument calibrations, and analysis of method 

blanks, blank spikes, MS/MSD, surrogates, and internal standards. The following SW-846 and   

USEPA methods were used to analyze PBOW samples:  

 

Analysis Method 

Semivolatiles SW-846 3550C/8270D 

Nitroaromatics SW-846 8330A 

Metals SW-846 3050B/6010C/7471B 

Polychlorinated Biphenyls SW-846 3550C/8082A 

 
The validator used the QA/QC criteria defined in the SAP, laboratory-derived acceptance 

criteria, and analytical method criteria to qualify data. Any qualifiers added to these data by the 

data validator are included in the data summary report. 

 

3.1  Laboratory QA/QC Procedures 

The following sections discuss specific QA/QC protocols required and performed by the 

laboratory during this investigation. 

 

3.1.1  Calibration 

The calibration of instruments is required to ensure that the instruments are operating properly. 

Calibration is achieved when instrument response can be related to the concentration of an 

analyte. The criteria used to evaluate the data are:  individual ICAL percent relative standard 

deviation <+/- 30% and/or CCAL percent difference <+/- 20% (volatile and semivolatile 

organics); <+/- 15% (explosives); for metals, individual ICAL/CCAL percent relative standard 

deviation +/- 10%; and for mercury, individual ICAL/CCAL percent relative standard deviation 

<+/- 20%. All analytes met QC criteria for ICAL percent relative standard deviation and/or 

CCAL percent difference associated with the project samples with the following exceptions: 
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SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

F87352 
CY0015, CY0016, CY0018, 
CY0022, CY0023, CY0027, CY0030 

Bis(2-Chloroethyl)ether, 
Hexachlorocyclopentadiene 

UJ 

F87353 

CY0019, CY0020, CY0021, 
CY0025, CY0026, CY0029,  

Bis(2-Chloroethyl)ether, 
Hexachlorocyclopentadiene 

CY0028 Bis(2-chloroisopropyl)ether 

 

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 Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

240-5522-1 CY0017 
Mercury B 

240-5520-1 CY0024 
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3.1.3 Surrogate Recoveries 

Surrogate standards are defined as non-target compounds added to standards, blanks, and 

samples prior to extraction or purging. They are used in organic analyses to monitor the percent 

recovery efficiencies of the sample preparation and analytical procedures. Surrogate recoveries 

for the project samples all fell within acceptable QC criteria. 

 

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: matrix spikes (MS) and laboratory control 

samples (LCS). MS compounds are spiked into an aliquot of a field sample. LCS compounds are 

spiked into a blank matrix. The spiked compounds are representative compounds that are 

quantified during performance of the method. Recovery of the spiked compound is used as an 

assessment of analytical accuracy for the sample matrix analyzed. These results are useful in 

distinguishing sample matrix interferences from analysis interferences through a comparison of 

MS and LCS recovery data. Often, spikes are performed in duplicate as a matrix spike duplicate 

(MSD) or LCS duplicate. In this manner, the precision of the assessment can be quantified as the 

RPD of the original and duplicate spike.  

 

Matrix spikes were assigned at a frequency of at least 1 for every 20 field samples collected. Five 

MS/MSD pairs (CY0017-MS/MSD, CY0020-MS/MSD, CY0021-MS/MSD, CY0023-MS/MSD 

and CY0024-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 as specified in the SAP. In addition to the overall collection frequency, the 

analytical method requires that the laboratory analyze 1 set of spikes per analytical batch. To 

comply with this method requirement, the laboratory may analyze additional MS/MSD pairs. 

The validator evaluated all batch QC. The laboratory's statistically determined target acceptance 

limits were used to assess the spike recovery and RPD.  

 

The following MS/MSD recoveries are outside of established QC criteria: 

SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

240-5520-1 CY0024 
3,3’-Dichlorobenzidine, Pentachlorophenol UJ 

2-Methylnaphthalene, Naphthalene, J 
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SDG Number Sample(s) Affected Analyte(s) 
Validation 
Qualifier 

Phenanthrene 

240-5522-1 CY0017 Calcium, Manganese, Antimony J/UJ 

 
 

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD 

results except the LCS is not performed on an actual field sample matrix. The LCS is prepared 

for each analytical batch and for each parameter and matrix analyzed. All LCS recoveries met 

QC criteria.  

 

The LCS and MS/MSD control limits for this project can be found in Attachment A of Appendix 

E. The LCS and MS/MSD control 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 non-detects “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 nitoraromatic analysis. All laboratory duplicate sample 

analysis met QC criteria. 

 

3.1.6  Column Agreement 

For high performance liquid chromatography (HPLC) analyses, sample results are confirmed 

using two dissimilar columns. In order for an analyte to be reported, it must be detected on both 

columns. Results differing by greater than 40 percent are qualified estimated, "J"; however, for 

this sampling event, all detections were in agreement. 

 

3.1.7  Interference Check Sample and Post Digestion Spike 

The 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 + 20% of the true value for 
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the analytes included in the solution. All Interference Check Sample (ICS) percent recoveries 

were acceptable.  

 

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/MS analysis. To verify the absence of interference, 

the spike recovery must be between 75% and 125%. Results outside the acceptance limits require 

a method of standard additions (MSA) 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 or not significant physical or 

chemical interferences exist due to sample matrix. All QC criteria were met for the serial 

dilutions associated with the project samples. 

 

3.2  Reporting Limits 

Limits have been established to describe project sensitivity requirements. Each laboratory is 

required to demonstrate method performance through method detection limit (MDL) studies for 

every method employed. These studies are required to be laboratory-specific so that individual 

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are 

factored into the performance study. MDLs are established using controlled matrices (i.e., DI 

water). Practical quantitation limits (PQL) or method quantitation limits (MQL), used for this 

project are those statistically determined by the laboratories. The analytical program executed for 

this project required the use of SW-846 methods, which specify the procedure for calculating the 

MDLs. The PQL/MQL calculation adjusts the limit by a predetermined mathematical factor for 

the analysis of actual environmental sample matrices (i.e. soil, groundwater, etc.). Method 

reporting limits (MRL) are based on the project action or decision levels. 

 

These limits are generally defined as follows: 

 
 MDL. The minimum concentration of an analyte that can be measured and reported 

with 99 percent confidence that the concentration is greater than zero. 
 

 MQL/PQL. The lowest level that can be reliably achieved within specified limits of 
precision and accuracy during routine laboratory operating conditions. It is set at the 
lowest standard used for the calibration curve. 
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 MRL. A threshold value below which the laboratory reports a result as non-detected. 
Ideally, the MRL will be established anywhere between the MDL and 1/2 the project 
action levels. 

 
An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground. The MDL is determined in accordance with the procedures in 40 CFR Part 136. If 

project action levels are near or below the MDL, it is unlikely the sensitivity of the method will 

be achievable. A compromise must be reached. The PQL/MQL is the lower limit at which a 

measurement becomes meaningful. This measurement (the PQL or the RL) is generally a 

multiple of three to five times the MDL. Most samples were handled and analyzed as expected 

without significant changes to the anticipated project MQLs. 

 

3.3  Holding Times/Preservation 

All laboratory results submitted for this investigation have been reviewed with respect to 

laboratory adherence to extraction and analysis holding times. All hold times and preservation 

requirements were met. No qualification required.  

 

4.0  Data Evaluation and Usability  

The analytical data review process identified a few analytical nonconformance issues that were 

noted during this analytical program. These anomalies have been discussed in the previous 

sections of this appendix. Table 3 summarizes all compounds requiring qualifier application due 

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 
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SAP, verifying the completeness element of the DQOs along with the evaluation of holding 

times and reporting limits. Percent recovery is calculated as follows: 

Where:  

 X = the lab determined concentration of a spiked sample 

 S = the sample native concentration prior to spike 

 T = the true concentration of the spike 

 

Relative Percent Difference is calculated as follows: 

Where: 

 D1 and D2 = the results of duplicate measurements 

 

Representativeness. Representativeness is a qualitative parameter that expresses the degree 

to which sample data actually represent the matrix and site conditions. For example, in 

conducting ground water monitoring, representativeness requires proper location of wells and the 

collection of samples under consistent, documented procedures. Wells are located based upon the 

results of the hydrological study in progress and are designed to provide maximum coverage of 

the flow conditions. Requirements and procedures for sample collection and handling are 

designed to maximize sample representativeness. Representativeness also can be monitored by 

reviewing field documentation and by performing field audits.  

 

The samples were collected using Shaw SOPs and were fully documented through the use of 

standard Shaw field forms. Samples are representative of the matrix and site sampled. 

 

Completeness. Completeness is a measure of the amount of valid data that are obtained 

during a sampling event as compared to the amount of data planned to be collected under 

optimum conditions. Some data for this project were qualified as estimated in the validation 

process because of the outliers noted in the MS recoveries, duplicate results for certain elements, 

and various other calibration and column confirmation percent difference results. Completeness 

is calculated as follows: 
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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, twelve regular project samples, two field duplicate and two field split samples 

were collected resulting in approximately 1982 targeted analytical records. No results were 

rejected. Using the above calculation, 100% completeness was achieved for the task. 

 

Comparability. Comparability is a qualitative parameter expressing the confidence with which 

one data set can be compared with another. Comparability ensures that results for the sampling 

event can be compared with data from other past and/or future sampling programs. Compar-

ability for this sampling event was achieved through the use of established and recognized 

techniques and accepted standard EPA methods. All samples collected and analyzed were 

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria 

for the purpose of achieving comparability goals within the data set. 

 

4.1  Statement of Data Usability 

The overall results of the analyses, as discussed in this evaluation, suggest that representative 

samples were collected and analyzed, and the results are indicative of the media analyzed, with 

the exception of the few anomalies noted. The data do reflect expected site conditions and are 

usable for their intended purpose.  

 

Tables 1, 2, 3, 4 and 5 summarize the analytical program and the results for the data validation 

effort for all samples collected by Shaw at PBOW Coal Yard 2 area. 
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Table 1

Sample Cross Reference
Former Plum Brook Ordnance Works

Sandusky, Ohio

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number Laboratory

SS CY2‐SB01 CY0015 27‐Oct‐11 REG F87352 Accutest

SS CY2‐SB01 CY0016 27‐Oct‐11 FD F87352 Accutest

SS CY2‐SB01 CY0017 27‐Oct‐11 FS 240‐5522‐1 Test America

DS CY2‐SB01 CY0018 27‐Oct‐11 REG F87352 Accutest

DS CY2‐SB01 CY0019 27‐Oct‐11 REG F87353 Accutest

SS CY2‐SB02 CY0020 27‐Oct‐11 REG F87353 Accutest

DS CY2‐SB02 CY0021 27‐Oct‐11 REG F87353 Accutest

DS CY2‐SB02 CY0022 27‐Oct‐11 REG F87352 Accutest

DS CY2‐SB02 CY0023 27‐Oct‐11 FD F87352 Accutest

DS CY2‐SB02 CY0024 27‐Oct‐11 FS 240‐5520‐1 Test America

SS CY2‐SB03 CY0025 26‐Oct‐11 REG F87353 Accutest

DS CY2‐SB03 CY0026 26‐Oct‐11 REG F87353 Accutest

DS CY2‐SB03 CY0027 26‐Oct‐11 REG F87352 Accutest

SS CY2‐SB04 CY0028 26‐Oct‐11 REG F87353 Accutest

DS CY2‐SB04 CY0029 26‐Oct‐11 REG F87353 Accutest

DS CY2‐SB04 CY0030 26‐Oct‐11 REG F87352 Accutest
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Table 2

Summary of Original, Field Duplicate, and Field Split Hits with Relative Percent Difference 
Calculations

Former Plum Brook Ordnance Works 
Sandusky, Ohio

Relative Relative

Percent Percent

Difference Difference

REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 8000 J 14500 J 14000 57.78 54.55
Arsenic N mg/kg 10 10 12 0.00 18.18
Barium N mg/kg 49.2 J 86.6 J 85 55.08 53.35
Beryllium N mg/kg 0.67 J 0.87 J 0.48 J 25.97 33.04
Cadmium N mg/kg 0.02 U 0.02 U 0.063 J  -  -
Calcium N mg/kg 3260 J 9300 J 4700 J 96.18 36.18
Chromium N mg/kg 16.7 19.1 19 13.41 12.89
Cobalt N mg/kg 11.4 10.6 J 8.7 7.27 26.87
Copper N mg/kg 24.6 24.2 24 1.64 2.47
Iron N mg/kg 28700 27700 31000 3.55 7.71
Lead N mg/kg 13.4 13 14 3.03 4.38
Magnesium N mg/kg 3000 4370 4300 37.18 35.62
Manganese N mg/kg 249 199 200 J 22.32 21.83
Mercury N mg/kg 0.038 J 0.052 J 0.054 B 31.11 34.78
Nickel N mg/kg 26.6 30 25 12.01 6.20
Potassium N mg/kg 599 J 815 J 850 30.55 34.64
Selenium N mg/kg 1 J 0.4 U 0.56 U  -  -
Vanadium N mg/kg 26.4 28 27 5.88 2.25
Zinc N mg/kg 64.3 71.3 70 10.32 8.49

Relative Relative

Percent Percent

Difference Difference

REG and FD REG and FS
Parameter Filtered Units Result ValQual Result ValQual Result ValQual
Aluminum N mg/kg 7090 5780 8400 20.36 16.91
Arsenic N mg/kg 4.3 J 8 J 7.3 60.16 51.72
Barium N mg/kg 72.1 50.4 52 35.43 32.39
Beryllium N mg/kg 0.46 J 0.4 J 0.32 J 13.95 35.90
Cadmium N mg/kg 0.83 J 0.17 J 0.24 J 132.00 110.28
Calcium N mg/kg 49500 51200 52000 3.38 4.93
Chromium N mg/kg 13.8 12.6 15 9.09 8.33
Cobalt N mg/kg 6.9 10 15 36.69 73.97
Copper N mg/kg 23 22.2 24 3.54 4.26
Iron N mg/kg 22700 17800 21000 24.20 7.78
Lead N mg/kg 12.9 12.2 12 5.58 7.23
Magnesium N mg/kg 14800 13800 17000 6.99 13.84
Manganese N mg/kg 413 450 420 8.57 1.68
Mercury N mg/kg 0.016 J 0.015 J 0.029 B 6.45 57.78
Nickel N mg/kg 18.8 25.3 27 29.48 35.81
Potassium N mg/kg 1540 1160 1400 28.15 9.52
Selenium N mg/kg 0.65 J 0.33 U 0.53 U  -  -
Silver N mg/kg 0.079 J 0.17 U 0.16 U  -  -
Sodium N mg/kg 150 J 135 J 93 U 10.53  -
Vanadium N mg/kg 13.8 16.7 19 19.02 31.71
Zinc N mg/kg 53.1 52.2 57 1.71 7.08

8 - 10 Ft 8 - 10 Ft 8 - 10 Ft

REG FD FS

CY2-SB02 CY2-SB02 CY2-SB02

CY0022 CY0023 CY0024

27-Oct-11 27-Oct-11 27-Oct-11

0.5 - 1 Ft 0.5 - 1 Ft 0.5 - 1 Ft

REG FD FS

CY2-SB01 CY2-SB01 CY2-SB01

CY0015 CY0016 CY0017

27-Oct-11 27-Oct-11 27-Oct-11

Sample Purpose:

Location:

Sample Number:

Sample Date:

Sample Depth:

Sample Purpose:

Location:

Sample Number:

Sample Date:

Sample Depth:
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Table 3

Summary of Data Validation Reason Codes
Former Plum Brook Ordnance Works

Sandusky, Ohio

Reason Code Description
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance -  Outside Criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria
04A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation Coefficient<0.995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRF<0.05
05B Compound %D>25
06 Result qualified as a result of the 5x/10x blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
06D TB
06E FB
07 Surrogate Recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MS/MSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11 Laboratory Control Sample recoveries outside specified control limits
11A Recovery
11B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiological quantitation
24 Reported result and/or lab qualifier revised  to reflect validation findings
999 See hard copy for details.
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 3)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

F87352 CY0015 METALS3 Aluminum J 17      

F87352 CY0015 METALS3 Potassium J 15  

F87352 CY0015 METALS3 Barium J 17  

F87352 CY0015 METALS3 Beryllium J 15  

F87352 CY0015 METALS3 Calcium J 17  

F87352 CY0015 METALS3 Selenium J 15  

F87352 CY0015 METALS3 Mercury J 15  

F87352 CY0015 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0015 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87352 CY0016 METALS3 Aluminum J 17  

F87352 CY0016 METALS3 Potassium J 15  

F87352 CY0016 METALS3 Barium J 17  

F87352 CY0016 METALS3 Beryllium J 15  

F87352 CY0016 METALS3 Cobalt J 15  

F87352 CY0016 METALS3 Calcium J 17  

F87352 CY0016 METALS3 Mercury J 15  

F87352 CY0016 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0016 SEMIVOLATILES3 Pyrene J 15  

F87352 CY0016 SEMIVOLATILES3 Fluoranthene J 15  

F87352 CY0016 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

240‐5522‐1 CY0017 METALS3 Manganese J 08A  

240‐5522‐1 CY0017 METALS3 Antimony UJ 08A  

240‐5522‐1 CY0017 METALS3 Beryllium J 15  

240‐5522‐1 CY0017 METALS3 Cadmium J 15  

240‐5522‐1 CY0017 METALS3 Calcium J 08A  

240‐5522‐1 CY0017 METALS3 Mercury B 06A 15

240‐5522‐1 CY0017 SEMIVOLATILES3 BIBENZENE J 15  

240‐5522‐1 CY0017 SEMIVOLATILES3 ACETOPHENONE J 15  

F87352 CY0018 METALS3 Potassium J 15  

F87352 CY0018 METALS3 Silver J 15  

F87352 CY0018 METALS3 Sodium J 15  

F87352 CY0018 METALS3 Beryllium J 15  

F87352 CY0018 METALS3 Selenium J 15  

F87352 CY0018 METALS3 Mercury J 15  

F87352 CY0018 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0018 SEMIVOLATILES3 Bis(2‐ethylhexyl)phthalate J 15  

F87352 CY0018 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87353 CY0019 METALS3 Potassium J 15  

F87353 CY0019 METALS3 Silver J 15  

F87353 CY0019 METALS3 Beryllium J 15  

F87353 CY0019 METALS3 Mercury J 15  

F87353 CY0019 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0019 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

Reason Codes
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 3)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F87353 CY0020 METALS3 Potassium J 15  

F87353 CY0020 METALS3 Beryllium J 15  

F87353 CY0020 METALS3 Cobalt J 15  

F87353 CY0020 METALS3 Selenium J 15  

F87353 CY0020 METALS3 Mercury J 15  

F87353 CY0020 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0020 SEMIVOLATILES3 Fluoranthene J 15  

F87353 CY0020 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87353 CY0020 SEMIVOLATILES3 Phenanthrene J 15  

F87353 CY0021 METALS3 Potassium J 15  

F87353 CY0021 METALS3 Silver J 15  

F87353 CY0021 METALS3 Beryllium J 15  

F87353 CY0021 METALS3 Cobalt J 15  

F87353 CY0021 METALS3 Mercury J 15  

F87353 CY0021 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0021 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87352 CY0022 METALS3 Silver J 15  

F87352 CY0022 METALS3 Sodium J 15  

F87352 CY0022 METALS3 Arsenic J 17  

F87352 CY0022 METALS3 Beryllium J 15  

F87352 CY0022 METALS3 Cadmium J 17  

F87352 CY0022 METALS3 Selenium J 15  

F87352 CY0022 METALS3 Mercury J 15  

F87352 CY0022 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0022 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87352 CY0023 METALS3 Sodium J 15  

F87352 CY0023 METALS3 Arsenic J 17  

F87352 CY0023 METALS3 Beryllium J 15  

F87352 CY0023 METALS3 Cadmium J 15 17

F87352 CY0023 METALS3 Mercury J 15  

F87352 CY0023 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0023 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

240‐5520‐1 CY0024 METALS3 Beryllium J 15  

240‐5520‐1 CY0024 METALS3 Cadmium J 15  

240‐5520‐1 CY0024 METALS3 Mercury B 06A 15

240‐5520‐1 CY0024 SEMIVOLATILES3 Bis(2‐ethylhexyl)phthalate J 15  

240‐5520‐1 CY0024 SEMIVOLATILES3 Phenanthrene J 08A  

240‐5520‐1 CY0024 SEMIVOLATILES3 Pentachlorophenol UJ 08A  

240‐5520‐1 CY0024 SEMIVOLATILES3 Naphthalene J 08A  

240‐5520‐1 CY0024 SEMIVOLATILES3 Methylnaphthalene, 2‐ J 08A  

240‐5520‐1 CY0024 SEMIVOLATILES3 Dichlorobenzidine, 3,3'‐ UJ 08A  

F87353 CY0025 METALS3 Potassium J 15  

F87353 CY0025 METALS3 Beryllium J 15  
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Table 4

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 3)

Work Sample
Order Number Analysis Parameter VQ R1 R2 R3 R4

Reason Codes

F87353 CY0025 METALS3 Cobalt J 15  

F87353 CY0025 METALS3 Selenium J 15  

F87353 CY0025 METALS3 Mercury J 15  

F87353 CY0025 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0025 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87353 CY0026 METALS3 Sodium J 15  

F87353 CY0026 METALS3 Thallium J 15  

F87353 CY0026 METALS3 Cadmium J 15  

F87353 CY0026 METALS3 Mercury J 15  

F87353 CY0026 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0026 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87352 CY0027 METALS3 Silver J 15  

F87352 CY0027 METALS3 Sodium J 15  

F87352 CY0027 METALS3 Beryllium J 15  

F87352 CY0027 METALS3 Selenium J 15  

F87352 CY0027 METALS3 Mercury J 15  

F87352 CY0027 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0027 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87353 CY0028 METALS3 Silver J 15  

F87353 CY0028 METALS3 Sodium J 15  

F87353 CY0028 METALS3 Antimony J 15  

F87353 CY0028 METALS3 Mercury J 15  

F87353 CY0028 SEMIVOLATILES3 Bis(2‐chloroisopropyl)ether UJ 05B  

F87353 CY0028 SEMIVOLATILES3 Naphthalene J 15  

F87353 CY0028 SEMIVOLATILES3 Methylnaphthalene, 2‐ J 15  

F87353 CY0029 METALS3 Potassium J 15  

F87353 CY0029 METALS3 Beryllium J 15  

F87353 CY0029 METALS3 Cadmium J 15  

F87353 CY0029 METALS3 Cobalt J 15  

F87353 CY0029 METALS3 Mercury J 15  

F87353 CY0029 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87353 CY0029 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  

F87352 CY0030 METALS3 Potassium J 15  

F87352 CY0030 METALS3 Beryllium J 15  

F87352 CY0030 METALS3 Mercury J 15  

F87352 CY0030 SEMIVOLATILES3 Bis(2‐chloroethyl)ether UJ 05B  

F87352 CY0030 SEMIVOLATILES3 Hexachlorocyclopentadiene UJ 05B  
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Table 5

Laboratory and Validation Qualifier Definitions
Former Plum Brook Ordnance Works

Sandusky, Ohio 

Qualifier Definition

Laboratory

B Indicates the analyte is found in associated method blank.

J Indicates the analyte result is an estimated value.

ND Not detected.  The compound was analyzed for, but not detected above the associated 
reporting limit.

MDL Method detection limit.
RL Reporting limit.

E Indicates the value exceeds the calibration range.

ND Indicates presumptive evidence of a compound

Validation

B

J The compound/analyte was positively identified; the reported value is an estimated 
concentration.

U Not detected.  The compound/analyte was analyzed for, but not detected above the 
associated reporting limit.

UJ The analyte is not detected; the result is an estimated value.

R Analyte is rejected.
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APPENDIX I 
 

CHAINS OF CUSTODY 
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APPENDIX J 
 

RESPONSE TO COMMENTS 
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Response to Comments - OEPA 
Draft Powerhouse No. 2 Ash Pits 

Site Characterization Report Addendum for Coal Yard No. 2 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Report dated May 2012) 
 
 

Reference:  Comments from Dr. Janusz Z. Byczkowski, DERR, CO, email dated June 27, 2012. 
 

Comment 1: Sec. 4.2.2, P4-4, L #7 and Table 5-1. The described method of background level 
(BSC) calculation is currently not recommended by OEPA – DERR (2009). 
Actually, the Table 5-1 may illustrate inadequacy of BSCs to this area of concern 
(in many cases BSCs are more than an order of magnitude higher than the upper 
confidence limits of the respective concentrations detected in this AOC). The use 
of methodology not recommended by OEPA-DERR should be emphasized and 
justified. 

Please emphasize the different background screening approach than currently 
recommended by OEPA-DERR and provide justification. 

Response 1: Text consistent with the following will be added to this text: “It is noted that the 
method agreed upon for the development of BSCs by OEPA and USACE, as recorded 
in the September 11, 2002 PBOW team meeting minutes, differs from that shown in 
current OEPA (2009) guidance. This PBOW team agreement, which has been used 
for all PBOW risk assessments to date, takes precedence over the subsequent OEPA 
(2009) guidance.” We note that the concentrations of inorganics in Coal Yard No. 2 
soil are low relative to other PBOW sites.  

Reference used in the Response: 

Ohio Environmental Protection Agency (OEPA), 2009, Use of Background for 
Remedial Response Sites, Technical Decision Compendium, Division of 
Environmental Response and Revitalization, August 21. 
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