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Executive Summary 
 
The U.S. Army Corps of Engineers (USACE) is investigating the former Plum Brook Ordnance 
Works (PBOW), located in Sandusky, Erie County, Ohio, under the Defense Environmental 
Restoration Program’s Formerly Used Defense Sites authorization and funding. During World 
War II the PBOW site was used for the manufacture of explosives. The former PBOW site is 
currently operated and maintained by the National Aeronautics and Space Administration 
(NASA) as Plum Brook Station, an active testing and research installation associated with 
NASA’s John Glenn Research Center of Cleveland, Ohio. The USACE contracted Shaw 
Environmental, Inc. (Shaw) to conduct a remedial investigation (RI) of the former Powerhouse 2 
Ash Pits Area (AP2) located on the west side of the PBOW facility. During the explosives 
manufacturing period the AP2 site served as an earthen banked impoundment for the coal ash 
slurry from nearby Powerhouse No. 2. Contamination that may have resulted from the ash pit 
operations would be expected to be primarily metals and possibly polycyclic aromatic 
hydrocarbons (PAH).  
 
This Site Characterization Report (SCR) is Volume 1 of a three-volume RI report set for AP2 
and details RI activities, including soil, groundwater, sediment, and surface water analytical 
results along with recommendations. Volume 2 is a Baseline Human Health Risk Assessment 
(BHHRA) Report and Volume 3 is a Screening-Level Ecological Risk Assessment (SLERA) 
Report, both to be submitted under separate cover.  
 
In 1996, a site investigation (SI) was conducted of the surface and subsurface soil within the ash 
pits. Twelve surface (0 to 0.5 foot) and 12 subsurface (2 to 3 feet) soil samples were collected 
from 12 borings and analyzed for volatile organic compounds (VOC), semivolatile organic 
compounds (SVOC), pesticides, polychlorinated biphenyls (PCB), target analyte list (TAL) 
metals, and total cyanide. Samples were not analyzed for nitroaromatics. No VOCs, pesticides, 
PCBs, or cyanide were detected above risk-based concentrations (RBC) derived from the U.S. 
Environmental Protection Agency (EPA) Region 3 table. However, one SVOC (benzo[a]pyrene) 
and six metals (aluminum, arsenic, beryllium, iron, manganese, and thallium) were detected 
above their RBCs. The SI concluded that the “major chemicals of concern in soils of this area 
include metals and total cyanide. A few pesticides were also detected in this area, although the 
concentrations were significantly below the RBCs.” The SI went on to recommend a risk 
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assessment “to determine the necessity of further soil (or other media) investigations leading to 
site remediation or site closure.”  
 
RI activities were conducted by Shaw at AP2 in 2009. Eight direct-push borings were made, 
seven of which became temporary piezometer installations. Surface water and collocated 
sediment samples were collected from five locations on Pipe Creek. Three overburden/shale 
groundwater monitoring wells and three bedrock groundwater monitoring wells were installed in 
locations that represent upgradient, downgradient, and within the source area groundwater 
conditions.  
 
The analytical results for the various media were compared to risk-based screening 
concentrations (RBSC) derived from Oak Ridge National Laboratory-EPA 2009 regional 
screening levels for a residential land-use scenario. In addition, the analytical results for the 
metals in the soil samples were compared to 1998 soil background screening concentrations 
(BSC) and results for metals in the groundwater samples were compared to 2005 groundwater 
BSCs. Background levels for the surface water and sediments have not been determined. 
 
Including quality assurance/quality control (QA/QC)  samples, 30 soil samples were collected 
from the eight direct-push borings - 10 representative of surface soil (0-1 foot), 10 from soil 3-5 
feet below ground surface (bgs), and 10 from soil 8-10 feet bgs. Each soil sample was analyzed 
for target compound list (TCL) SVOCs, nitroaromatics, PCBs, and TAL metals. No 
nitroaromatics were detected in any of the soil samples. There were two PCB detections both in 
surface soil samples; one, Aroclor 1016 at 0.525 parts per million (ppm), was above its RBSC of 
0.39 ppm. In addition, the only SVOC detected above its RBSC was benzo(a)pyrene, a PAH , 
detected in a surface soil sample near the road at 0.0844 ppm, the RBSC being 0.015 ppm. A 
total of 22 metals were detected in both the surface (0-1 foot) and subsurface (3 to 5 feet and 8 to 
10 feet bgs) soil samples. Six metals (aluminum, arsenic, chromium, cobalt, iron, and 
manganese) were above RBSC limits in both surface and subsurface samples. Beryllium 
exceeded its BSC in both surface and subsurface samples, and in two surface samples it also 
exceeded its RBSC. Magnesium exceeded its BSC in several subsurface samples. Mercury 
exceeded its BSC in two surface samples. Lead was below screening criteria in all but one 
sample, a surface sample, in which lead exceeded both its RBSC and its BSC. These results 
confirm metals as the primary soil contaminants at the AP2 site. 
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Including QA/QC, seven surface water samples were collected and analyzed for TCL SVOCs, 
nitroaromatics, TAL metals, and hardness. Surface water samples exhibited no nitroaromatics or 
PCB detections, and no SVOCs or metals were detected above RBSC values. These results 
indicate the AP2 site is not impacting the surface water of the area. 
 
Including QA/QC, seven sediment samples were collected. Each sediment sample was analyzed 
for TCL SVOCs, nitroaromatics, PCBs, and TAL metals. One sediment sample was also 
analyzed for total organic carbon (TOC). In the sediment samples, no PCBs were detected and 
no nitroaromatics or SVOCs were detected above RBSC values. Two metals (arsenic and 
chromium) were detected above RBSCs in each of the sediment samples. Since all the sediment 
samples have the same contaminants it isn’t certain whether the AP2 site has contributed to the 
sediment contamination or not. 
 
Including QA/QC, 5 overburden/shale groundwater samples were collected by low-flow methods 
from three of the seven piezometers and analyzed for TCL VOCs, TCL SVOCs, nitroaromatics, 
TAL metals (filtered and unfiltered), TOC, total cyanide, and water quality parameters. One 
overburden/shale groundwater sample from the most upgradient piezometer exhibited no 
detections above screening criteria; however, the two duplicates of that sample did have 
detections exceeding screening criteria. No nitroaromatics, VOCs, or cyanide were detected in 
any of the overburden/shale groundwater samples from the peizometers. There was one detection 
of an SVOC in a piezometer sample; however, the detected SVOC was well below its RBSC. 
Sixteen metals were detected in the overburden/shale groundwater samples from the temporary 
piezometers, three (aluminum, cadmium, and iron) at levels above screening criteria. Aluminum 
exceeded its BSC in one unfiltered sample. Cadmium exceeded its RBSC in all but one of the 
samples and filtration had little effect (cadmium lacks a BSC value). In one unfiltered sample 
iron exceeded both its RBSC and its BSC. Iron was not detected in the filtered samples. The 
results from the piezometer groundwater samples suggest the AP2 site may have impacted the 
overburden/shale groundwater zone. 
 
Monitoring well sampling occurred in May (wet season) and November (dry season) of 2009. 
The monitoring well samples were to be analyzed for the same parameters as the piezometer 
samples: TCL VOCs, TCL SVOCs, nitroaromatics, TAL metals (filtered and unfiltered), TOC, 
total cyanide, and water quality parameters.  
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In May, the overburden/shale wells yielded five complete groundwater samples (including 
QA/QC), while in November the downgradient well was dry and the other two wells yielded 
only enough groundwater for nitroaromatics analysis. There were no detections of 
nitroaromatics, VOCs, SVOCs, or cyanide in any of the groundwater samples from the 
overburden/shale monitoring wells. The same 16 metals detected in the piezometer groundwater 
samples were also detected in the samples from the overburden/shale monitoring wells. The 
groundwater sample from the upgradient overburden/shale monitoring well exhibited no metals 
detections above screening criteria. Samples (primary and two duplicates) from the well within 
the ash pit exhibited cobalt, manganese, and nickel at levels above screening criteria; filtration 
had little effect. Cobalt was above its RBSC in two of the duplicate samples from the well while 
nickel was detected in all three samples at levels just below and just above the RBSC and far 
above the BSC. Manganese exceeded its RBSC in all three of the samples. Manganese was also 
the only metal detected above screening criteria in the sample from the downgradient 
overburden/shale monitoring well, it exceeded its RBSC. These results when taken with the soils 
data suggest the overburden/shale groundwater may have been impacted by the AP2 site.  
 
For the bedrock wells, the upgradient well did not have enough water to yield a sample during 
either sampling period, while the other two bedrock wells did yield four (including QA/QC)  
complete groundwater samples for each sampling period. No nitroaromatics were detected in any 
of the bedrock groundwater samples. Fourteen VOCs were detected, four (benzene, chloroform, 
ethylbenzene, and total xylenes) at levels above their RBSC. Three SVOCs were detected; 
however, only one (naphthalene) at levels exceeding the RBSC. Of three cyanide detections two 
exceeded the RBSC; however, cyanide was not detected in any of the duplicates of these 
samples. Eleven metals were detected in the bedrock groundwater samples, only calcium and 
selenium at levels above screening criteria. Calcium levels exceeded the BSC; however, since 
calcium is an essential nutrient there is no RBSC. Selenium exceeded its RBSC (a BSC has not 
been determined) in two samples, November samples from both wells. For the sample from the 
well within the ash pit, selenium was above the RBSC in both the filtered and unfiltered 
evaluations, the level in the unfiltered being near the RBSC and the level in the filtered being 
more than three times greater. However, in one of the two duplicates for that sample selenium 
was not detected and its concentration in the other, although near the RBSC, did not exceed the 
RBSC. For the sample from the well downgradient of the ash pit, selenium exceeded RBSC in 
only the filtered evaluation. Considering the contaminants found in the soils and 
overburden/shale groundwater samples, it does not appear that the AP2 site has had any impact 
on the bedrock groundwater. 
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Recommendations: 
 

• During a preliminary AP2 site visit a brick-lined, 12-foot-deep, 2-foot-diameter, 
hand-dug well was found with 10 feet of water in it and strong hydrogen sulfide odors 
emanating from it. The well is believed to predate AP2. Due to potential health and 
safety issues, the hand-dug well should be backfilled, although backfill of a 
preexisting condition is not responsibility of the USACE. 

 
• Given the limited water level data from the new wells, additional water level readings 

should be made to improve the understanding of groundwater flow directions for the 
overburden/shale and bedrock water zones in the AP2 area. This can be accomplished 
by including the AP2 wells in the site-wide groundwater level measurement activities. 

 
• Given there were no detections of potential contaminants above screening criteria in 

the surface water samples, no further action, evaluation, or risk assessment is 
recommended for the surface water in the AP2 area.  

 
• Given the detections of contaminants above screening criteria in the soil, sediment, 

overburden/shale groundwater, and bedrock groundwater samples from the AP2 area 
a baseline human health risk assessment (BHHRA) and a screening-level ecological 
risk assessment (SLERA) should be conducted for these media using the SI and the 
RI data. 

 
Activities In Progress: 
 

• BHHRA and SLERA (draft reports anticipated to be complete in 2010). 
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1.0  Introduction 
 
The U.S. Army is conducting a study of the environmental impact of a suspected hazardous 
waste site at a property previously owned by the U.S. Department of Defense (DOD). The 
former Plum Brook Ordnance Works (PBOW), located in Sandusky, Erie County, Ohio, is 
currently being investigated under the Defense Environmental Restoration Program for Formerly 
Used Defense Sites. Figure 1-1 shows the geographical location of the former PBOW site. This 
former 9,000-acre facility was used for the manufacture of nitroaromatics during World War II. 
The National Aeronautics and Space Administration (NASA) operates and maintains the site as 
the Plum Brook Station (PBS) of the John Glenn Research Center. 
 
The investigation is being managed and technically overseen by the Nashville, Tennessee, and 
Huntington, West Virginia, District Offices of the U.S. Army Corps of Engineers (USACE). 
Fieldwork and reporting for Powerhouse 2 Ash Pits (AP2) is performed under Delivery Order 
DX05 for the USACE Louisville Architecture/Engineering Environmental Services Indefinite 
Delivery/Indefinite Quantity, Contract Number W912DR-08-D-0013. Shaw Environmental Inc. 
(Shaw) was contracted by the USACE Nashville District to conduct a soil, groundwater, surface 
water, and sediment remedial investigation (RI) at the former AP2 disposal area.  
 
This Site Characterization Report (SCR) of AP2 is Volume 1 of three planned volumes. Volume 
1 consists of the text, tables, figures, and appendices and presents final evaluations, conclusions, 
and recommendations for the AP2 disposal area RI. Background screening data will be used as a 
comparison and evaluation tool for analytical results. The background data set and derivation of 
background screening concentrations (BSC) for groundwater are described in the 2004 
Groundwater Data Summary and Evaluation Report (Shaw, 2005) and the background data set 
and derivation of soil BSCs are described in the 1998 Site Investigation of Acid Areas report (IT 
Corporation [IT], 1998). Volume 2 will be the baseline human health risk assessment (BHHRA) 
and Volume 3 will be a screening-level ecological risk assessment (SLERA). Each volume will 
be submitted under separate covers. The BHHRA and SLERA reports will be prepared by Shaw 
and will describe all points and findings of the BHHRA and SLERA with respect to the 
investigation area.  
 
Groundwater sampling at AP2 was conducted to determine the overburden/shale and bedrock 
groundwater quality. To determine if water quality could be affected by seasonal changes, 
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groundwater sampling was timed to monitor potential seasonal precipitation fluxes. As 
concluded in the 2004 Groundwater Data Summary and Evaluation Report by evaluating 
precipitation data specifically in the Sandusky area, two general seasons were determined to exist 
in reference to groundwater recharge: a wet season (January through June) and a dry season (July 
through December) (Shaw, 2005).  
 
In addition, quarterly groundwater elevation measurements were conducted by Stillwater 
Environmental Services, Inc. (personal communication, 2010) to support ongoing investigation 
and remediation activities at PBOW. This information, critical to the evaluation of groundwater 
flow and contaminant transport, is incorporated into this report. 
 
The field activities completed by Shaw for investigation of AP2 were conducted pursuant to the 
following documents:   
 
General Site Activities 

 
• Site-Wide Accident Prevention Plan/Site-Wide Health and Safety Plan Appendix 

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

 
Site-Specific Activities 
 

• Work Plan, Remedial Investigation, Powerhouse 2 Ash Pits, Site-Specific Sampling 
and Analysis Plan, and Site-Specific Safety and Health Plan, (Shaw, 2009a). 

 
1.1  Scope of Work and Project Objectives  
The scope of the RI included preparation of a quality control plan and site-specific addenda to 
the SWSHP and SWSAP, soil sampling, installation of temporary piezometers and permanent 
monitoring wells, monitoring well development, groundwater sampling, analytical work, and 
investigation-derived waste (IDW) management and disposal. Figure 1-2 identifies the AP2 
location in relation to other areas of concern and site features. 
 
The objectives of this investigation include the following: 

 
• Evaluate and use existing data appropriate to AP2. 
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• Define site physical features and characteristics. 
 
• Determine nature and extent of DOD-related contamination in soil, sediment, surface 

water, and groundwater at AP2. 
 
• Determine chemical characteristics of contamination. 
 
• Evaluate fate and transport of contamination. 
 
• Determine if overburden groundwater underlying AP2 is in sufficient volume and 

quality to be defined as a potential drinking water source in the state of Ohio. 
 
• Obtain site data of quality, quantity, and distribution appropriate for site 

characterization, risk assessment, and feasibility study. 
 
1.2  Report Organization 
Chapter 2.0 of this report describes PBOW and the AP2 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 Chapters 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. 
 
Soil boring, monitoring well drill logs, well construction diagrams, sample collection logs, and 
rock core photographs are provided in Appendices A, B, and C, respectively. Well development 
water photographs and logs are included in Appendix D. Appendix E contains land survey data. 
Appendix F presents copies of wastes manifests used for disposal of the IDW. Appendices G 
through J contain analytical data pertinent to the soil sampling and two groundwater (May and 
November 2009) sampling events. Appendix K presents the chains of custody for laboratory 
analysis. Appendix L provides incoming comments and responses. 
 
1.3  Facility Location and Description 
The former PBOW site is currently utilized and maintained by NASA and is operated as the 
PBS, a satellite office of the NASA John Glenn Research Center, located at Lewis Field in 
Cleveland, Ohio. Most of the aerospace testing facilities built at the site in the 1960s are on 
standby or inactive status. The site is located approximately 4 miles south of Sandusky, Ohio, 
and 59 miles west of Cleveland. Although primarily in Perkins and Oxford Townships, the 
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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 and Previous Investigation 
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.  
 
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. 
[D&M], 1997a): 
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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. [ Soil investigations at the TNT areas prior to this RI 
suggest that at least portions of the concrete building foundations remain in place. 

 

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

The decontamination process also included burning of nitroaromatic-filled flumes that were 
excavated. As shown in the records review (D&M, 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 
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 [ICI], 1995) and can be found at NASA PBS. 
 
1.5  Powerhouse 2 Ash Pits 
During PBOW operation, three power stations, Powerhouse 1, Powerhouse 2, and Powerhouse 3, 
were constructed and utilized to support the TNT manufacturing process. Each power station 
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consisted of a main powerhouse, a coal storage area, and an aboveground fuel storage tank. The 
fuel storage tank was 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. Coal ash generated from each of the boilers in the powerhouse was 
collected in pits. Water was added to the ash, producing a slurry that flowed through a sluice 
trench to an ash sump located at the end of each powerhouse. From the ash sump, the ash slurry 
traveled through a pipeline to a nearby surface water/ash impoundment (i.e., ash pit) (USACE, 
2000). Based on topographical quadrangles (dated 1959 and 1969), aerial photographs, and a 
visual site survey conducted in 1999, the ash pit areas are noted to have essentially remained 
unchanged.  
 
AP2 is located west of Campbell Street in an area that appears to be an old surface 
impoundment. Historical drawings indicated that the surface impoundment was rectangular in 
shape, measuring approximately 400 feet long by 200 feet wide, and was surrounded by an 
earthen embankment (USACE, 1995). As noted previously, ash from coal-fired boilers was 
reportedly pumped into the ash pit through a pipeline.  
 
1996 Site Investigation. In September 1996, IT conducted an initial site investigation (SI) of 
AP2 (IT, 1997a). The sampling area was an ash pit that received discharge from nearby 
Powerhouse No. 2. As noted in the SI report, the layer of ash in the pit (black or dark brown) was 
generally 1 to 2 feet in thickness. However, the ash layer was found to be as great as 3.7 feet in 
thickness near the 6-inch steel drain pipe in the center of the pit. The steel drain pipe that 
discharged the slurry ash was also reported to be in good shape and was measured to be 144 feet 
in length from Campbell Street to the pipe’s end (8 feet per section by 18 sections). To determine 
if soil contamination was present at AP2, characteristic soil samples were collected from the 
native soil below the ash layer. IT collected 12 (0 to 0.5 foot) surface soil samples, and 11 (2 to 3 
feet), and 1 (3 to 4 feet) native subsurface soil samples, with one surface and one subsurface soil 
sample from each of 12 boreholes. All of the soil samples below 2 feet were collected beneath 
the ash layer from native material. A native soil sample below the 3.7-foot ash layer was 
attempted but the soil boring encountered native soil at a depth of 2.8 feet bgs. During sample 
collection, bedrock was not encountered in any of the boring locations. The boring locations 
were selected using a systematic grid sampling strategy to minimize bias and to provide 
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complete site coverage. Figure 1-3 present the historical sample locations, and Tables 1-1 and 
1-2 present historical organic and inorganic soil sample results.  
 
Each soil sample was analyzed for volatile organic compounds (VOC), semivolatile organic 
compounds (SVOC), target analyte list metals, pesticides, polychlorinated biphenyls (PCB), and 
total cyanide. Three VOCs were detected in surface soil (0 to 0.5 foot) and four VOCs were 
detected in subsurface soil; none were detected above their risk-based concentrations (RBC) and 
two, acetone and methylene chloride, are laboratory contaminants. A total of 14 SVOCs were 
detected in surface soil. Of these, only benzo(a)pyrene was detected above the RBC. Neither of 
the two SVOCs in subsurface soil was detected above its RBC. PCBs were not detected in 
surface or subsurface soils. Three pesticides were detected in surface soil, but at concentrations 
below their respective RBCs. Pesticides were not detected in any subsurface soils. Total cyanide, 
detected in three surface soil locations only, was below the established RBC. A total of 18 metals 
were present in surface soils at AP2; 6 metals exceeded their RBCs. A total of 17 metals were 
present in subsurface soils; 6 metals exceeded their RBCs. No groundwater, surface water, or 
sediment samples were collected during the 1996 RI field activities. The SI went on to 
recommend a risk assessment “to determine the necessity of further soil (or other media) 
investigations leading to site remediation or site closure.” (IT, 1997a). 
 
2008 Site Walk. During a site walk conducted in October 2008, the AP2 area was observed to 
be overgrown with trees and was nearly indistinguishable from the surrounding forest. Several 
moss-covered concrete slabs approximately 7 feet long and 3 feet wide were observed partially 
buried in the underbrush approximately 75 feet west of Campbell Street at the approximate 
location of historical soil sample PH2SO-01, collected during the 1996 AP2 investigation by IT 
(IT, 1997a). A small hand-dug water well constructed of exposed bricks and approximately 2 
feet in diameter was located near the concrete slabs. The well was filled with water to within 2 
feet of the ground surface. Total depth of the well was approximately 12 feet. A strong hydrogen 
sulfide odor was noted emanating from the hand-dug well. The origin of both the slabs and the 
well-like structure is thought to be related to a former farm that occupied the area before PBOW 
was constructed, but review of historical drawings and other documents does not provide 
confirmation.  
 
2009 Powerhouse 2 Demolition. During the end of October-start of November 2009, the 
Powerhouse No. 2 concrete building, source of all ash and cinders in AP2, was razed by NASA. 
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2.0  Physical Setting 
 
2.1  Geography, Topography, and Surface Drainage 
PBOW is located within the Eastern Lake Region of the Central Lowland Province (Soil 
Conservation Service, 1971). Erie County is overlain by lacustrine sediment, glacial outwash, 
and glacial till. The surface is a plain with a slight slope to the north-northeast toward Lake Erie 
at approximately 25 feet per mile. Elevations at the PBOW range from 680 feet above mean sea 
level (msl) at the intersection of Taylor Road and Patrol Road on the southwestern side of the 
site to 625 feet above msl at the northern portion of the installation. In general, the topography of 
PBOW is characterized by a flat ground surface with occasional low hummocks caused primarily 
by glacial scouring and deposition. A low escarpment trends from the western to the northeastern 
portion of the site (Shaw, 2005).  
 
PBOW lies in the eastern region of the Pickeral Creek-Pipe Creek Basin, which is part of the St. 
Lawrence River drainage basin (D&M, 1997a). Eleven streams exist within PBOW and flow 
north-northeast toward Lake Erie, which is located approximately 3.5 miles north of the site. The 
site is part of four drainage areas:  (1) Sawmill Creek (southern PBOW); (2) Plum Brook (central 
PBOW); (3) Pipe Creek (western PBOW); and (4) Storrs-Hemminger Ditch (north central 
PBOW), all of which flow into Sandusky Bay (D&M, 1997b). Surface water at AP2 drains from 
former Powerhouse No. 2 in a west-to-northwest direction into Pipe Creek. Overall, surface 
water drainage of PBOW is controlled by site topography. The streams are incised into bedrock 
and are poorly developed where they have not yet eroded to the bedrock. Four drainages at the 
site, Lindsley Ditch, Ransom Brook, Kuebler Ditch, and Plum Brook are monitored by NASA 
PBS under a National Pollutant Discharge Elimination System outfall permit (OEPA, 2007). In 
addition to the streams, 17 isolated ponds and reservoirs and former red water ponds are located 
at PBOW (U.S. Geological Survey [USGS], 1992; D&M, 1997b). 
 
2.2  Geology  
 
2.2.1  Regional Geology 
The bedrock in northern Ohio consists of Devonian and Silurian carbonates (limestone and 
dolomite) and clastics (shale, siltstone, and sandstone). These units unconformably overlie older 
sedimentary sequences of Ordovician and Cambrian Age rocks, which in turn unconformably 
overlie pre-Cambrian basement rocks (D&M, 1997a). The local bedrock is situated on the 
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eastern flank of the Findlay Arch. In the Devonian and Silurian of northern and western Erie 
County, weathering of the carbonates has produced cavernous porosity and karst topography. 
 
2.2.2 Local Geology 
At PBOW, three bedrock units are present—the Delaware Limestone, the Olentangy Shale, and 
the Ohio Shale. The Delaware Limestone is the lowermost formation screened by PBOW site 
wells. It is characterized as a hard, dense, finely crystalline limestone and dolomite. The unit is 
typically buff colored, hard, and massive, and usually is described as fossiliferous with pyrite 
crystals. In the vicinity of PBOW, quarries (Hanson Aggregates to the north, Hanson-Sandusky 
Crushed Stone to the southwest, and abandoned Castalia quarry to the west) mine limestone from 
the Delaware. Traces of natural petroleum-derived hydrocarbons and hydrogen sulfide (H2S) are 
common in all three quarries. Overlying the Delaware Limestone is the Olentangy Shale. Two 
members of the Olentangy Shale have been characterized at the site, the Plum Brook Shale and 
the overlying Prout Limestone. The Plum Brook Shale is interpreted to consist of approximately 
35 feet of bluish-gray, soft, fossiliferous shale containing thin layers of dark, hard, fossiliferous 
limestone. The Prout Limestone has been described as an approximate 15-to-50- foot thick unit 
which occasionally outcrops in a 1,000-to-2,000-foot-wide, northeast-striking band across the 
middle portion of PBOW. It is described as a dark-gray to blue, very hard, siliceous, fossiliferous 
limestone or dolomitic mudstone. The Olentangy Shale of PBOW dips to the southeast at a slope 
of approximately 21.1 feet per mile. The uppermost formation at the site is the Ohio Shale. 
Geographic Information System data (Shaw, 2005) show that the Ohio Shale dips to the 
southeast at a slope of approximately 26.4 feet per mile (Shaw, 2005). Only one member of the 
Ohio Shale is present in the PBOW area, the Huron Shale. This unit is described as black, thinly 
bedded, with abundant carbonaceous matter. Some large pyrite/carbonate concretions are also 
present in the Huron Shale, some as large as 6 feet in diameter (D&M, 1997a). 
 
2.2.3  Regional Hydrogeology 
Regional groundwater flow is to the north-northeast towards Lake Erie, although local flow may 
vary due to local topography. Water in the limestone typically occurs in joints and along bedding 
planes or in solutionally enlarged openings. Although some limestone in the middle of the 
county provide well yields of up to 500 gallons per minute (gpm), the overburden and the 
majority of the other formations can sustain groundwater pumping of only 10 gpm or less 
(D&M, 1997b). A hydrogeological study conducted by USGS on the glacial deposits in 
Sandusky in 1990 reported a horizontal hydraulic conductivity of 0.046 feet per day and a 
vertical hydraulic conductivity of 1.2 feet per day (USGS, 1992).  
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2.2.4  Local Hydrogeology 
From domestic groundwater wells outside of PBOW boundaries, the bedrock groundwater is 
divided into three zones based on location and yield. Zone 1 occurs in the north and northwestern 
portion of PBOW. It is characterized as yielding from 100 to 500 gpm from karstic limestone 
approximately 100 feet below grade. Zone 2 is in the northern portion of PBOW and has yields 
of 15 gpm or less from limestone approximately 300 feet below grade. Zone 3 is located in the 
eastern and southern portion of the site in predominantly shale bedrock. In addition to being 
found in the shale, groundwater is located in thin sand and gravel horizons interbedded with silt 
and clay deposits. Most Zone 3 wells are poor yielding, many of them providing less than 3 gpm 
(D&M, 1997a). 
 
Two main water-bearing zones at PBOW are present, one in the overburden/shale and one in the 
Delaware Limestone bedrock. Data from recent investigations (2004 Groundwater Data 
Summary and Evaluation Report [Shaw, 2005], 2002 Groundwater Data Summary and 
Evaluation, [Shaw, 2003], TNT Areas A and C RI [IT, 2000a,b], Summary Report, Site-Wide 
Groundwater Monitoring [1997-1998] [IT, 1999], and the Site-Wide Groundwater Investigation 
Report [IT, 1997b]) have found that groundwater in the overburden is in discontinuous pockets 
during dry time periods exemplified by monitoring wells that are typically dry or site areas in 
which wells could not be installed due to a lack of water in the overburden soil at the time of 
drilling.  
 
2.2.5  Influence of Precipitation on Water Levels 
As mentioned in the 2004 Groundwater Data Summary and Evaluation Report (Shaw, 2005), 
previous investigations have indicated that there is a strong connection between precipitation and 
groundwater elevations, but no clear correlation exists between monthly precipitation rates and 
water level elevations in site wells. The lack of observed correlation is probably influenced by 
the amount of precipitation and the runoff rate. For example, summer thunderstorms that produce 
short periods of heavy precipitation may result in more surface runoff and less infiltration. 
Conversely, constant periods of precipitation at a lower rate over a period of days may result in 
more infiltration. Freezing rain or snow will also not result in an immediate recharge to 
groundwater. From review of local monthly precipitation data, evapotranspiration and rainfall 
runoff rates calculations, and a comparison table of sitewide monitoring well groundwater 
elevations verses aquifer recharge rates, a seasonal correlation was determined. During the 
months of January through June, a greater volume of groundwater in the overburden/shale 
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monitoring wells was present as compared to the months of July through December, when a 
lesser amount of water was present. Therefore, in general, the time period of January through 
June, when the greatest amount of water in a monitoring well is expected to be present, was 
given the term “wet” time period, while July through December was given the term “dry” time 
period. 
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3.0  Field Activities 
 
3.1  Introduction 
Field activities at the AP2 site were performed in accordance with the updated and revised 
SWSAP (Shaw, 2008b) and site-specific work plan, as noted in Chapter 1.0. Activities included 
direct-push drilling operations with soil sampling, installation of temporary piezometers within 
the AP2 site, installation of permanent monitoring wells upgradient, within  and downgradient of 
the AP2 site, surface water and sediment sampling, two rounds of groundwater sampling (one 
conducted during the 2009 wet season and the second in the 2009 dry season), and disposal of 
IDW 
 
Prior to any intrusive work, a NASA authorized dig permit was obtained for AP2. 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 AP2 area. In addition, 
following Shaw’s requirements, a Utility Mark-Out form was completed and any location to be 
bored was hand dug for the first 5 feet, verifying no utilities were present. To comply with 
NASA fire regulations, a NASA authorized burn permit was also obtained each time cutting and 
welding of steel isolation casing was required during bedrock monitoring well installation.  
 
3.2  Direct-Push Soil Sampling/Piezometer Installation 
Direct-push drilling was used to collect soil samples and install temporary piezometers at AP2. 
Eight soil borings were drilled and seven temporary piezometers installed (SB01/PZ01, 
SB0-2/PZ0-2, SB03/PZ03, SB04/PZ04, SB05/PZ05, SB06/PZ06, SB07, and SB08/PZ07). 
Figure 3-1 shows locations of direct-push borings. Direct-push drilling activities were conducted 
by Tri-State Drilling Company, of Chattanooga, Tennessee. A track-mounted, Geoprobe 6610 
DT drill rig was used at all boring locations on January 15, 16, and 18, 2009. Locations of the 
soil boring/piezometers at AP2 were selected using data and knowledge from the 1997 SI report 
(IT, 1997a), topography, layout of historical disposal operations, and anticipated 
overburden/shale and 2004 RI bedrock groundwater flow directions.  
 
Following PBOW closure and demolition of TNT manufacturing buildings, a fill material (sand) 
was graded over many PBOW areas covering remaining foundations and other former ground 
surface features. Direct push sampling at AP2 indicated the area had not been covered with any 
fill material. 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, 



 Powerhouse 2 Ash Pits 
 Site Characterization Report 
 Section:  3.0 Field Activities 
 Revision No.:  1 
 Date: September 2010 

 

 

KN10\PBOW\PH2\AP2\SCR\F\F-AP2_SCR.docx\9/16/2010 (3:15 PM) 3-2 

SVOCs, and inorganics. Also, the 0 to 1 and 3 to 5 feet soil samples were analyzed for PCBs, 
and one surface soil sample (0 to 1 foot interval) was analyzed for total organic carbon (TOC). 
 
Continuous lithologic logs were recorded for all soil borings during the drilling. Boreholes in 
which a piezometer was installed were advanced to refusal, and a 1-inch-diameter polyvinyl 
chloride (PVC) screen with 0.010-inch slots, typically 10 feet in length, and 1-inch diameter 
PVC riser, was placed into the 3.25-inch-diameter borehole. No filter pack material or bentonite 
was used during piezometer construction. To prevent rainwater from entering the borehole from 
the surface, the piezometer was surrounded with plastic sheeting to a depth of approximately 0.5 
feet bgs, cardboard with a hole in the center was placed over the piezometer covering the 
borehole, and bentonite was placed over the cardboard and surrounding surface to a radius of 
approximately 1 foot. Hazardous, toxic, and radiological waste (HTRW) drilling logs for each 
borehole along with the associated temporary piezometer construction diagram, if appropriate, 
are included in Appendix A. Table 3-1 presents a summary of direct-push soil and groundwater 
samples collected.  
 
3.3 Direct-Push Groundwater Sampling 
As noted in Section 3.2, seven temporary piezometers were installed at AP2 (SB01/PZ01, 
SB02/PZ02, SB03/PZ03, SB04/PZ04, SB05/PZ05, SB06/PZ06, and SB08/PZ07). The purpose 
of the piezometers was to locate potentially contaminated groundwater, determine placement for 
permanent monitoring well installation, determine quantity and quality of overburden/shale 
groundwater, and to determine if the water is a potable supply. From January 31 through 
February 2, 2009, using the low-flow groundwater sampling method, only three groundwater 
samples from piezometers PZ03, PZ04, and PZ07 could be collected from the seven installed 
piezometers due to low yield. Groundwater from temporary piezometers was low-flow sampled 
using a peristaltic pump. Groundwater samples were analyzed for nitroaromatics, SVOCs, 
inorganics (filtered and unfiltered), hardness, and water quality parameters including alkalinity, 
chloride, cyanide, hardness, nitrate, sulfate, total dissolved solids, total suspended solids, 
turbidity, and ferrous iron. VOCs were not sampled from the piezometers. Appendix B contains 
sample collections logs from PZ03, PZ04, and PZ07.  
 
3.4  Monitoring Well Installation  
A total of six 2-inch monitoring wells, three overburden/shale (AP2-MW01, AP2-MW02, and 
AP2-MW03) and three bedrock (AP2-BEDGW-001, AP2-BEDGW-002, and AP2-BEDGW-
003), were installed as part of the RI activities at AP2. Monitoring wells were installed in 
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upgradient, downgradient, and suspected source area locations based upon analytical data from 
soil and groundwater samples obtained during direct-push soil sampling, temporary piezometer 
groundwater sampling, February 18, 2009 overburden/shale groundwater flow directions, and 
2004 bedrock groundwater flow directions. Figure 3-1 shows newly installed monitoring well 
locations along with soil boring and temporary piezometer locations at AP2. 
 
Monitoring wells were installed in accordance with guidelines specified in the USACE 
Engineering Manual EM-1110-1-4000 (USACE, 1998) and following the procedures in the site-
wide SWSAP (Shaw, 2008b). All monitoring wells were completed as described below.  
 
Monitoring well installation was conducted March 30 through April 19, 2009 by A.E. Drilling 
Services of Greeneville, South Carolina. Prior to drilling, dig permits already in place with 
NASA for direct-push drilling were reviewed to ensure no underground utilities would be 
encountered during drilling at monitoring well borehole locations. In addition, the first 5 feet at 
each borehole location were manually dug with a 4-inch-outside diameter (OD) decontaminated, 
stainless-steel posthole digger to confirm no utilities were overlooked or were not identified by 
NASA utility location diagrams.  
 
Following posthole digging to 5 feet, all overburden/shale boreholes were advanced by a CME-
750 drill rig using 8-inch-OD (4.25-inch-inside diameter [ID]) hollow-stem augers (HSA) to the 
depth of auger refusal. At most boreholes, unless paired with an adjacent bedrock well in which 
lithologic soil sampling was conducted (AP-MW02/AP2-BEDGW-002), soil core samples were 
continuously collected from the ground surface to terminating depth using a 2-foot-long and 
2-inch-OD stainless-steel split spoon. Soil core samples were visually examined by a Shaw field 
geologist and documented on HTRW drilling logs. Overburden/shale monitoring well 
construction logs are included in Appendix A. Well completion in each borehole was 
accomplished using 2-inch-diameter PVC Schedule 40 riser pipe and a 10-foot Schedule 40, 
PVC section of 0.010-inch factory slotted screen. No soil samples were submitted to an 
analytical laboratory, but each sample was screened by a Sirius air quality meter to measure any 
organic vapors. Well construction logs of the monitoring well associated with the appropriate 
borehole are also included in Appendix A. 
 
For all bedrock wells, following posthole digging to 5 feet, a pilot borehole was drilled by a 
CME-750 drill rig using 4.25-inch-ID by 8-inch OD HSA to bedrock refusal. As with the 
overburden/shale borehole, soil core samples were continuously collected from the ground 
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surface to terminating depth using a 2-foot-long and 2-inch-OD stainless-steel split spoon. Soil 
core samples were visually examined by a Shaw field geologist, screened for organic vapors, and 
documented on HTRW drilling logs (Appendix A).  
 
All bedrock wells were installed as double-cased wells. Therefore, following the pilot borehole 
drilling, each soil borehole was overdrilled with an 8.25-inch-ID by 12-inch-OD HSA until 
refusal. These augers were temporarily left in place to hold back overburden materials. 
Following the overdrilling, an 8-inch-OD roller cone bit was used to cut through the weathered 
bedrock, if present, and several feet into the competent bedrock. Roller cone drilling was 
performed using water for the purpose of both cooling the drill bit and washing rock cuttings 
from the borehole. The roller cone bit was advanced until at least 3 to 5 feet of competent 
drilling was completed, which was measured by the competency of cutting pressure, size and 
color of rock fragments, and sound of drill bit cutting “chatter.” Upon reaching the appropriate 
depth, black steel isolation casing (6-inch-ID by 6 5/8-inch-OD) was installed into the borehole 
and pressure grouted in place.  
 
All pressure grouting was performed using an expendable grout shoe. The grout shoe was 6 5/8-
inch PVC cap placed over the end of the isolation casing before insertion into the borehole. The 
center of the grout shoe consisted of a one-way valve, similar to the ball valve in a bailer. After 
the isolation casing and grout shoe were pushed to a depth approximately 2 to 3 inches above the 
drilled depth, a PVC tremie pipe was connected to the valve and grout was pumped through the 
shoe and into the borehole until freely flowing around the isolation casing at the surface. This 
method ensured a complete seal of the isolation casing.  
 
After allowing the grout to cure for a minimum of 48 hours, bedrock was then cored with water 
using a CME-750 drill rig. Coring was conducted through the center of the black steel isolation 
casing using a custom manufactured PQ bit that collects a 3-inch-OD rock core but drills a 6-
inch-OD borehole. All coring was performed using a 5-foot-long core barrel. Rock cores were 
visually examined and a lithology description prepared (Appendix A). Photographs of the rock 
cores were taken and are presented in Appendix C. 
 
It was necessary to use tap water during coring of the bedrock for the purpose of flushing 
bedrock chips from the borehole, cooling the drill bit, and providing some type of lubrication 
between the bit and bedrock. This made the interpretation of knowing when or if groundwater 
was encountered difficult. After a 5- or 10-foot run was drilled and coring equipment was out of 
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the borehole, water was purged and any recovery rate measured. If groundwater was interpreted 
to have been encountered, well completion was accomplished using a 2-inch diameter Schedule 
40 PVC riser pipe and 15-foot sections of 0.010-inch continuous wrap screen. Filter packs in 
screened wells were constructed with sand (tremied) beginning at a depth approximately 1 foot 
below the screen to approximately 2 feet above the screen. Three to 6 feet of pellet bentonite 
were then placed above the sand. The remaining annular space between the PVC riser and the 
borehole and the PVC riser and the black steel casing was filled (tremied) with bentonite-cement 
grout from the top of the bentonite to approximately 2 feet bgs.  
 
Each well was completed to minimize frost heave. Beginning at a depth of around 2 feet bgs, 
bentonite was added within and around the protective casing above the bentonite-cement grout to 
ground surface. In addition, the concrete for the concrete pad was prevented from touching the 
protective casing by placing an expendable plastic spacer between the concrete and the casing. 
This was done in case the ground surface with the pad should heave due to frost and therefore 
allow the concrete pad to move without breaking. Surface completion at each well consisted of a 
4-inch-square, lockable, metal, above-grade protective casing. A 4-foot-square, 4-inch-thick, 
concrete pad with sides sloping away was constructed around each well. Four protective steel 
posts were installed at each corner of the concrete pad. An identification plate with the well 
name, total depth, depth to screen, and survey information was secured to the protective casing.  
 
Monitoring well construction details for the new monitoring wells are summarized in Table 3-2. 
Drilling logs and well construction diagrams are included in Appendix A. 
 
3.5  Monitoring Well Development 
All newly constructed monitoring wells were developed no sooner than 48 hours and no later 
than 7 days after completion of well construction. A Watera pump connected with 1-inch check 
valve and ½-inch-ID high-density polyethelyene tubing was used to perform well development. 
The Watera pump is an inertial pump that requires a 6- to 8-inch surging action for water 
removal. During development, the check valve and associated tubing were repositioned 
vertically throughout the screened interval to fully develop the entire well screen. Periodically, 
development was further enhanced by removal of the tubing from the pump and a more 
aggressive, manual, 1- to 2-foot length surging action was conducted. A well development log 
was completed for each well to document well development progress, field parameters, and other 
pertinent information. Photographs of development water and well development logs are 
included in Appendix D.  
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3.6 Piezometer Abandonment 
On July 6, 2009, all seven of the temporary piezometers installed at AP2 for initial investigations 
purposes were abandoned. Prior to abandonment, the depth to groundwater was measured and 
recorded. Following measurement of the water level, the piezometer was manually removed 
from the ground and backfilled with granular bentonite consistent with Ohio regulatory 
requirements. Approximately 1.25 pounds of bentonite were used in each borehole. 
Abandonment forms for each piezometer were completed and filed with the Ohio Department of 
Natural Resources, Division of Water (www.dnr.state.oh.us). 
 
3.7  Groundwater Sampling 
Two low-flow groundwater sampling events were completed at AP2 during the PBOW wet and 
dry seasons. The first sampling event was conducted following well installation during the 
PBOW wet season of May 2009 and the second during the dry season of November 2009. 
Groundwater from the monitoring wells was low-flow sampled using a bladder pump. 
Groundwater samples were analyzed for nitroaromatics, inorganics (filtered and unfiltered), 
VOCs, SVOCs, and water quality parameters (alkalinity, chloride, cyanide, hardness, 
nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, ferrous iron, and 
oxidation-reduction potential [ORP]). 
 
To assess the potential air quality that may be at the well during purging activities, upon arrival 
at all monitoring wells and following removal of the security lock, the lid to the well was 
removed and vapors within the casing were immediately measured using a Sirius air quality 
meter that measures organic vapors, lower explosion level, carbon dioxide, oxygen, and 
hydrogen sulfide content. Measurement was performed as an early indication of the breathing air 
vapors that may be encountered when purging activities began. Once well purging activities 
commenced, breathing air concentrations were continuously measured and compared with the 
health and safety requirements (Shaw, 2008a). Hydrogen sulfide is one of the hazardous 
chemicals commonly encountered when purging groundwater from the bedrock wells screened 
within the Delaware Limestone. Hydrogen sulfide readings did not pose a problem at AP2 during 
either groundwater sampling event.  
 
Three procedures were used for purging and sampling monitoring wells. Low-flow (minimal 
drawdown) was the preferred purging and sampling method in wells where adequate recharge 
was present. If a well did not recharge adequately to use the low-flow sampling method (i.e., 
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water level dropped 6 inches or more), removal of three volumes of groundwater from above the 
top of screen was performed by continued pumping. If water recharge while above the screen 
was so minimal (less than 50 milliliters per minute) that this purging and sampling method could 
not be conducted in an efficient, timely manner, the water column in the well was removed 
entirely. Recharged groundwater was sampled the following day. 
 
Samples collected for inorganics analysis were filtered in the field through a 0.45-micrometer 
high-capacity filter attached to the discharge line of the bladder pump. If the well was not 
sampled using the bladder pump (i.e., with a disposable Teflon® bailer), a hand-operated, 
disposable 0.45-micrometer filter was used.  
 
All groundwater that was removed from the wells during purging activities was containerized 
and properly disposed of following the IDW management procedures as identified in the Shaw 
SWSAP (Shaw, 2008b) and Work Plan (Shaw, 2009a). Details of disposal activities are 
presented in Section 3.11. 
 
Table 3-3 shows a list of the primary groundwater samples collected. Final field measurements 
recorded immediately before the water quality meter flow-through cell was disconnected and 
prior to groundwater sample collection are shown in Table 3-4. A final water quality reading was 
not recorded if adequate water volume was not present or if sample water would have possibly 
contaminated the recording instrument beyond decontamination efforts. Monitoring well 
locations are shown on Figure 3-1. Appendix B contains groundwater sample collection logs. 
 
3.8 Surface Water and Sediment Sampling 
Surface water and sediments samples were collected from Pipe Creek located adjacent to and 
west of AP2 (Figure 3-1). Six surface water samples (including one field duplicate [FD] sample) 
and six sediment samples (including one FD sample) were collected in collocated locations in 
Pipe Creek. Surface water and sediment samples were analyzed for nitroaromatics, inorganics, 
SVOCs, and PCBs. Water quality readings (ORP, pH, conductivity, turbidity, dissolved oxygen, 
and temperature) were also recorded for the surface water samples and are shown in Table 3-4. 
In addition, one surface water sample (AP2-SW01) was analyzed for hardness and collocated 
sediment sample (AP2-SD01) was analyzed for TOC. Table 3-5 presents a summary of surface 
water and sediment samples collected at the investigation areas. Appendix B contains surface 
water and sediment sample collection logs. 
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3.9  Decontamination Procedures 
Decontamination of drill rigs, downhole tools, and sampling equipment was performed in 
accordance with Section 5.0 of the SWSAP (Shaw, 2008b). Specifically, drill rigs, rods, drill 
bits, and augers were cleaned at the decontamination pad using high-pressure hot water from a 
steam cleaner before entering the drilling site, between sites, and after completion of the last 
borehole. Other sampling equipment was decontaminated by rinsing in sequence with phosphate-
free soapy water, tap water, methanol, and deionized water. Equipment was then air dried, if 
possible, before use. The bladder pump used during groundwater sampling was decontaminated 
by disassembling the pump and decontaminating individual pieces. Disposable tubing and bailers 
were used in the groundwater sampling. New tubing and a new bailer (if necessary) were used 
for each well.  
 
3.10  Land Survey 
An Ohio-registered professional land surveyor surveyed the direct-push soil boring and 
piezometer, overburden/shale and bedrock monitoring well, and surface water and sediment 
sampling locations during two mobilizations. During the first survey event, conducted from 
January 27 through 30, 2009, soil borings and piezometers were surveyed. During the second 
event, conducted from May 18 through 21, 2009, monitoring wells, surface water and sediment 
sampling locations, and a stream staff gauge were surveyed. Horizontal coordinates were 
surveyed to the closest 0.1 foot and referenced to the Ohio State Plane Coordinate System. 
Vertical coordinates (land surface and top-of-casing elevation) were surveyed to the nearest 0.01 
foot and referenced to the 1929 National Geodetic Vertical Datum. Land survey data reports are 
included in Appendix E. 
 
3.11  Investigation-Derived Waste Management 
IDW generated during investigation activities included soil, groundwater, rock cores, 
decontamination water, and personal protective equipment. All IDW was managed and handled 
in accordance with procedures described in the SWSAP (Shaw, 2008b).  
 
Coring fluids, decontamination, development, and purge water generated during field activities 
were stored in labeled 55-gallon drums. Soil generated during direct-push and monitoring well 
drilling was collected in 55-gallon drums and labeled with identification of contained material, 
content volume, date of generation, and source of origin as applicable. Personal protective 
equipment (Tyvek® suits, latex gloves, etc.) and general refuse were double bagged and disposed 
in an on-site, Shaw contracted industrial dumpster for disposal.  
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Following direct-push and monitoring well drilling, groundwater sampling, and analytical 
determination that the media were nonhazardous, soil and groundwater IDW was transported to a 
registered disposal facility. Disposed-of media include all soil and water generated during 
monitoring well installation activities and purge and decontamination water generated during 
groundwater sampling. All fluids and solids were transported by Triad Transport, Inc. to the 
Environmental Quality Company in Detroit, Michigan, for disposal. All rock cores are currently 
being stored inside a weather protected, secure NASA bunker. Upon USACE approval of 
reporting requirements and evaluation of related groundwater contaminant data to determine the 
disposition, the rock cores will be disposed.  
 
RI activities at AP2 were conducted in sequence and simultaneously with other PBOW 
investigations. Although identification on the storage drums included contents, date generated, 
volume, and location of origin, disposal of the drums was based upon weight and area stored. A 
record of specific drums taken by the disposal company with each trip was not kept. Therefore, 
drums containing AP2 media (soil, purge water, isolation casing,  rock core drill water, and 
decontamination water) may have been transported by the Environmental Quality Company on 
more than one date. Because the specific disposal dates of AP2 waste drums are unknown, all of 
the waste manifests generated during the drilling and sampling events are included in Appendix 
F.  
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4.0  Analytical Program  
 
The following sections present the analytical program used in this investigation. This review 
includes the laboratories used for all samples, the analytical methods used, data quality 
evaluation, and blank analysis. In addition, a description and derivation of risk-based screening 
criteria (RBSC) is presented in Section 4.2.1. The derivation and use of BSCs 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 FD project samples collected in January and February 2009 were analyzed by AML 
Scientific, LLC of Olathe, Kansas. AML Scientific, LLC ceased operations at the end of 
February 2009. Regular and FD project samples collected after February 2009 were analyzed by 
Accutest Laboratories of Orlando, Florida. Field splits were analyzed by Test America, Inc., 
Canton, Ohio. Analysis for nitroaromatic field split samples was performed by Test America of 
Knoxville, Tennessee, and Test America of Denver, Colorado. Shaw performed the data 
validation. The validation summaries are provided in Appendix G. The analytical results are 
summarized in Appendix H. Tables of detected hits that exclude “B” qualified (Section 5.1.3) 
data are included in Appendix I. A data quality evaluation is located in Appendix J.  
 
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, Third 
Edition, September 1986 (EPA, 1986) and subsequent revisions. The groundwater samples and 
associated quality assurance/quality control (QA/QC) samples were analyzed for VOCs, SVOCs, 
inorganics, nitroaromatics, and several water quality parameters. Methods used for analysis for 
all four events 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 quality assurance 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.  
 
Thirteen VOC results and all nitroaromatic results for two samples were rejected during the data 
validation process. Nitroaromatic results for samples AP0114 and AP0125 were rejected due to 
surrogate recoveries of “0” and professional judgment during data validation process. These 
samples should have been reanalyzed by the laboratory. However, AML did not reanalyze these 
samples before ceasing operations in February 2009. Seven results for acetone, two results for 2-
butanone, two results for 1,2-dibromo-3-chloropropane, and two results for chloromethane were 
rejected during data validation (i.e., “R” qualified) because of calibration problems. Acetone and 
2-butanone are “poor performers” by SW-846 8260B and often exhibit relative response factors 
below acceptance criteria. None of the VOCs listed are constituents of concern at Ash Pit 2 and 
all were reported by the lab as non-detects. A complete evaluation of the analytical results is 
given in the data quality evaluation found in Appendix J.  
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4.1.4  Blank Evaluation 
The purpose of blank analysis is to detect contamination resulting from laboratory and field 
activities. Blank evaluation involves qualification of data based on the results of associated field 
blanks, trip blanks, equipment rinsates, and laboratory method blanks. The criteria for blank 
evaluation are as follows: 

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

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

and less than 5 times (most analytes) or 10 times (common laboratory contaminants) 
the blank result, the sample result is qualified "B." The "J" qualifier is not used. 

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

less than 5 times the blank result, the sample result is qualified "B."  
 
• If the sample result is greater than 5 times (most analytes) or 10 times (common 

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

In instances where more than one blank is associated with a given sample, qualification is based 
upon a comparison with the associated blank 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” (MDC) column because “B” qualified 
data are not used in PBOW risk assessments. 

 
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 BHHRA. 
Concentrations in individual samples that exceed the respective BSCs are identified as bolded in 
the Chapter 5.0 result tables. 
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4.2.1  Risk-Based Screening Concentrations 
The RBSCs are derived from Oak Ridge National Laboratory-EPA (2009) regional screening 
levels as described in the AP2 BHHRA work plan (Shaw, 2009b). The groundwater RBSCs are 
based on a generalized residential drinking water scenario, assumed to be the most restrictive use 
of groundwater, and correspond to a one-in-a-million (1E-6) incremental lifetime cancer risk 
(ILCR) or a noncancer hazard quotient of 0.1, whichever results in a lower concentration (Shaw, 
2009b). The soil RBSCs are based on a long-term residential land-use scenario that assumes use 
by a young child for noncancer effects and use by the combined young child and adult life stages 
for carcinogenic effects. Together, these capture a worst plausible case for future land use. The 
soil RBSCs are likewise based on an ILCR of 1E-6 and an hazard quotient of 0.1. RBSCs for 
surface water and sediment are derived from the respective groundwater and soil RBSCs as 
described in the BHHRA work plan (Shaw, 2009b). 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 
BSCs have been derived for inorganic analytes and benzene, toluene, ethylbenzene, and xylenes 
in groundwater as shown in the 2004 groundwater and data summary report (Shaw, 2005). 
Derivation and BSC values for PBOW soil are presented in the acid areas site investigation 
report (IT, 1998). Table 4-2 presents a complete list of background screening values generated 
for groundwater while Table 4-3 presents a complete list for metals in soil. The BSCs were 
derived from concentrations of these analytes found in PBOW background groundwater 
monitoring wells and soil data sets. The background soil samples were collected from near the 
property boundary, away from any potential source areas, and the background groundwater wells 
were installed in off-site areas upgradient of PBOW sources. Each BSC is either the MDC or the 
calculated 95th percent upper tolerance limit of the background data set, whichever value is 
lower, for each relevant analyte (IT, 1998; Shaw, 2005). The background monitoring well 
samples were collected using low-flow methodology and were not filtered.
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5.0   Investigation Results 
 
5.1  AP2 Local Physical Setting 
 
5.1.1  AP2 Site-Specific Soils 
At many PBOW sites, following closure and removal of the manufacturing structures, tanks, and 
equipment, a local fill sand was brought to the areas to cover the remaining concrete building 
foundations and demolition scars and to provide a natural landscape appearance. At AP2 black 
ash and cinders are visible on the ground surface suggesting no fill cover was placed there. In 
addition, no fill material was encountered in any of the soil borings drilled within the former ash 
pit (note: fill material was encountered at two borings [AP2-MW01 and AP2-BEDGW-003] 
drilled near the road, but this fill material was determined to be from road construction) 
(Appendix A). Figure 5-1 shows an AP2 site map with soil boring locations.  
 
The ash layer was encountered at AP2 in the upper 3 feet of soil. Below this ash layer, native soil 
consisted of a glacial till, glacial outwash, or a glacial lacustrine (lake) deposit. In general, a soft, 
mottled, brownish colored silt was first encountered, followed by a loose, mottled, very fine 
grain, brownish colored sand. Below the sand, a stiff, low plasticity, silty clay was encountered 
that continued to the top of bedrock, commonly found around 11 feet bgs. Shale or limestone 
fragments in the clay increased in quantity with depth until final probe refusal.  
 
5.1.2  AP2 Site-Specific Geology 
Bedrock units in the AP2 area are of Devonian age and consist of the Olentangy Shale and the 
underlying Delaware Limestone. The contact between these two units is believed to run near or 
through AP2. Figure 5-2 presents a regional geological map. All the AP2 bedrock well borings 
encountered Delaware Limestone. The only possible Olentangy Shale occurrence may have been 
at overburden well AP2-MW01, but this is not definitive since only a small portion of bedrock is 
sampled to facilitate well installation. Delaware Limestone was found conclusively at depths 
ranging from 13 feet (619.4 feet above msl) in bedrock well AP2-BEDGW-002 to 19.5 feet 
(618.9 feet above msl) in bedrock well AP2-BEDGW-003. The limestone was typically found to 
be brown in color if very weathered and gray if less weathered, and hard, fossiliferous 
(brachiopods, corals, styolites), with massive bedding below approximately 20 feet. Pyrite 
crystals were found on several cores. In addition, during drilling for monitoring well AP2-
BEDGW-002 at around 47 and 70 feet bgs petroleum hydrocarbon was found seeping from the 
rock core. This is believed to be a natural petroleum common in the Delaware Limestone of the 
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region. Table 5-1 lists information relative to PBOW monitoring well borings which encountered 
natural petroleum hydrocarbon vapors, rock core staining, or hydrogen sulfide vapors.  
 
5.1.3  AP2 Site-Specific Hydrogeology 
Overburden/shale groundwater at AP2 was encountered at depths ranging from 1.7 feet 
(SB03/PZ03) to 5 feet bgs (SB08/PZ07) in January 2009 (wet season) during soil boring 
drilling/piezometer installation. However, groundwater was only encountered in three of the 
eight soil borings. During monitoring well installation conducted in April 2009 (wet season), 
overburden/shale groundwater was encountered at depths of 2.1 feet (AP2-MW03) to 8 to 10 feet 
bgs (AP2-MW01). Table 5-2 shows water level elevations at piezometers and monitoring wells. 
As shown by the May 23, 2009 overburden/shale groundwater elevation contour map (Figure 5-
3), which includes water level measurements from both the temporary piezometers and 
permanent monitoring wells, groundwater flow is in a west direction toward Pipe Creek. Figure 
5-4 presents an overburden/shale groundwater potentiometric map of water level measurements 
taken November 12, 2009 (dry season) from the overburden/shale monitoring wells (the 
piezometers were abandoned in July 2009). The groundwater flow direction during November 
2009 is also in a west-northwest direction. Overburden/shale groundwater flow from both 
contour maps indicates that it mimics the surface topography.  
 
In addition, one stream level staff gauge was placed in Pipe Creek and survey elevations 
recorded at the top and base of the rod. Water level measurements of Pipe Creek surface water 
were conducted from the staff gauge. When elevations are plotted in correlation with 
groundwater level measurements from overburden/shale monitoring wells, Pipe Creek meets the 
definition of a water “gaining” stream during the wet season month of May (Figure 5-3) and the 
definition of a water “losing” stream during the dry season month of November (Figure 5-4). 
Figure 5-3 shows May groundwater elevations in the AP2 area adjacent to Pipe Creek are greater 
than the water level elevation of Pipe Creek indicating groundwater is flowing into the creek. 
Figure 5-4 shows November groundwater elevations near Pipe Creek are less than the water level 
elevation of Pipe Creek indicating the creek is losing water to the adjacent overburden/shale 
groundwater system.  
 
Three bedrock wells (AP2-BEDGW-001, AP2-BEDGW-002, and AP2-BEDGW-003) are 
present at AP2. Bedrock groundwater was encountered during April 2009 drilling of these wells 
in fractures at depths of 46.9 to 50.1 feet (AP2-BEDGW-003), 72.6 feet (AP2-BEDGW-001), 
and 73.2 feet (AP2-BEDGW-002). The screened interval of each of these wells is within the 
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Delaware Limestone bedrock. Groundwater level measurements collected from these three 
bedrock wells showed groundwater flow in a southwest direction, opposite of the expected 
northeast direction toward Lake Erie. To confirm or deny this flow direction made by just three 
bedrock monitoring wells, a regional bedrock groundwater flow map (Figure 5-5) was 
constructed from October 2009 PBOW groundwater level data collected by Stillwater Company, 
Inc. (company contracted by USACE for conducting quarterly groundwater level measurements). 
Unfortunately, the AP2 monitoring wells were not part of the contracted groundwater level 
measurements so they are not included in the bedrock groundwater flow determination of Figure 
5-5. Figure 5-5 shows the regional groundwater flow to be northeast toward Lake Erie. To clarify 
bedrock groundwater flow in the AP2 area, inclusion of the bedrock monitoring wells in the 
PBOW site-wide water level measurements is recommended. 
 
5.1.4  AP2 Site-Specific Hydraulic Connection Between Zones 
Vertical hydraulic gradients were calculated for paired wells AP2-MW02 and AP2-BEDGW-
002, located at AP2 near the center of the ash pit (Table 5-3). These wells are the only paired 
wells at the AP2 site. Overburden well AP2-MW02 is screened within overburden material and 
bedrock well AP2-BEDGW-002 is screened within the Delaware Limestone. Groundwater 
elevations in the overburden well are higher than those in the bedrock well. This difference 
suggests that there may be relatively limited connectivity between the overburden and bedrock 
water-bearing zones at AP2. In addition, any vertical groundwater migration that occurs will be 
downward from the overburden into the bedrock. The vertical gradient at this well pair was 
compared with the vertical gradient at other PBOW well pairs (Table 5-3). In comparison with 
other well pairs at PBOW, this well pair has a relatively small vertical gradient for downward 
groundwater movement from the overburden/shale water zone to the bedrock aquifer. 
 
5.2  Soil Analytical Results 
On April 15, 16, and 18, 2009, eight borings were drilled within the former ash pit. One soil 
boring, SB07, was drilled to a depth of 10 feet and soil samples collected. Seven other soil 
borings (SB01/PZ01 through SB06/PZ06 and SB08/PZ07) were drilled to a depth of 10 feet, soil 
samples collected, and drilling continued until probe refusal for piezometer installation.  
 
A total of 30 soil samples were collected from the eight borings at AP2. Ten surface soil samples 
(including one FD and one field split sample [FS]) from depths of 0 to 1 foot and 20 subsurface 
(including two FD and two FS samples) from depths of 3 to 5 and 8 to 10 feet were collected 
from soil boring SB07 and seven piezometer soil sample locations (SB01/PZ01 through 
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SB06/PZ06 and SB08/PZ07). Table 5-4 summarizes the soil concentrations above RBSCs and 
BSCs. Figure 5-6 shows soil sample locations along with corresponding analytical results above 
RBSCs and BSCs. 
  
5.2.1  2009 Surface Soil Samples 
No nitroaromatics were detected in the surface soil (0 to 1 foot) samples at AP2. Two PCBs, 
Aroclor 1016 and 1260, were detected in the soil. Aroclor 1016 was detected in SB02 at a 
concentration of 0.525 parts per million (ppm), above the RBSC of 0.39 ppm. Aroclor 1260 was 
detected in SB03 (0.0162 ppm), but the concentration was below the RBSC. A total of nine 
SVOCs were detected in the surface soil samples, but only benzo(a)pyrene in a sample from 
SB01 was above its RBSC value. It was found at a concentration of 0.0844 ppm, above the 
RBSC of 0.015 ppm.  
 
Seven inorganics were detected above RBSC limits in surface soil samples from AP2, while four 
samples were above BSC values. Arsenic, chromium, cobalt, and iron were detected above 
RBSCs in each of the soil samples. Concentrations of arsenic above the RBSC of 0.39 ppm 
ranged from a low of 5.50 ppm in the field split sample from boring SB07 to a high 
concentration of 26.8 ppm found in boring SB04. Results for chromium ranged from 6.13 ppm in 
boring SB08 to a high of 12.8 ppm from boring SB05, above the RBSC of 0.29 ppm. Cobalt 
concentrations above the RBSC of 2.3 ppm ranged from 3.90 ppm in boring SB08 to a high of 
14.6 ppm in boring SB02. Iron was also detected above the RBSC value of 5,500 ppm in all of 
the samples. Concentrations ranged from 14,300 ppm in SB01 to 109,000 ppm in boring SB04. 
Four borings exhibited four surface soil samples that were above aluminum RBSC limits (7,700 
ppm). Concentrations ranged from 8,070 ppm in SB03 to 9,310 ppm in boring SB02. 
Concentrations of beryllium were above the RBSC limit of 16 ppm in only two samples, SB04 
(16.3 ppm) and SB08 (16.9 ppm). Manganese was the last metal that was found above the RBSC 
value. It was detected above the value of 180 ppm in seven samples, with the highest result of 
546 ppm in SB02. Three inorganics (beryllium, lead, and mercury) exceeded BSC values. 
Beryllium exceeded the BSC value of 1 ppm in all surface soil samples except the field split 
sample, with concentrations ranging from 4.74 ppm (SB01) to a maximum of 16.9 ppm in SB08. 
Lead was found above the BSC value of 48.6 ppm in only one sample, AP0100 from boring 
SB01, and mercury exhibited results from two samples AP0100 (SB01) and 0.118 ppm (SB05) 
above the BSC value of 0.09 ppm. TOC was 11,400 ppm in the one sample that was analyzed for 
TOC (the surface sample at SB02). 
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5.2.2  2009 Subsurface Soil Samples 
No nitroaromatics or PCBs were detected in the subsurface (3 to 5 and 8 to 10 feet) soil samples 
at AP2. Phenanthrene was the only SVOC to be detected in subsurface soils, and it was below 
the RBSC in all seven 8 to 10 feet detections. No RBSC value is established for phenanthrene. 
Concentrations ranged from a low of 0.0403 ppm in boring SB06 to a high of 0.0855 ppm in 
boring SB01.  
 
Six inorganics were detected above RBSCs in subsurface soil samples, and three were above 
BSCs. Inorganics that exceeded RBSC values included aluminum, arsenic, chromium, cobalt, 
iron, and manganese, and inorganics above background included most beryllium, calcium, and 
magnesium detections. Aluminum exceeded the RBSC of 7,700 ppm in 14 of the samples, with 
concentrations ranging from 7,720 ppm in the 8 to 10 feet sample from SB03 to 15,100 ppm in 
the 8 to 10 feet sample from SB08. Arsenic, chromium, cobalt, and iron exceeded the respective 
RBSC in every 3 to 5 and 8 to 10 feet sample. Arsenic concentrations ranged from a low of 3.55 
ppm (8 to 10 feet; SB06) to a maximum of 15.7 ppm (3 to 5 feet; SB02), exceeding the RBSC of 
0.39 ppm. Chromium concentrations ranged from a low of 8.82 ppm (3 to 5 feet; SB07) to a 
maximum of 22.4 ppm (8 to 10 feet; SB08), exceeding the RBSC of 0.29 ppm. Cobalt 
concentrations ranged from a low of 6.67 ppm (3 to 5 feet; SB05) to a maximum of 15.60 ppm (8 
to 10 feet; SB08), exceeding the RBSC of 0.23 ppm, while iron concentrations ranged from a 
low of 13,300 ppm in the FS sample (3 to 5 feet; SB02) to a maximum of 55,100 ppm (8 to 10 
feet; SB07), exceeding the RBSC of 5,500 ppm. Manganese was the last metal detected that 
exceeded RBSC values. The RBSC for manganese (180 ppm) was exceeded in 16 samples, with 
an MDC of 726 ppm from the 3 to 5 feet sample in boring SB02. Most of the beryllium 
concentrations exceeded the BSC value of 1 ppm, with results ranging from 5.46 ppm (3 to 5 
feet; SB07) to 9.06 ppm (3 to 5 feet; SB02). Although not discussed because they are commonly 
occurring nutritionally essential elements, calcium had two detections and magnesium had seven 
detections that were above BSC values of 52,300 and 10,400 ppm, respectively.  
 
5.3 Surface Water Analytical Results 
On May 24 and 25, 2009, five surface water samples along with correlated QA/QC samples were 
collected from Pipe Creek. Surface water samples were analyzed for nitroaromatics, SVOCs, 
inorganics, PCBs, and water quality readings (ORP, pH, conductivity, turbidity, dissolved 
oxygen, and temperature) were recorded. In addition to the other parameters at one sample 
location, AP2-SW01, hardness was also analyzed. Surface water samples were not filtered. All 
samples were collected by submerging the appropriate sample bottle. Stream water flow was 
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gentle, in a northerly direction, and continuous. Sample bottles that contained preservative were 
submerged and nearly filled, but remaining bottle space was topped off with water from a non-
preserved bottle. Sample collection began at the farthest downstream location and continued in 
the upstream direction. Table 3-4 presents final surface water quality field measurements. Table 
5-5 presents detected constituents above RBSC values in surface water samples. Figure 5-7 
presents surface water sample locations along with corresponding analytical results above 
RBSCs. Appendix B presents surface water sample collection logs. 
 
No nitroaromatics or PCBs were detected in any surface water samples. The semivolatile bis(2-
ethylhexyl)phthalate, a common laboratory contaminant, was detected in the FD of sample AP2-
SW03 at a concentration of 2 parts per billion (ppb), far below the RBSC of 48 ppb. This was the 
only SVOC detected and it was not found in the regular sample or the field split sample also 
analyzed from this sample location. A total of nine inorganics, excluding essential human 
macronutrients (calcium, magnesium, potassium, and sodium) necessary for the human body 
livelihood, were detected in the five surface water samples. These essential human 
macronutrients are calcium, chloride, magnesium, phosphorous, potassium, and sodium, which 
are typically found in all sample media. Inorganic analytes detected included aluminum, barium, 
cobalt, iron, lead, manganese, nickel, vanadium, and zinc. None of the results were above the 
associated RBSC for that parameter, and in most cases, analytical results were one to two orders 
lower when compared to the appropriate RBSC value. Lead was the only analyte detected that 
was not a essential human macronutrients that does not have an established RBSC. Lead was 
detected in samples AP2-SW03 and AP2-SW04, with results in both samples at 2.9 ppb. 
Hardness was measured in surface water sample AP2-SW01 at a concentration of 286,000 ppb. 
 
5.4 Sediment Analytical Results 
Collocated with the surface water samples, five sediment samples and associated QA/QC 
samples were collected from Pipe Creek on May 24 and 25, 2009. Sediment samples were 
analyzed for nitroaromatics, SVOCs, inorganics, PCBs, and one sample, AP2-SD01, was also 
analyzed for TOC. Six inches (0.5 foot) of sediment were collected and placed in a new 
resealable plastic bag and homogenized. For each sample, if present, organics (leaves and roots) 
were removed prior to sample collection. Table 5-6 presents detected constituents in sediment 
samples above RBSC and BSC values. Figure 5-7 presents sediment sample locations along with 
corresponding analytical results above RBSCs and BSCs. Appendix B presents sediment sample 
collection logs.  
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One nitroaromatic, TNT, was detected in sediment sample AP2-SD03 at a concentration of 
0.0647 ppm, below the RBSC of 36 ppm. Fluoranthene was the only SVOC parameter detected. 
It was found in sample AP2-SD03 at a concentration of 0.0525 ppm, far below the RBSC of 
2,300 ppm. A total of 17 inorganics, excluding the 4 nutritionally essential inorganic elements, 
were detected in 5 sediment samples. Inorganic analytes detected included aluminum, arsenic, 
barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, 
selenium, silver, vanadium, and zinc. Most of the inorganics were found in each of the sediment 
samples collected. The only inorganics above RBSC values were arsenic and chromium. Arsenic 
was detected in each sample collected and was above the RBSC of 3.9 ppm. Concentrations 
ranged from a low of 3.9 ppm in sample AP2-SD05 to a high of 10.1 ppm in sample AP2-SD03. 
Chromium was found above the RBSC value of 2.9 ppm in each sample, with concentrations 
ranging from a low of 6.4 ppm in AP2-SD01 to 12.8 ppm in sample AP2-SD04. TOC was 
measured in sediment sample AP2-SD01 at a concentration of 0.57 ppm. 
 
5.5 Overburden/Shale Groundwater Results 
From January 31 through February 2, 2009, groundwater was collected from three of the seven 
piezometers installed at AP2- SB03/PZ03, SB04/PZ04, and SB08/PZ07. All samples were 
collected from temporary piezometers using the low-flow groundwater sampling methodology. 
Groundwater from other piezometers (SB01/PZ01, SB02/PZ02, SB05/PZ05, and SB06/PZ06) 
recharged at a flow rate less than 50 milliliters per minute, so no groundwater sample was 
collected. A total of five groundwater samples (including one FD and one FS sample) were 
collected from the three piezometers. Groundwater samples were analyzed for nitroaromatics, 
SVOCs, inorganics (filtered and unfiltered), hardness, and water quality parameters (alkalinity, 
chloride, cyanide, hardness, nitrate, sulfate, total dissolved solids, total suspended solids, 
turbidity, oxidation reduction potential, and ferrous iron). Table 3-4 provides final water quality 
readings of the groundwater immediately prior to sample collection. Table 5-7 summarizes the 
groundwater analytical concentrations above RBSCs and BSCs. Figure 5-8 shows groundwater 
sample locations along with corresponding analytical results above the RBSCs and BSCs. 
 
Overburden/shale groundwater was also sampled in permanently installed shallow monitoring 
wells AP2-MW01, AP2, MW02, and AP2-MW03. Groundwater was sampled near the end of 
May 2009 during the wet season and also sampled in November 2009 (dry season). Groundwater 
was collected during the month of May using a bladder pump and the low-flow sampling 
methodology. Due to dry conditions during the month of November, only nitroaromatics could 
be collected from wells AP2-MW01 and AP2-MW02. Groundwater from these two wells was 
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purged with a bladder pump one day and samples for nitroaromatics collected the following day 
by using a new, disposable Teflon bailer. Overburden/shale monitoring well AP2-MW03 was 
found dry during the month of November, so no groundwater sample was collected. 
Groundwater was analyzed for nitroaromatics, inorganics (filtered and unfiltered), VOCs, 
SVOCs, and water quality parameters (alkalinity, chloride, cyanide, hardness, nitrate/nitrite, 
sulfate, total dissolved solids, total suspended solids, turbidity, ferrous iron, and ORP). Table 3-4 
provides final water quality readings of the groundwater immediately prior to sample collection. 
Table 5-7 and Figure 5-8 show analytical results above the RBSCs and BSCs. (Note: Because 
monitoring wells AP2-MW01 and AP2-MW02 were analyzed only for nitroaromatics during the 
November 2009 sampling and no nitroaromatics were detected, and because the tables are 
presenting detections only, both wells are absent from the table). 
 
5.5.1  Piezometer Analytical Data 
All AP2 piezometer sampling took place in January and February of 2009 corresponding to wet 
season conditions. No nitroaromatics or SVOCs were detected above RBSCs or BSCs in the 
groundwater in AP2 piezometers. Two unfiltered inorganics were detected above RBSCs in the 
overburden/shale groundwater in the piezometers sampled. Cadmium was detected above the 
RBSC of 1.8 ppb in all samples and ranged from 3.91 ppb in groundwater from PZ07 to 4.28 ppb 
in piezometer PZ04. Iron was detected in groundwater above the RBSC of 2,600 ppb in one 
piezometer, PZ03, at a concentration of 5,060 ppb. This result also exceeded the BSC of 1,550 
ppb. Aluminum exceeded the groundwater BSC of 309 ppb in PZ03 at a concentration of 2,400 
ppb. Cadmium was the only metal that exhibited concentrations above the RBSC in the filtered 
samples. Cadmium concentrations were detected in each temporary piezometer and ranged from 
3.90 ppb in PZ07 to 4.36 ppb in PZ03. No inorganic BSC values were exceeded in the filtered 
samples.  
 
5.5.2  Overburden/Shale Monitoring Well Analytical Data 
 
May 2009 (Wet Season). Similar to groundwater in temporary piezometers, no nitroaromatics 
or SVOCs were detected in the groundwater in AP2 overburden/shale monitoring wells. Three 
inorganics were detected above RBSCs in the unfiltered groundwater. Cobalt was detected above 
the RBSC of 1.1 ppb in the regular and FD sample from AP2-MW02 at concentrations of 7.9 and 
8.3 ppb, respectively. Manganese was detected above the RBSC of 88 ppb in four samples, three 
from AP2-MW02 and one from AP2-MW03. The highest concentration in groundwater from 
AP2-MW02 was 229 ppb (regular and FD sample) to a low concentration of 173 ppb in 
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AP2-MW03. Nickel was detected in well AP2-MW02 at a concentration of 74.2 ppb in both the 
regular and FD sample, above the RBSC of 73 ppb. This result also exceeded the BSC for nickel 
of 8.6 ppb. In addition, although the concentration of nickel in the FS sample did not exceed the 
RBSC, the result of 68.9 ppb was above the BSC value. These same three elements also 
exceeded the RBSC and BSC values in the filtered samples. Cobalt was above the RBSC, with 
concentrations of 8.9 and 8.7 ppb in the regular and FD sample. Manganese was also above the 
RBSC in the three samples from AP2-MW02, with concentrations of 220 ppb (regular), 214 ppb 
(FD), and 218 ppb (FS). The manganese result above the RBSC of 88 ppb for well AP2-MW03 
was 171 ppb. Nickel exceeded the RBSC in the regular sample, and the BSC value was also 
exceeded by all three AP2-MW02 concentrations.  
 
November 2009 (Dry Season). As mentioned in Section 5.5, due to dry conditions during 
the month of November, wells AP2-MW01 and AP2-MW02 yielded only enough water for 
nitroaromatics analysis. Well AP2-MW03 was dry and could not be sampled. No nitroaromatics 
were detected in the groundwater from either AP2-MW01 or AP2-MW02. Because no 
nitroaromatics were present in either of these two wells, corresponding data for the month of 
November are absent in Table 5-8 (table shows detections only). 
 
5.6 Bedrock Groundwater Results 
In conjunction with the groundwater sampling of the overburden/shale monitoring wells, 
groundwater in the bedrock monitoring wells (AP2-BEDGW-001, AP2-BEDGW-002, and AP2-
BEDGW-003) was also sampled. Monitoring well screens from all three of the bedrock 
monitoring wells are located within the Delaware Limestone bedrock unit. Like the 
overburden/shale wells, groundwater was sampled near the end of May 2009 during the wet 
season and also sampled in November 2009 during the PBOW dry season. During the months of 
May and November, insufficient groundwater was found in monitoring well AP2-BEDGW-001, 
so a groundwater sample could not be collected. Groundwater from the other bedrock wells 
(AP2-BEDGW-002 and AP2-BEDGW-003) was collected during both sampling events by low-
flow sampling methodology using a bladder pump. During the month of May, in addition to the 
regular samples collected from both wells, an FD and an FS sample were collected from the 
groundwater of AP2-BEDGW-003. Then during the month of November, in addition to the 
regular samples, an FD and an FS sample were collected from well AP2-BEDGW-002. 
Groundwater was analyzed for nitroaromatics, inorganics (filtered and unfiltered), VOCs, 
SVOCs, and water quality parameters (alkalinity, chloride, cyanide, hardness, nitrate/nitrite, 
sulfate, total dissolved solids, total suspended solids, turbidity, ferrous iron, and ORP). Table 3-4 
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provides final water quality readings of the groundwater immediately prior to sample collection. 
Table 5-9 and Figure 5-9 show analytical results above the RBSCs and/or BSCs.  
 
5.6.1  May 2009 (Wet Season) 
No nitroaromatics were detected in the groundwater from bedrock monitoring wells during the 
PBOW wet season month of May. Volatile organics above RBSCs included three compounds; 
benzene, ethylbenzene, and total xylenes. Results from these analytes and toluene also exceeded 
BSC values. Benzene was above the RBSC of 0.41 ppb and BSC of 2.4 ppb in both wells 
sampled. Concentrations range from 8.5 ppb in AP2-BEDGW-002 to 100 ppb in the FS sample 
in well AP2-BEDGW-003. Ethylbenzene was found at a concentration of 9.6 ppb in well AP2-
BEDGE-002, above the 1.5 ppb RBSC and 0.87 ppb BSC value, while the FS sample of AP2-
BEDGW-003 was 21 ppb. Groundwater from well AP2-BEDGW-002 showed a total xylene 
concentration of 63.2 ppb, above the RBSC of 20 ppb and BSC value of 5.5 ppb, while well 
AP2-BEDGW-003 showed a concentration nearly twice that amount in the FS sample, with a 
result of 260 ppb. SVOC naphthalene was found above the RBSC of 0.14 ppb in both wells, with 
results of 2 ppb in AP2-BEDGW-002 and 2.9 ppb in the regular sample in well AP2-BEDGW-
003. No inorganics that are not nutritionally essential elements were detected above RBSC or 
BSC values in either the filtered or unfiltered samples. Calcium was the only inorganic that was 
detected above screening limits, and it exceeded its BSC value in both wells. Cyanide was 
detected above the RBSC in groundwater from bedrock well AP2-BEDGW-003 in the FS 
sample. It was found at a concentration of 710 ppb above the RBSC of 73 ppb. Cyanide was not 
detected in either of the other two associated samples (regular and FD sample) from the well.  
 
5.6.2  November 2009 (Dry Season) 
Like the wet season month of May, no nitroaromatics were detected in the bedrock groundwater 
at AP2. Volatile organics above RBSCs included benzene, chloroform, chloromethane, 
ethylbenzene, methylene chloride, and total xylenes. Benzene was above the RBSC of 0.41 ppb 
and BSC of 2.4 ppb in both wells sampled. Concentrations ranged from 4.1 ppb in AP2-
BEDGW-002 (FS sample) to 336 ppb in well AP2-BEDGW-003. Ethylbenzene ranged from 5 
ppb in well AP2-BEDGW-002 in the FS sample to 57.1 ppb in AP2-BEDGW-003. Groundwater 
from well AP2-BEDGW-002 showed total xylene concentrations ranging from 29 ppb in the FS 
sample from AP2-BEDGE-002 to 630 ppb in well AP2-BEDGW-003. Chloroform exceeded the 
RBSC value of 0.19 ppb, with concentrations of 4 ppb in well AP2-BEDGW-002 and a 
maximum concentration of 14.6 ppb in well AP2-BEDGW-003. Toluene exceeded the BSC 
value in all samples, with concentrations ranging from 2.3 ppb in the FS sample from well AP2-
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BEDGW-003 to a maximum of 147 ppb in well AP2-BEDGW-003. Naphthalene exceeded the 
RBSC in groundwater results from both wells, with a maximum concentration of 1.9 ppm in well 
AP2-BEDGW-002 and a result of 7.4 ppb in AP2-BEDGW-003. Selenium was detected in both 
the unfiltered (21.3 ppb) and filtered (74.9 ppb) groundwater samples from well AP2-BEDGW-
002, above the RBSC of 18 ppb, and was also detected in the filtered sample from well AP2-
BEDGW-003 at a concentration of 22.4 ppb. Once again, nutritionally essential element calcium 
was detected above BSC values in both the filtered and unfiltered samples in well AP2-
BEDGW-002. Cyanide was detected above the RBSC in groundwater from bedrock well 
AP2-BEDGW-002 in the FS sample. It was found at a concentration of 510 ppb, above the 
RBSC of 73 ppb. Cyanide was not detected in either of the other two associated samples (regular 
and FD sample) from the well.



 Powerhouse 2 Ash Pits 
 Site Characterization Report 
 Section:  6.0  Conclusions 
 Revision No.:  1 
 Date: September 2010 

 

 

KN10\PBOW\PH2\AP2\SCR\F\F-AP2_SCR.docx\9/16/2010 (3:15 PM) 6-1 

6.0  Conclusions  
 
This chapter presents conclusions of RI activities conducted at AP2. Activities were conducted 
from January to November 2009 and included soil borehole drilling, temporary piezometer 
installation, soil sample collection, overburden/shale groundwater sampling from temporary 
piezometers, permanent overburden/shale and Delaware Limestone bedrock monitoring well 
installation, two rounds of groundwater sampling from monitoring wells (one in the PBOW 
derived wet season and one in the dry season), surface water and sediment sampling, and IDW 
management and disposal. Analytical results obtained from all samples were screened against 
RBSC and BSC values. RBSC values do not infer a regulatory limit or mandated cleanup level, 
nor does an exceedance necessarily represent an unacceptable human health risk. They are used 
in this report only as points of reference. BSC values were derived from PBOW background 
samples and were also used as points of reference. 
 
6.1  Surface Water Sample Summary 
A total of seven surface water samples (FD and FS samples included in total) were collected 
from five locations in Pipe Creek. Surface water samples were analyzed for nitroaromatics, 
SVOCs, inorganics, PCBs, and water quality readings (ORP, pH, conductivity, turbidity, 
dissolved oxygen, and temperature). In addition, at sample location AP2-SW01, hardness was 
also analyzed. The major findings are summarized as follows: 
 

• No nitroaromatics or PCBs were detected in any of the surface water samples from 
Pipe Creek. 

 
• No SVOCs or inorganics were detected above RBSC or BSC values. 
 
• Hardness was detected at a concentration of 286,000 ppb in Pipe Creek surface water. 

 
6.2  Sediment Sample Summary 
A total of seven sediment samples (FD and FS samples included in total) were collocated with 
the surface water sample locations in Pipe Creek. Sediment samples were analyzed for 
nitroaromatics, SVOCs, inorganics, and PCBs, and one sample, AP2-SD01, was also analyzed 
for TOC. Six inches (0.5 foot) of sediment were collected and placed in a new resealable bag and 
homogenized. The major findings are summarized as follows: 
 

• No nitroaromatics or SVOCs were detected above RBSC values in the sediment 
samples from Pipe Creek.  
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• No PCBs were detected in any of the sediment samples. 

 
• Only arsenic and chromium were detected above the RBSCs in each sample. 

 
• TOC was found to be 0.57 ppm. 

 
6.3  Soil Sample Summary 
A total 30 soil samples were collected at AP2; 10 surface soil samples from depths of 0 to 1 foot 
and 20 subsurface soil samples from depths of 3 to 5 and 8 to 10 feet. Soil samples from depths 
of 0 to 1 and 3 to 5 feet were analyzed for nitroaromatics, inorganics, PCBs, and SVOCs and one 
0 to 1 foot sample was analyzed for TOC. Soil from the 8 to 10 feet depth was analyzed for 
nitroaromatics, inorganics, and SVOCs. The major findings are summarized as follows: 
 

• No nitroaromatics were detected in surface or subsurface soil samples at AP2.  
 

• The PCB Aroclor 1016 was detected above the RBSC in one surface soil sample.  
 

• Benzo(a)pyrene was detected in the surface soil in boring AP2-SB01 at a 
concentration of 0.0844 ppm, above the RBSC of 0.015 ppm.  

 
• Metals found in the surface soil (0 to 1 foot) above the RBSC and BSC included 

aluminum, arsenic, beryllium, chromium, cobalt, iron, lead, manganese, and mercury. 
 

• Metals found in the subsurface soil (3 to 5 and 8 to 10 feet) above the RBSC and BSC 
included aluminum, arsenic, beryllium, chromium, cobalt, iron, and manganese. In 
addition, the nutritionally essential calcium and magnesium were detected above BSC 
levels (as nutritionally essential elements they lack RBSC values).  

 
6.4  Piezometer Overburden/Shale Groundwater Sample Summary 
A total of five groundwater samples were collected from three temporary piezometers (FD and 
FS samples included in total) in January and February 2009 and analyzed for nitroaromatics, 
SVOCs, inorganics (filtered and unfiltered), hardness, and water quality parameters (alkalinity, 
chloride, cyanide, hardness, nitrate, sulfate, total dissolved solids, total suspended solids, 
turbidity, ORP, and ferrous iron). The major findings are summarized as follows: 

 
• No nitroaromatics were detected in piezometer overburden/shale groundwater 

samples at AP2.  
 
• No SVOCs were detected above RBSC or BSC values in piezometer 

overburden/shale groundwater samples at AP2. 
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• Inorganics detected above the RBSC and BSC in the unfiltered samples included 

aluminum, cadmium, and iron.  
 

• Inorganics detected above the RBSC in the filtered samples included only 
cadmium (BSC value not established). 

 
6.5  Monitoring Well Overburden/Shale Groundwater Sample Summary 
Five groundwater samples (FD and FS samples included in total) were collected during the wet 
season month of May 2009 and two groundwater samples were collected during the dry season 
month of November 2009. Groundwater was analyzed for nitroaromatics, inorganics (filtered 
and unfiltered), VOCs, SVOCs, and water quality parameters (alkalinity, chloride, cyanide, 
hardness, nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, ORP, and 
ferrous iron). The two groundwater samples collected from overburden/shale monitoring wells 
during the dry season (November 2009) were analyzed only for nitroaromatics. The major 
findings are summarized as follows: 
 

• No nitroaromatics were detected in monitoring well overburden/shale groundwater 
samples at AP2 during either the wet (May) or dry (November) season at AP2.  

 
• No VOCs or SVOCs were detected in monitoring well overburden/shale groundwater 

samples collected during the wet month of May. 
 

• Inorganics detected above the RBSC and BSC in the unfiltered samples included 
cobalt, manganese, and nickel.  

 
• Inorganics detected above the RBSC and BSC in the filtered samples included cobalt, 

manganese, and nickel. 
 
6.6  Bedrock Groundwater Sample Summary 
Five groundwater samples (FD and FS samples included in total) were collected during the wet 
season of May 2009 and five groundwater samples were collected during the dry season month 
of November 2009. Groundwater samples were collected from wells AP2-BEDGW-002 and 
AP2-BEDGW-003. No samples were able to be collected from bedrock well AP2-BEDGW-001 
during either sampling event due to the well being dry. Groundwater was analyzed for 
nitroaromatics, inorganics (filtered and unfiltered), VOCs, SVOCs, and water quality parameters 
(alkalinity, chloride, cyanide, hardness, nitrate/nitrite, sulfate, total dissolved solids, total 
suspended solids, turbidity, ferrous iron, and ORP). The major findings are summarized as 
follows: 
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• No nitroaromatics were detected in bedrock groundwater samples at AP2.  

 
• VOCs detected above RBSCs and/or BSCs during the months of May and November 

included petroleum related hydrocarbon compounds benzene, chloroform, 
chloromethane, ethylbenzene, methylene chloride, toluene, and total xylenes. 

 
• Naphthalene was the only SVOC detected above the RBSC and that occurred  during 

both the wet and dry seasons. 
 
• Calcium was the only metal found at concentrations exceeding BSC values (as an 

essential nutrient calcium has no RBSC). Calcium exceeded its BSC in both filtered 
and unfiltered May and November samples. 

 
• Selenium was the only metal found in the unfiltered samples above RBSC values, 

selenium lacks a BSC value. It exceeded its RBSC of 18 ppb in one of the November 
samples where it was detected at a concentration of 21.3 ppb,  

 
• Selenium was the only metal found in the filtered samples above RBSC values. It 

exceeded its RBSC of 18 ppb in two November samples, one from AP2-BEDGW-
002 (74.9 ppb) and one from AP2-BEDGW-003 (22.4 ppb).  

 
• Total cyanide was detected in well AP2-BEDGW-002 (FS sample) during the dry 

season at a concentration of 510 ppb. Total cyanide was also detected above the 
RBSC in the FS sample from bedrock well AP2-BEDGW-003 during the wet season 
at a concentration of 710 ppb. Cyanide lacks a BSC value. 

 
• Due to the presence of chloroform in the bedrock groundwater detected in both 

bedrock monitoring wells along with the detection of breakdown daughter products, 
chloromethane and methylene chloride, an anaerobic environment is indicated. 
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7.0  Recommendations 
 
Based upon conclusions from soil, groundwater, sediment, and surface water, analytical results 
in this investigation, the following actions are recommended: 

 
• During a preliminary AP2 site visit a brick-lined, 12-foot-deep, 2-foot-diameter, 

hand-dug well was found with 10 feet of water in it and strong hydrogen sulfide odors 
emanating from it. The well is believed to predate AP2. Due to potential health and 
safety issues, the hand-dug well should be backfilled, although backfill of a 
preexisting condition is not responsibility of the USACE. 

 
• Given the limited water level data from the new wells, additional water level readings 

should be made to improve the understanding of groundwater flow directions for the 
overburden/shale and bedrock water zones in the AP2 area. This can be accomplished 
by including the AP2 wells in the site-wide groundwater level measurement activities. 

 
• Given there were no detections of potential contaminants above screening criteria in 

the surface water samples, no further action, evaluation, or risk assessment is 
recommended for the surface water in the AP2 area.  

 
• Given the detections of contaminants above screening criteria in the soil, sediment, 

overburden/shale groundwater, and bedrock groundwater samples from the AP2 area 
a baseline human health risk assessment (BHHRA) and a screening-level ecological 
risk assessment (SLERA) should be conducted for these media using the SI and the 
RI data. 

 
Activities In Progress: 
 

• BHHRA and SLERA (draft reports anticipated to be complete in 2010). 
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Sample Location: 
Sample Number: 

Sample Depth (feet): 
SampleDate: 

Parameter I R B C ~  

PH2SO-06 
4110 

0 - 0.5 
9/28/96 

Result 

Volatile Organic Compounds (yglkg) 

PH2SO-01 
4120 
2 - 3 

9/28/96 

Result 

4010 
0 - 0.5 
9/28/96 

Result 

Acetone 
Brornornethane 
Methylene chloride 
Toluene 
Xylene (total) 

4020 
2 - 3 

9/28/96 

Result 

PH2SO-02 

18J  
I 

7.80E+05 
1.10E+04 
8.50E+04 
1.60E+06 
1.60E+07 

4030 
0 - 0.5 
9/28/96 

Result 

Semivoiatile Organic Compounds (pglkg) 

4040 
2 - 3 

9/28/96 

Result 

PH2SO-03 
4050 

0 - 0.5 
9/28/96 

Result 

11 
6.5 

Anthracene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
di-n-butyl phthalate 
Fluoranthene 
indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

4060 
2 - 3 

9/28/96 

Result 

PH2SO-04 

120 

70 J 

59 J 

4070 
0 - 0.5 
9/28/96 

Result 

PH2SO-05 

120 J 42J 

76 J 
99 J 

98 J 

180 J 

63 J 
150 J 

6.30E+06 
4.70E+05' 

880 
88 

880 
2 . 3 0 ~ + 5 ~  
8.80E+03 
4.60E+04 
8.80E+04 
7.80E+05 
3.10E+05 

880 
2.30E+6" 
2.30E+05 

PesticideslPCBs (yglkg) 

4080 
2 - 3 

9/28/96 

Result 

4090 
0 - 0.5 
9/28/96 

Result 

52J  

58 J~ 
110 J 
130 J 
970 J 
160 J 
130 J 
230 J 

160 J 

300 J 
120 J 
100 J 
250 J 

4,4' - DDE 
4,4' - DDT 
Methoxychlor 

4100 
2 - 3 

9/28/96 

Result 

1,900 
1,900 

39,000 

Cyanide (yglkg) 

6.1 

7.4 
6.3 

Cyanide, total 1.60~+05' I 

6.5 

3.4 
3.6 2.6 
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aRisk-based concentration for residential soil taken from EPA, 1997, Risk-Based Concentration Table, 14 March, EPA Region Ill, 
Philadelphia, PA, on-line, unless otherwise noted; adjusted to reflect a cancer risk of 1E-6 and noncancer hazard index of 0.1 to provide 
additional protection for exposure to multiple chemicals or media. 

b~ qualifier. Analyte present. Reported value may not be accurate or precise. 
'Based on the noncancer effects of acenaphthene, a structurally similar member of the same chemical class. 
d ~ a s e d  on the noncancer effects of pyrene, a structurally similar member of the same chemical class. 
eBased on the noncancer effects of anthracene, a structurally similar member of the same chemical class. 
'~ased on the value for free cyanide. 

Note I: 
Note 2: Blank cells indicate that compound was analvzed for but was not detected. 

Sample Location: PH2SO-07 

pg/kg - Micrograms per kilogram. 

Sample Number: 4130 
SampleDepth(feet): 0 - 0 5  

SampleDate: 9/28/96 

Parameter 1 RBCa 1 Result 

4140 
2 - 3  

9/28/96 

Result 

PH2SO-08 

Volatile Organic Compounds (pglkg) 

4150 
0 - 0 5  
9/28/96 

Acetone 
Bromomethane 
Methylene chlor~de 
Toluene 
Xylene (total) 

4160 
2 - 3  

9/28/96 

PH2SO-09 

Result , Result 

4170 
0 - 0 5  
9/29/96 

Result 

7 80E+05 
1 10E+04 
8 50E+04 
1 60E+06 
1 60E+07 

4180 
2 - 3  

9/29/96 

Result 

PH2SO-10 

1 1 J  

Semivolatile Organic Compounds (pglkg) 

4190 
0-0.5 
9/29/96 

Result 

Anthracene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,~)perylene 
Benzo(k)fluoranthene 
bls(2-Ethylhexyl)phthalate 

Chrysene 
dl-n-butyl phthalate 
Fluoranthene 
1ndeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

4200 
2 - 3  

9/29/96 

Resulst 

PH2SO-11 
4210 

0 - 0 5  
9/29/96 

Result 

PH2SO-12 

6 30E+06 
4.70E+05' 

880 
88 
880 

2 3 0 ~ + 5 ~  
8 80E+03 
4 60E+04 
8 80E+04 
7 80E+05 
3 10E+05 

880 
2 30E+6e 
2 30E+05 

4220 
2 - 3  

9/29/96 

Result 

4230 
0-0.5 
9/29/96 

Result 

PesticidesIPCBs (pglkg) 

4240 
2 - 3  

9/29/96 

Result 

-. 

4,4' - DDE 
4,4' - DDT 
Methoxychlor 

79 J 

52 J 

1,900 7 1 
1,900 7 1 

39,000 

Cyanide (pglkg) 

---- 

2 4 
3 5 

Cyan~de, total 

95 J 

5 8 
5 7 

1 60~+05' I 930 1 

170 J 
83J 

67J 

3 9 
4 1 

71 0 

3 4 
3 3 

890 1 

66 J 

66 J 
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"Risk-based concentration for residential soil taken from EPA, 1997, Risk-Based Concentration Table, 14 March, EPA Region Ill, 
Philadelphia, PA, on-line, unless otherwise noted; adjusted to reflect a cancer risk of 1 E-6 and noncancer hazard index of 0.1 to provide 
additional protection for exposure to multiple chemicals or media. 

b~ased on the value for chromium (VI). 
"Highest level in soil to which children may be regularly exposed for which exposure reduction is not recommended (EPA, 1994, 

"Guidance on Residential Lead-Based Paint, Lead-Contaminated Dust, and Lead-Contaminated Soil," Memorandum from Lynn R. Golc 
Assistant Administrator, to EPA Regional Directors, dated July 14). 

d~~~ for thallium sulfate multiplied by 0.81 to adjust for differences in molecular weight. 
'J qualifier. Analyte present. Reported value may not be accurate or precise. 
Arsenic is identified as a carcinogenic. 

Note 1:  on on cent ration exceeds RBC. 
Note 2: Blank cells indicate that compound was analyzed for but was not detected. 
mg/kg - Milligrams per kilogram. 

Sample Location: PH2SO-08 
Sample Number: 4150 

Sample Depth (feet): 0-0.5 
Sample Date: 9/28/96 

Parameter 1 RBCa I R e s u k  

PH2SO-09 PH2SO-10 

Metals (mglkg) 

4160 
2 - 3 

9/28/96 

Result 

4170 
0-0.5 

9/29/96 

R e s u l t  

4190 
0-0.5 

9/29/96 

Result 

Aluminum 
Arsenic 

4180 
2 - 3 

9/29/96 

Result 

4200 
2 - 3 

9/29/96 

Result 

PH2SO-11 
4210 
0-0.5 

9/29/96 

Result 

PH2SO-12 

7,800 I 1$500 
0.43 1 ti.3 

4220 
2 - 3 

9/29/96 

Result 

4230 
0 - 0.5 
9/29/96 

Result 

6950 1 43800 1 7100 1 40500 1 5650 f <, ~ w ~ w ~ ~ ~ ~ A  9880 ci{ <\4?8002"':] 5370 
1 5.f 1 9.3 1 \5 1 $6.2 1 \4.k::.-I u+$3.61'$*x :5,8>2;1.:3+&.2 F,\7.c#3*?/ 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

4240 
3- 4 

9/29/96 

Result 

160 
39 
39 

0.51 
55 

2,300 

26.2 

22.3 
81 .I 

22.9 

1.5 
15.6 
53.6 

33.6 
1.3 

23.7 
103 

21 .I 

14.2 
50.3 

23.6 
2.4 

A 5 
18.9 
85.4 

16.2 

. 2 
10.4 
42.2 

23.7 
1.9 

35.2 
0.81 

21.4 
2.6 

-\-Ae3.9,).. 1 -2.4 

13.8 

21.5 
79 

8.wxf ':;d.4'.s 
18.4 
77.2 

9.3 
51.6 

10.7 
37.2 



Table 3-1 

Summary of Direct-Push Soil and Temporary Piezometer Groundwater 
Samples Collected 

Powerhouse 2 Ash Pits Site Characterization Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

SDG - Sample delivery group. 
GW - Groundwater. 
FD - Field duplicate. 
FS - Field split. 
REG - Regular. 
SS - Surface soil. 
DS - Deep soil (subsurface). 

Sample 
Type 
GW 
GW 
GW 
GW 
GW 
SS 
DS 
DS 
SS 
DS 
DS 
DS 
DS 
SS 
DS 
DS 
SS 
DS 
DS 
SS 
DS 
DS 
SS 
DS 
DS 
SS 
SS 
SS 
DS 
DS 
SS 
DS 
DS 
DS 
DS , 

Sample 
Location 

ASH PIT 2-PZ01 
ASH PIT 2-PZ01 
ASH PIT 2-PZ01 
ASH PIT 2-PZ03 
ASH PIT 2-PZ04 
ASH PIT 2-SB01 
ASH PIT 2-SB01 
ASH PIT 2-SB01 
ASH PIT 2-SB02 
ASH PIT 2-SB02 
ASH PIT 2-SB02 
ASH PIT 2-SB02 
ASH PIT 2-SB02 
ASH PIT 2-SB03 
ASH PIT 2-SB03 
ASH PIT 2-SB03 
ASH PIT 2-SB04 
ASH PIT 2-SB04 
ASH PIT 2-SB04 
ASH PIT 2-SB05 
ASH PIT 2-SB05 
ASH PIT 2-SB05 
ASH PIT 2-SB06 
ASH PIT 2-SB06 
ASH PIT 2-SB06 
ASH PIT 2-SB07 
ASH PIT 2-SB07 
ASH PIT 2-SB07 
ASH PIT 2-SB07 
ASH PIT 2-SB07 
ASH PIT 2-SB08 
ASH PIT 2-SB08 
ASH PIT 2-SB08 
ASH PIT 2-SB08 
ASH PIT 2-SB08 , 

Sample 
Number 
AP3015 
AP3016 
AP3022 
AP30 1 8 
AP3019 
APOI 00 
APOl 01 
AP0102 
AP0103 
AP0104 
AP0105 
AP0106 
AP0107 
AP0108 
AP0109 
APOI 10 
APOl I 1 
AP0112 
AP0113 
AP0114 
AP0115 
AP0116 
AP0117 
AP0118 
AP0119 
AP0120 
AP0121 
AP0122 
AP0123 
AP0124 
AP0125 
AP0126 
AP0127 
AP0128 
AP0129 

Sample 
Date 

0210212009 
02/02/2009 
0210212009 
01 /3112009 
02101 12009 
0111 512009 
0111 512009 
0 111 512009 
01 11 612009 
0 1 11 612009 
0111 612009 
0 1 11 612009 
0111 612009 
0 1 11 812009 
0111 812009 
0 1 11 812009 
0111 812009 
0 111 812009 
0111 912009 
01 11 612009 
01 11 612009 
0 1 11 612209 
0111 512009 
01 11 512009 
0111 512009 
0 111 612009 
01 I1 612009 
0 1 11 612009 
01 I1 612009 
01 I1 612009 
01 I1 612009 
0111 612009 
0 111 612009 
0111 612009 
0 111 612009 

Sample 
Purpose 

FD 
FS 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
FD 
FS 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
FD 
FS 

REG 
REG 
REG 
REG 
REG 
FD 
FS 

SDG 
Number 
0902003 

A9B030206 
0902003 
0902003 
0902003 
0901 026 
0901 026 
0901 026 
0901 026 
0901 026 
0901 026 

A9A170114 
0901 026 
0901 027 
0901 027 
0901 027 
090 1 027 
0901027 
0901 027 
0901 026 
0901026 
0901 026 
0901 026 
0901 026 
0901026 
0901 026 
0901 026 

A9A170114 
0901 026 
090 1 026 
0901 026 
0901026 
0901 026 
0901 026 

A9A170114 



Table 3-2 

Monitoring Well Construction Details 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Coordinates scaled to the Ohio State Plane coordinate system, North Zone, NAD 1983. Vertical datum is NAVD 1929. 

bgs - Below ground surface. 
msl - Mean sea level. 

Well ID 

Well 

Depth 

(feet bgs) 

Coordinates (Ohio Plane) 

Monitoring Wells Screened in Delaware Limestone 

Casing 

TY pe 

Northings 

(Y) 

Monitoring Wells Screened in Overburden 

Date 

Installed 

Eastings 

(XI 

AP2-MWOI 

AP2-MW02 

AP2-MW03 

19.35 
- 

15.35 

10.08 

AP2-BEDGW-001 

AP2-BEDGW-002 

AP2-BEDGW-003 

Installed 

By 

Casing 

Diameter 

(inches) 

622795.83 

622887.85 

6231 17.29 

622866.250 
- -  

622892.790 

622973.780 

4/15/2009 
- 

4/15/2009 

4/14/2009 

191 1202.97 

191 1361.47 

191 161 9.32 

191 1550.020 
- 

191 1351 .I60 

191 11 57.350 

4/18/2009 

4/17/2009 

4/15/2009 

85.85 

85.35 

60.35 

Borehole 

Diameter 

(inches) 

Shaw 
- 

Shaw 

Shaw 

Geologic 

Unit 

Screened 

Screen 

Interval 

(feet bgs) 

Shaw 

Shaw 

Shaw 

PVC (40) 
- - 

PVC (40) 

PVC (40) 

Steel to 20.401, 
PVC (40) to 85.85' 

Steel to 21 .I ', 
PVC (40) to 85.35' 

Steel to 24.45', 
PVC (40) to 60.35' 

Top of 

Filter Pack 

(feet bgs) 

-- 
2 

2 

2 

TOC 
Elevation 

(feet msl) 

Ground 

Elevation 

(feet msl) 

2 

2 

2 

Well Bottom 

Elevation 

(feet msl) 

8 
-- 

8 

8 

12" to 14.5', 
8" to 20.5', 
6" to 87.0' 

12" to 1 5.01, 
8" to 21 . I t ,  
6" to 86.1' 

1 2  to 19.5', 
8" to 24.5', 
6" to 61.0' 

9.0-1 9.0 

5.0-1 5.0 

4.9-9.9 

Overburden 

Overburden 

Overburden 

70.5-85.5 

70.0-85.0 

45.0-60.0 

7.0 

4.0 

4.5 

640.94 

635.53 

632.1 6 

Delaware LM 

Delaware LM 

Delaware LM 

630.40 

632.40 

638.40 

638.20 

632.50 

629.50 

66.0 

66.0 

41.0 

544.55 

547.05 

578.05 

61 8.85 

617.15 

61 9.42 

633.46 

635.58 

640.83 



Table 3-3 

Summary of Monitoring Well Groundwater Samples Collected 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works,Sandusky, Ohio 

GW - Groundwater. 
REG - Regular. 
FD - Field duplicate. 
FS - Field split. 

Sample 
Type 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 

Sample 
Date 

05/24/2009 
05/23/2009 
05/23/2009 
05/23/2009 
05/23/2009 
05/25/2009 
05/25/2009 
05/26/2009 
05/24/2009 
1 111 712009 
1 111 612009 
1 111 712009 
11/17/2009 
1 111 312009 
1 1 /04/2009 

Sample 
Location 

AP2-BEDGW-002 
AP2-BEDGW-003 
AP2-BEDGW-003 
AP2-BEDGW-003 

AP2-MWOI 
AP2-MW02 
AP2-MW02 
AP2-M W 02 
AP2-MW03 

AP2-BEDGW-002 
AP2-BEDGW-003 
AP2-BEDGW-002 
AP2-BEDG W-002 

AP2-MW 02 
AP2-MWOI 

Sample 
Purpose 

REG 
REG 
FD 
FS 

REG 
REG 
FD 
FS 

REG 
REG 
REG 
FD 
FS 

REG 
REG 

Sample 
Number 
AP3063 
AP3064 
AP3065 
AP3066 
AP3057 
AP3058 
AP3059 
AP3060 
AP3061 
AP3079 
AP3080 
AP3081 
AP3082 
AP3076 
AP3070 

Lot 
Number 
F65480 
F65480 
F65480 

A9E270266 
F65480 
F65480 
F65480 

A9E270266 
F65480 
F69607 
F69607 
F69607 

A9K190539 
F69502 
F69338 



Table 3-4 

Final Field Measurements of Temporary Piezometer and 
Monitoring Well Groundwater and Surface Water 

Powerhouse 2 Ash Pits Site Characterization Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

I ~ A P ~ - P Z O ~  I 01-Feb-09 I Yes 1 1.10 1 0.0 I 23.7 1 6.55 1 0.958 

Identification 

AP2-PZ07 I 02-Feb-09 I Yes 1 0.50 1 0.0 1 20.4 1 6.53 1 0.778 
OverburdenIShale Monitoring Well 
AP2-MWO 1 I 23-Mav-09 I Yes 1 10.27 1 0.0 I -1 41.3 1 6.35 1 0.895 

I ~ A P ~ - M W O ~  I 25-Mav-09 I Yes 1 1.92 1 0.0 I 623.8 1 5.72 1 0.856 

Temporary Piezometer 
AP2-PZ03 I 31-Jan-09 I Yes 1 2.02 1 0.0 I 14.4 1 6.77 1 1.251 

Date 

AP2-MW 03 ' 24 -~a i -09  ' Yes ' 5.60 0.0 -394.8 6.29 1.368 
AP2-MWOI 13-NOV-09 NO 1.32 NM -8.3 6.99 0.980 

Temperature Low-Flow 
Sampled Purged 

Notes: 
Water quality measurements recorded by YSI water quality instrument immediately prior to the sample collection time. 

Dissolved 
Oxygen 
( P P ~ )  

OC - Degree Celsius. NM - Not measured. 
Eh - oxidation-reduction potential. ppm - Parts per million. 
L - Liters. mg/L - Milligrams per liter (ppm). 
mS/cm - Millisiemens per centimeter. NTU - Nephelometric turbidity unit. 
mV - Millivolts. Ferrous iron measured in field using Hach test kit. 
NA - Not Applicable. 

KNl O\PBOW\PH2\AP2\SCR\Final\File]\FIELD-TESTS\9/15/201 0\1:50 PM 

Ferrous 
Iron 

(mg/L) 

Electrical 
Conductivity 

(mS/cm) 

Oxidation 
Reduction Potential 

(mV) 
pH 



Table 3-5 

Summary of Surface Water and Sediment Samples Collected 
Power House 2 Ash Pits Site Characterization Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

11 sample I Sample I Sample I Sample ( Sample I Lot 
Type 

SD 
SD 
SD 
SD 
SD 
SW 
SW 
SW 

SD - Sediment. 
SW - Surface water. 
REG - Regular. 
FD - Field duplicate. 
FS - Field split. 

Location 
ASH PIT 2-SD01 
ASH PIT 2-SD02 

SW 
SW 
SW 
SW 

ASH PIT 2-SD03 
ASH PIT 2-SD04 
ASH PIT 2-SD04 
ASH PIT 2-SD04 
ASH PIT 2-SD05 

AP2-SWOI 
AP2-S W 02 
AP2-SW 03 

Number 
APIOOO 
AP1001 

AP2-SW03 
AP2-SW 03 
AP2-S W 04 
AP2-S W 05 

Date 
05/24/2009 
05/24/2009 

API 002 
API 003 
AP1004 
API 005 
API 006 
AP2000 
AP2001 
AP2002 
AP2003 
AP2004 
AP2005 
AP2006 

REG 
REG 
FD 
FS 

REG 
REG 
REG 
REG 

05/24/2009 
05/25/2009 
05/25/2009 
05/25/2009 
05/25/2009 
05/24/2009 
05/24/2009 
05/24/2009 

Purpose 
REG 
REG 

F65476 
F65476 
F65476 

A9E270266 
F65476 
F65479 
F65479 
F65479 

05/24/2009 
05/24/2009 
05/25/2009 
05/25/2009 

Number 
F65476 
F65476 

FD 
FS 

REG 
REG 

F65479 
A9E270266 

F65479 
F65479 



Table 4-1 

Summary of Analytical Parameters and Methods for Soil Temporary Piezometer, 
Groundwater, Surface Water, and Sediment Samples 
Power House 2 Ash Pits Site Characterizaion Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

aTarget analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no requirements for 
Contract Laboratory Program (CLP) method quality control or data reporting packages 
b~nalyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA Publication, Third Edition 
and Methods for Chemicat Analysis of Water and Wastes, EPA-60014-79-020, March 1983 and subsequent revisions. 
TID - Totalldissolved. 
TAL - Target analyte list. 
TCL - Target compound list. 
PCB - Polychlorinated biphenyl. 

Sample 
Matrix 

Groundwater 

Surface Water 

Soil 

Sediment 

Analytical 
Parametersa 

TCL Volatile Organic Compounds 
TCL Semivolatile Organic Compounds 

Nitroaromatic Compounds 
TAL Metals (TID) 

Turbidity 
Alkalinity 
Hardness 

Total Organic Carbon 
Total Dissolved Solids 

Total Suspended Solids 
Chloride 

Cyanide, total 
Nitrate 
Sulfate 

TCL Semivolatile Organic Compounds 
Nitroaromatic Compounds 

TAL Metals 
Hardness 

TCL Semivolatile Organic Compounds 
Nitroaromatic Compounds 

PCBs 
TAL Metals 

TCL Semivolatile Organic Compounds 
Nitroaromatic Compounds 

PCBs 
Total Organic Carbon 

TAL Metals 

Analytical 
~ e t h o d ~  

SW-846 5030Bl8260B 
SW-846 351 OCl827OC 
SW-846 353518330A 

SW-846 3005A/601 OB/6020A/7470A 
EPA 180.1 
EPA 31 0.1 
EPA 130.2 

SW-846 9060 
EPA 160.1 
EPA 160.2 
EPA 325.3 

SW-846 901 ON901 2 
EPA 350.2 
EPA 375.3 

SW-846 351 OCl827OC 
SW-846 353518330A 

SW-846 3005N601 OB/6020A/7470A 
EPA 130.2 

SW-846 3541 1827OC 
SW-846 8330A 
SW-846 8082 

SW-846 3050Bl601 OB/6020A/7471 A 
SW-846 35411827OC 

SW-846 8330A 
SW-846 8082 
Walkley-Black 

SW-846 3050Bl601 OB/6020A/7471 A 



Table 4-2 

Background Screening Concentrations 
for lnorganics and BTEX Compounds in Groundwater 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Range of Values, pg/L 
Detection Percent Detected Concentrations Reporting Limits Mean Standard UTL a BSC 

Chemical Frequency hits Minimum Maximum Minimum Maximum pg/L Deviation pglL l-lg/L 
Metals - Unfiltered 
Aluminum 11 113  85 3.1 5E+01 3.09E+02 2.00E+02 2.00E+02 1.05E+02 6.98E+01 4.17E+02 309 
Arsenic 4 / 26 15 3.30E+00 7.40E+00 1.00E+01 1.00E+01 4.99E+00 6.56E-01 7.92E+00 7.4 
Barium 28 / 28 100 2.58E+01 1 .I 8E+04 2.00E+02 2.00E+03 1.73E+03 3.77E+03 1.86E+04 1 1800 
Calcium 28 / 28 100 1.74E+04 3.1 6E+05 5.00E+03 5.00E+03 1.38E+05 8.31 E+04 5.09E+05 31 6000 
Cobalt 6 / 27 22 1.00E+00 1.21 E+01 5.00E+01 5.00E+01 2.05E+01 8.75E+00 5.96E+01 12.1 
Copper 2 / 28 7 3.30E+00 1.98E+01 2.50E+01 2.50E+01 1.24E+01 2.26E+00 2.25E+01 19.8 
l ron 24 / 27 89 3.82E+01 1.55E+03 1.00E+02 1.00E+02 4.1 5E+02 4.87E+02 2.59E+03 1550 
Magnesium 28 / 28 100 7.28E+03 2.17E+05 5.00E+03 5.00E+03 7.1 7E+04 5.85E+04 3.33E+05 217000 
Manganese 28 1 28 100 3.60E+00 6.88E+02 1.50E+01 1.50E+01 8.12E+01 1.24E+02 6.36E+02 636 
Nickel 4 / 27 15 4.80E+00 8.60E+00 4.00E+01 4.00E+01 1.81 E+01 4.67E+00 3.90E+01 8.6 
Potassium 28 / 28 100 2.53E+03 1 .I 6E+05 5.00E+03 5.00E+04 2.70E+04 3.06E+04 1.64E+05 1 16000 
Sodium 28 / 28 100 1.33E+04 1.39E+06 5.00E+03 $.00E+04 3.55E+05 4.36E+05 2.30E+06 1390000 
Zinc 14 / 19 74 8.30E-01 5.07E+02 2.00E+01 2.00E+01 5.55E+01 1.23E+02 6.06E+02 507 
Volatile Organic Compounds 
Benzene 9 / 28 32 1.45E-01 2.40E+00 1.00E+00 5.00E+00 6.73E-01 5.43E-01 3.1 0E+00 2.4 
Ethyl benzene 6 / 28 2 1 1.30E-01 8.70E-01 1.00E+00 5.00E+00 5.82E-01 4.00E-01 2.37E+00 0.87 
Toluene 8 / 28 29 1.20E-01 1.70E+00 1.00E+00 5.00E+00 4.99E-01 2.83E-01 1.76E+00 1.7 
Xylenes, total 8 / 28 29 3.60E-01 5.50E+00 I .00E+00 5.00E+00 1.22E+00 1.53E+00 8.07E+00 5.5 

a The UTL (upper tolerance limit) is calculated using the Chebychev equation (mean + 4.47 * standard deviation). 

The BSC (background screening criterion) is the calculated UTL or the maximum detected concentration, whichever is less. 
pg/L - Micrograms per liter. 
mg/L - Milligrams per liter. 
BTEX - Benzene, toluene, ethylbenzene, and xylenes. 

Source: Shaw Environmental, Inc., 2005, 2004 Data Summary and Evaluation Report, Final, Plum Brook Ordnance Works, Sandusky, Ohio, April. 



Table 4-3 

Background Concentrations of Metals in Soila 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Frequency Range of Range of Background 
of Detected Reporting Statistical Arithmetic 95% Screening 

Chemical Name (mg/kg) Detection Concentrations Limits Distribution Mean UTL Criterion 

Aluminum 12 / 12 3520 - 15500 NA L 8.43E+03 2.69E+04 1.55E+04 
Antimony 9 1  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 1  12 35.6 - 826 23.2 - 24.7 L 1.16E+02 1.30E+03 8.26E+02 
Beryllium 6 1  25 0.57 - 1 0.57 - 1.2 L 5.65E-01 1.17E+00 1.00E+00 
Cadmium O /  25 NA 0.57 1.2 L 4.49E-01 NA NA 
Calcium 12 1 12 735 - 52300 NA L 1 .I 3E+04 2.18E+05 5.23E+04 
Chromium 25 I 26 4.4 - 29 12.3 - 12.3 NP 1.34E+01 NA 2.90E+01 
Cobalt 9 1  12 9.6 - 116 5.8 - 6.2 L 2.26E+01 2.48E+02 1 .I 6E+02 
Copper 23 / 26 2.3 - 56.2 2.2 - 2.9 L 1.70E+01 1.47E+02 5.62E+01 
Iron 12 I 12 5880 - 234000 NA L 4.01 E+04 3.58E+05 2.34E+05 
Lead 26 1 26 1.9 - 48.6 NA L 1.28E+01 5.1 3E+01 4.86E+01 
Magnesium 12 / 12 629 - 10400 NA L 3.26E+03 3.08E+04 1.04E+04 
Manganese 26 1 26 21 - 13300 NA L 7.29E+02 3.51 E+03 3.51 E+03 
Mercury 2 1  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 NA L 2.28E+01 7.79E+01 5.51 E+01 
Potassium 11 I 12 579 - 3390 617 - 617 L 1.24E+03 6.08E+03 3.39E+03 
Selenium 5 1  25 0.61 - 2 0.57 - 4.9 NP 1.55E+00 NA 2.00E+00 
Silver 2 1  26 1.1 - 11.1 1.1 - 1.3 NP 1.00E+00 NA 1.11E+01 
Sodium 0 1  12 NA 566 - 663 L 3.03E+02 NA NA 
Thallium 2 1  25 1.2 - 1.3 1.1 - 6.1 NP 1.91 E+00 NA 1.30E+00 
Vanadium 11 / 12 9 - 40.9 61.7 - 61.7 L 2.48E+01 8.31 E+01 4.09E+01 
Zinc 26 I 26 6.6 - 655 NA L 7.30E+01 3.22E+02 3.22E+02 

mglkg - Milligrams per kilogram. 
NA - Not applicable; not available. 
a Data used to determine soil background are based on sampling from IT, 1998, Site lnvesfigafion of Acid Areas, Plum Brook Ordnance Works, 
Sandusky, Ohio. 

95% UTL = 95% upper tolerance limit calculated as described in Section 2.1.4 and rounded to 3 significant figures. 
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 

Observances of Hydrocarbons in Bedrock During Borehole Coring 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 5) 

Borehole 
Identification 

TPCB-1 (Boring) 

BED-MW22 (Well) 

BED-MW23 (Well) 

BED-MW24 (Well) 

BED-MW27 (Well) 
(Abandoned) 

TNTA-BEDGW-001 
(Well) 

BED-MW30 (Well) 

BED-MW31 (Boring) 

Date Drilled 

61911 941 

:k:Fi 
8z,";,"i- 

8/23/01- 
91810 1 

9/24/01 - 
9/13/01 

l E  

311 6104- 
3/20/04 

Location 
Behind Water 

Clarification Bldg 
41 6 

Downgradient 
Boundary, North of 

Reactor Area 
South of Reactor 

Area and Pentolite 
Road 

West of West Red 
Water Ponds. 
Downgradient 

Downgradient 
Boundary, East- 

Northeast of 
Reactor Area 

TNT Area A, Near 
Maintenance and 
Short Cut Rd, At 
Former Bldg 146 

Near Bouy Road 
and Patten Tract 

.Intersection, 
Outside (west) 

PBOW Boundaries 

At former RR bed, 
West of Schenk 

Rd, Outside 
(downgradient) of 

PBOW Boundaries 

Depth to 
Bedrock (ft) 

3 

19.5 

26.3 

17.3 

18.8 

8.5 

24 

13 

Depth to  
Bedrock 

(refusal - ft) 
Unknown 

19.5 

26.3 

17.3 

18.8 

25 

24 

14.5 

Depth to Delaware 
Limestonea (ft) 

85 

19.5 

26.3 

17.3 

20 

51 

24 

13.8 

Depth 
Drilled 

(ft) 

336.8 

43 

74 

41.5 

105 

86 

58.3 

90.2 

HydrocarbonlH2S Odor 

~ e t e c t e d ~  (ft) 

Gas 58-60;Oil intermittently 

20-24.5 

30-74 

26.5-40.0 

95-1 05 

None 

31-58.3 

17.5-90.2 

Hydrocarbon Stained 
CoreC (ft) 

Unknown 

40-43 

33-74 

31 541.5 

41-105 

68-85 

34.5-35.7; 38.8-39.1; 
39.5-49.5; 

20-30; 31.1; 40.1-21; 
87.1 -90.2 

Comments 

Hydrocarbon observed 
seepng from rock core. 

Hydrocarbon observed 
seepng from rock core. 
Gas discharge (gurgling) 
heard during water 
recharge. 
Hydrocarbon observed 
seepng from rock core. 
Well abandoned due to 
excessive (nuisance) 
hydrogen sulfide odors. 
A thickness of approx. 
3.5 feet free-phase 
hydrocarbon was 
encountered prior to 
sampling (1 0/9/01). 
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Borehole 
Identification 

BED-MW32 (Boring) 

BED-MW33 (Well) 

BED-MW34 (Boring) 

SLA-BEDGW-OO1 

1SLA-BEDGW-002 

Date Drilled 

3gy/:i- 

3130104- 
412104 

3117104- 
3122104 

2/26/09 - 
3/6/09 

2/26/09 - 
3/4/09 

Location 

East of Columbus 
Rd, Between east 
and west bound 
lanes of Route 2; 

Outside 
(downgradient) of 

PBOW Boundaries 

Columbus Park, 
Northeast of 

facility; Outside 
(downgradeint) of 

PBOW Boundaries 

NASA's Old 
Sewage Water 

Treatment Plant 
Area; Outside 

(downgradient) of 
main PBOW facility 

TNTA Sewer line 
area, north of 

Maintenance Rd. 
and Short Cut Rd. 

TNTA Sewer line 
area, north of 

Maintenance Rd. 
and Short Cut Rd. 

Depth to 
Bedrock (ft) 

17.5 

15 

19 

17.9 

Depth to 
Bedrock 

(refusal - ft) 

17.5 

15 

20 

24.2 

11.2 

Depth to  Delaware 
Limestonea (ft) 

17.5 

15 

35.5 

40.2 

39 

Depth 
Drilled 

(ft) 

90.1 

89.5 

90.1 

58.2 

43.8 

HydrocarbonlH,S Odor 

~ e t e c t e d ~  (ft) 

17.5-55.1 

20-39.5 

20-90.1 

None 

75.2 

Hydrocarbon Stained 
Corec (ft) 

29-29.5; 30-40; 

38-39.5; 85.3-89 

41.5-90.1 

52.8 - 58.2 

Comments 

Core section very 
heavily stained. Heard 
gas "burping" in borehole 
66.1-71.1'. Free-phase 
hydrocarbon on water 
(0.3 to 0.8'), prior to 
abandonment. 

11-9-09 - Well gauging 
detected 0.08' product 
on water. 

50 - 65 None 

After setting well, strong 
hydrocarbonlH2S odors 
detected in vicinity of 
well until water level 
becoame static. 
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None 

Borehole 
Identification 

API-BEDGW-001 

AP1-BEDGW-002 

AP2-BEDGW-002 

Date Drilled 

311 3/09 - 
3118109 

311 5/09 - 
3/29/09 

4/2/09 - 
4/1 7/09 

LBA-BEDGW-002 

Location 

API area south of 
Maintenance Rd., 
in grass north of 

white block 
building. 

API area 
immediately south 

of Maintenance Rd. 
In grass. 

AP2 west of 
Campbell Rd. 

:;,":::; 

Depth to 
Bedrock (ft) 

25.5 

21.4 

15.8 

LBA area 
southeast comer of 

building. 

Depth to 
Bedrock 

(refusal - ft) 

44.8 

40 

21.1 

27 

Depth to Delaware 
Limestonea (ft) 

44.6 

39.5 

15.8 

37 

Depth 
Drilled 

(ft) 

81.3 

61.3 

86.1 

37.9 

HydrocarbonlH,S Odor 

~ e t e c t e d ~  (ft) 

57.5 - 81.3 

None 

None 

71 .I 

47.1 seeping from coral, 
69.5 seeping from rock 

Hydrocarbon Stained 
Core" (ft) 

57.5 - 66.0 

None 

49.6 - 56.4 

Comments 

11-6-09 - Well gauging 
detected 0.9' product on 
water. 

Well emits H2S when 
cap is removed. 

11-4-09 - Well gauging 
indicated 0.9' product on 
water. 
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None 

Borehole 
Identification 

RCA-BEDGW-001 

RCA-BEDGW-002 

RCA- BEDGW-003 

WTP1-BEDGW-003 

Date Drilled 

:]:;:,"; 

3i:lLy,"i 

;]:;;:; 

3/3/09 - 
3/14/09 

Location 

RCA area north of 
Maintenance Rd. in 

grass. 

RCA area north of 
Maintenance Rd. in 

thicket. 

RCA area north of 
Maintenance Rd. 
north of creek. 

WTPI north of the 
intersection of 

Maintenance Rd 
and Taylor Rd. 

Depth to 
Bedrock (ft) 

23.2 

26 

24.8 

21.2 

Depth to 
Bedrock 

(refusal - ft) 

41.6 

37.3 

35.5 

37.95 

Depth to Delaware 
Limestonea (ft) 

41.2 

37.3 

35.5 

38.5 

Depth 
Drilled 

(ft) 

81.5 

66 

105.8 

61.5 

Hydrocarb~nlH~S Odor 
Detectedb (ft) 

None 

None 

None 

Hydrocarbon Stained 
CoreC (ft) 

53.8 - 70.2 

57.0 - 58.2 

63.7 - 80.2 

49.9 - 55.8 

Comments 

11-3-09 - Sheen noted 
on water during well 
gauging, not detectable 
with interface probe. 
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None 

~ o t e s  
a Limestone unit interpretations from Regional Geologic Map, 2004 Groundwater Data Summary and Evaluation Report (Shaw, 2005). 

A hydrocarbon odor was detected by the olfactory senses. Photoionization detector readings in the breathing air remained below action levels. 
Hydrocarbon staining on the rock core is also seen in photographs (Appendix C). 

A hydrocarbon thickness of 0.05 feet was measured in well BED-MW16 on 10/3/01. 
A hydrocarbon thickness of 0.63 feet was measured in well AAI-BEDGW-001 on 10/4/01. 
ft - Feet. 
NASA - National Aeronautics and Space Administration. 
PBOW - Plum Brook Ordnance Works. 

dentifies borehole/monitoring well of the Powerhouse 2 Ash Pits Area. 

Borehole 
Identification 

WTP3-BEDGW-001 

WTP3-BEDGW-002 

WTP3-BEDGW-003 

Date Drilled 

3/27/09 - 
4/1/09 

y:iy,"i 

:::;y,"i 

Location 

WTP3 on east side 
of gravel drive. 

WTP3 in berm 
north of building 

WTP3 west Of 

creek. 

Depth to 
Bedrock (ft) 

24 

25 

25.8 

Depth to 
Bedrock 

(refusal - ft) 

33 

33 

33.3 

Depth to Delaware 
Limestonea (ft) 

30 

30 

30 

Depth 
Drilled 

(ft) 

53.1 

53.4 

52.9 

H~drocarbonlH,S Odor 

~ e t e c t e d ~  (ft) 

None 

None 

- - 

Hydrocarbon Stained 
Corec (ft) 

40.4 - 53.1 

43.4 - 47.8 

40.2 - 52.9 

-- 

Comments 

Well emits H2S when 
cap is removed. 

Well emits H2S when 
cap is removed. 



Table 5-2 

Summary of Groundwater Level Measurements 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Notes: 
aNorthings and Eastings are scaled to the Ohio State Plane Coordinate System (North Zone), NAD 1983. Vertical datum to NGVD 1929. 
b~levation is of Pipe Creek bottom. 
'Piezometers were abandoned July 2009. 
NM - Not measured. 
NA - Not applicable. 
DTW - Depth to water. 
ft msl - Feet above mean sea level. 

Well 
Identification 

Top of 
Casing 

Elevationa 
(ft msl) 

Coordinates (Ohio Plane)a 

Tempoary Piezometer 

Ground 
Elevationa 

(ft msl) 
Northing 

(Y) 
Easting 

( x ) 

AP2-PZO 1 
AP2-PZ02 
AP2-PZ03 
AP2-PZ04 
AP2-PZ05 
AP2-PZ06 
AP2-PZ07 
AP2-SG04 

Groundwater Elevation Measurements 
(feet above mean sea level [msl]) 

1,911,485.20 
1,911,260.38 
1,911 , I  48.24 
1,911,348.96 
1,911,339.77 

-- 1,911,404.1 7 
1,911,280.43~ 
1,911,226.61 

623,073.14 
623,041.37 
622,845.22 
622,789.21 
622,901.66 
622,942.86 
622,955.41 
623,270.04 

23-May-09 
DTW I Elevation 

OverburdenlShale Monitoring Well 

1 2-Nov-09 
DTW I Elevation 

634.97 
630.32 
630.69 
633.70 
633.97 
633.42 - 
632.92 
625.46 

AP2-MWOI 
AP2-MW02 
AP2-MW03 

631.70 
627.50 
627.70 
630.00 
631.80 
629.70 
629.8 
621.1b 

640.94 
635.53 
632.1 6 

622,866.25 
622,892.79 
622,973.78 

Delaware Limestone Monitoring Well 

6.56 
4.12 
2.90 
5.49 
5.65 
5.28 
NM 
4.07 

1,911,550.02 
1,911,351 .I 6 
1,911 ,I 57.35 

638.20 
632.50 
629.50 

AP2-BEDGW-001 
AP2-BEDGW-002 
AP2-BEDGW-003 

628.41 
626.20 
627.79 
628.21 
628.32 
628.1 4 

NA 
621.39 

10.83 
7.09 
4.64 

622,795.83 
622,887.85 
623,117.29 

'~bandoned 
'Abandoned 
'Abandoned 
'Abandoned 
'Abandoned 
'Abandoned 
'Abandoned 

3.85 

630.1 1 
628.44 
627.52 

1,911,202.97 
1,911,361.47 
1,911,619.32 

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

621.61 

17.00 
14.08 
Dry 

633.46 
635.58 
640.83 

623.94 
621.45 

-- 

630.40 
632.40 
638.40 

87.1 7 
23.02 
27.55 

546.29 
61 2.56 
61 3.28 

85.52 
28.06 
32.68 

547.94 
607.52 
608.1 5 
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Well Pair Vertical Hydraulic Gradients 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 
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Well Name 

Unit 
Monitored 

(fi bgs) 
OBiOS 

DL 1 .- 
I SLA-MW02 

ISLA-BEDGW-002 

Well TD 
(fi bgs) 
28.75 

74.6 
m a 48.20 Distance between Center of Monitored Zones 

Vertical Gradient 

.- m a 

.- 
m 
LL 

Depth of 
Monitored 

Zone 
(fi bgs) 

13.4-28.4 

64.2-74.2 

Elevation of 
Ground 

Surface (fi) 

630.8 

630.9 

Elevation of 
Center of 
Monitored 
zone (fi) 

609.90 

561.70 

0.834 N A 

~ C A - B E D G W - 0 0 1  I DL 1 80.35 1 65.0-80.0 1 638.50 

Distance between Center of Monitored Zones 
Vertical Gradient 

0.802 

566.00 

65.90 

612.60 

578.00 

34.60 

RCA-MW02 

RCA-BEDGW-002 

Average 
Vertical 
Gradient 

(ftlfi) 

Groundwater Elevation 

0.867 

51612009 

620.7 

Not measured 

562.8 

1.082 

633.51 

583 

1.460 
Distance between Center of Monitored Zones 

Vertical Gradient 

OBlOS 

DL 

512612009 

625.88 

587.22 

560.78 

1.099 

630.03 

599.31 

0.888 

28.05 

65.35 

111912009 

629.38 

587.61 

565.2 

0.983 

624.25 

597.89 

0.762 

17.70-27.70 

50.0-65.0 

1.055 

1.037 

635.3 

635.50 
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Depth of 
Monitored 

Zone 
(ft bgs) 
6.0-16.0 
43.0-53.0 

Well Name 

Unit 
Monitored 

(ft bgs) 
OBIOS 

DL .- 

Well TD 
(ft bgs) 

16.3 
53.35 

Elevation of 
Ground 

surface (ft) 
638.6 
637.80 

WTPI -MW02 
",WTPI-BEDGW-002 . 
m a 

.- 
m 
a 

0 

.- 
m 
Q 

= 
.- 
n 

Vertical Gradient 0.91 9 N A 0.792 0.855 
A negative vertical gradient indicates an upward gradient. 
A positive vertical gradient indicates a downward gradient. 
bgs - Below ground surface. 
ft - Feet. 
OB - Overburden. 
OS - Ohio Shale. 
DL - Delaware limestone. 
OLS - Olentangy shale. 

Identifies monitoring wells of the Powerhouse 2 Ash Pits Area. 

37.80 

626.00 
587.10 
38.90 

624.00 
592.60 
31.40 

624.70 
593.10 
31.60 

- Distance between Center of Monitored Zones 
Vertical Gradient 

WTPI -MWO3 ( OBIOS 1 16.3 1 6.0-16.0 ( 637 
",WTPI-BEDGW-003 I DL I . 55.35 1 45.0-55.0 1 637.10 

- Distance between Center of Monitored Zones 
Vertical Gradient 

- WTP3-MWOI I OB/OS ( 18.35 ( 8.0-18.0 ( 637 
WTP3-BEDGW-001 I DL 1 52.35 1 37.0-52.0 1 637.10 

- Distance between Center of Monitored Zones 
Vertical Gradient 

WTP3-MW02 I OBIOS 1 18.35 1 8.0-18.0 1 637.7 
WTP3-BEDGW-0021 DL 1 52.35 1 37.0-52.0 1 637.60 

Elevation of 
Center of 
Monitored 
zone (ft) 
627.60 
589.80 

m Distance between Center of Monitored Zones 

0.701 

0.848 

0.843 

0.91 6 
635.63 
600.74 

0.897 
633.89 
603.05 

0.982 
632.68 
603.64 

Average 
Vertical 
Gradient 

(ftlft) 

Groundwater Elevation 

5/6/2009 

636.42 
601.8 

0.803 
633.52 
599.29 

0.880 
Not measured 
Not measured 

N A 
Not measured 
Notmeasured 

0.385 
630.7 

600.85 

0.767 
626.07 
603.98 

0.704 
628.97 
603.95 

5/26/2009 

634.09 
603.75 

11/9/2009 

631.07 
616.51 
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Location Code: 
Sample Number: 

Sample Date: 
Sample Type: 

Sample Depth: 
Sample Purpose: 

Parameter 

AP2-SBOI 

1 

AP2-SB02 

Units 

APOI 00 
15-Jan-09 
Surface 
0 - 1 Ft 
REG 

PCBs 
Result 

AP0103 
16-Jan-09 
Surface 
0 - 1  Ft 
REG 

Aroclor I 01 6 I mglkgl 0.39 1 NE 1 0.525 1 - 1 - 1 - 1 - 1 - 
Aroclor 1260 Imglkgl 0.22 1 NE 10 .0162)  - 1 - 1  - 1 - 1  - 

I - 

MDC RBSC VQ 

APOI 01 
15-Jan-09 

Subsurface 
3 - 5 F t  
REG 

Result 

- 1  0 , 5 2 5 1 J I  - 1 - 1  - 1 - 1  - 1 -  
1 - 1  - 1 - 1  - 1 - 1  - I -  

0.0544 

l ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
PotaSurfaceium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
GENERAL CHEMISTRY 

BSC Result 

AP0102 
15-Jan-09 

Subsurface 
8-1OFt 

REG 

VQ 

J 

VQ Result 

AP0104 
16-Jan-09 

Subsurface 
3 - 5 F t  
REG 

SEMIVOLATILES 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

VQ Result 

AP0105 
16-Jan-09 

Subsurface 
3 - 5 F t  

FD 

AP0106 
16-Jan-09 

Subsurface 
3 - 5 F t  

FS 

90,JOQ 
0.626 

o.*"IxZ' 
41.2 
7.06 

46,600 
* 16 ' 

~otalorganiccarbonImg1kgI NE I NE 111400 1 - 1 - 1  - 1 - 1  - 1 - 1  11,400( 1 - 1 - 1  - 1 - 1  - 1 -  

VQ Result Result 

AP0107 
16-Jan-09 

Subsurface 
8-1OFt 

REG 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen~ 
Benzoic acid 
Chrysene 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

5500 
40 
NE 
180 
2.3 
150 
NE 
39 
NE 
NE 
39 

2300 

J 

J 
J 

I - 

VQ VQ Result 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mg&g 
mglkg 
mglkg 

VQ 

0.15 
0.015 
0.15 

24000 
15 

230 

3.6 
NE 
170 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

234000 
48.6 

10400 
3506 
0.09 
55.1 
3390 

2 
NE 
1.3 

40.9 
322 

8 1 . T c  
27.8 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

J 
J 

0.0827 1 0.0827 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

109000 
50.7 

12200 
726 

0.1 18 
39.7 
2870 
1.44 
152 

0.939 
26.9 
102 

J 
J 
J 

J 
J 
J 
J 
J 

0.0844 
0.13 
1.43 

0.0979 
0.132 
0.0559 
0.0964 
0.111 

O . C ) W  
0.13 

0.0979 
0.132 
0.0446 
0.0733 
0.111 

7700 
3.1 
0.39 
1500 
16 
7 

NE 
0.29 
2.3 
310 

- 
- 
- 

- 
- 
- 
- 
- 

34,300 

15500 
9.3 
36.5 
826 

1 
NE 

52300 
29 
116 
56.2 

18,500 
8.39 

2,350 
172 

0.0245 
20.2 
589 

- 
68.7 

- 
16.5 
67.4 

J 

-- 
- 

15100 
0.958 
26.8 
109 
16.9 

0.716 
153000 

22.4 
15.6 
38.4 

J 

J 

B 
- 

50.7 
8,960 
354 

0.0959 
18.3 
893 

0.727 
55.1 
0.425 
15.9 
64 

- 

- 
- 
- 
- 

J 
J 

J 
J 
J 
B 
J 

6,460 
0.81 
11.6 
55.7 
4.74 
0.436 

47,200 
8,M 

0.0464 

1.43 
0.0639 
0.131 
0.0559 

23,?00. 
13 

11,400 
386 

0.0128 
32.6 
1,160 

107 
0.423 
17.3 
59.1 

J 

J 

J 
J 

J 

J 

J 

- 

J 

J 

J 
J 
J 

- 0.0855 J 0.0964 J 
- 0.0894 J 

6$,3QO 
22.5 
1,560 
546 

0.0539 
35.5 
587 
1.36 
60.4 
0.416 
21.4 
88.6 

- 
- 

6,420 
0.269 
4.93 
45.6 
5.97 

- 
4,310 
'5 1.5 

30,500 
13.8 

8,640 
726 " 

0.0162 
35.6 
1,170 

93.9 
0.3 
26.2 
74.6 

7.74 
23.6 

J 

J 

B 
J 

- 

- 
- 
- 

8'32 
18.3 J 

------ 

J ,  
J 

J 

J 
J 
J 

J 

J 
2.1.9 
32 1 J  

8$?50 
0.355 
17 -3 
26.8 
6.72 

47,400 
13 

~219,400 
11.9 

4,940 
'351. ' 

0.0164 
26.9 
803 

64.9 
- 

18.1 
66.2 

9,310 
0.958 
35,3 
84.4 
15.3 
0.381 
7,110 
$I*$ 

J 
J 

- 

53,300 
7.5 

3,340 
' 320 

- 
18.7 
1,070 

- 

13 
43.5 

J 

J 
J 
J 

B 

$4.5 " 

J 

J 
J 
J 

J 

J 

J 

J 

J 

- 
- 

22,700. 
0.362 
.25.7 
85.3 
9.06 

- 
23,300 
29.8'+ 

'23,200 ' 
18.9 

10,800 
'"431 ' 

30.8 
1,450 

152 
0.343 
20.2 
62.9 

?3,4 ' 
33.7 28.9 

J 
J 

J 
J 
J 

' J  
J 
J 

8,930- 
0.287 
8.3$>+ 
59.4 
6.76 

16,100 
) 33.7- 
' %G.9 ) J ? 8.3 

20.9 1 J  

J 
J 
J 
J 
J 

13.4 

6,930 
- 

. 4 
54.4 

- 

7,170 
10.6 ' 

- 

- 

J 
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(Page 2 of 5) 

Location Code: 
Sample Number: 

Sample Date: 

AP2-SB03 
AP0108 

18-Jan-09 
Sample Type: Surface 

AP2-SB04 
AP0109 

18-Jan-09 
Subsurface 

APOI I I 
18-Jan-09 
Surface 

AP2-SB05 
4 

APOI I 0 
18-Jan-09 

Subsurface 

AP0114 
16-Jan-09 
Surface 

AP0112 
18-Jan-09 

Subsurface 

AP0113 
19-Jan-09 

Subsurface 

AP0115 
16-Jan-09 

Subsurface 

AP0116 
16-Jan-09 

Subsurface 



Table 5-4 

Detected Constituents in Surface and Subsurface Soil Samples Above RBSCs and/or BSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 3 of 5) 

Location Code: 
Sample Number: 

Sample Date: 
Sample Type: 

Sample Depth: 

AP2-SB06 
AP0117 

15-Jan-09 
Surface 
0 - 1 Ft 

AP2-S B07 

PCBs 
Aroclor 101 6 I mglkg 1 0.39 1 NE 1 0.525 1 - 
Aroclor 1260 I mglkg 1 0.22 1 NE 1 0.0162 1 - 
SEMIVOLATILES 

AP0118 
15-Jan-09 

Subsurface 
3 - 5 F t  

AP0120 
16-Jan-09 
Surface 
0 - 1  Ft 

VQ 

REG 

Parameter 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen~ 
Benzoic acid 
Chrysene 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 

AP0119 
15-Jan-09 

Subsurface 
8-1OFt 

AP0121 
16-Jan-09 
Surface 
0 - 1  Ft 

AP0122 
16-Jan-09 
Surface 
0 - 1  Ft 

Result 

REG 

VQ Result 

FS FD 

Units 

1 - 1 - 1  - 1 -  

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

AP0123 
16-Jan-09 

Subsurface 
3 - 5 F t  

VQ Result Result 

I - 

AP0124 
16-Jan-09 

Subsurface 
8 - 10 Ft 

VQ 

REG 

VQ RBSC 

0.15 
0.015 
0.15 

24000 
15 

230 
3.6 
NE 
170 

Result 

REG 

8,1880 
0.291 
6-04 
56.7 
6.41 

2,270 
1.. 41-8' 

VQ Result BSC 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

METALS 
Aluminum 
Antimony 

7,100 
0.336 

VQ 

mglkg 
mglkg 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
PotaSurfaceium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
GENERAL CHEMISTRY 

J 
J 

J 
J 

MDC 

0.0827 
0.0844 
0.1 3 
1.43 

0.0979 
0.132 
0.0559 
0.0964 
0.111 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

7700 
3.1 

mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 

15500 
9.3 

2.3 
310 
5500 
40 
NE 
180 
2.3 
150 
NE 
39 
NE 
NE 
39 

2300 

7,200 
- 

Result 

- 
- 

0.622 
- 

- 
- 

116 
56.2 

234000 
48.6 

10400 
3506 
0.09 
55.1 
3390 

2 
NE 
1.3 

40.9 
322 

0.39 
1500 
16 
7 

NE 
0.29 

15100 
0.958 

. 5.5 * 
48.6 

1,820 
10.4 1 

1 - 1  - 1 - 1  - 1 - 1  I - Total organic carbon I mglkgl NE I NE 1 11400 1 - I - I - I - I - I - 

6,750 
0.412 

36.5 
826 

1 
NE 

52300 
29 

I - 

VQ 

26.8 
109 
16.9 

0.716 
153000 

7,150 
0.708 - 

15.6 1 4.64 
38.4 1 22.2 

Result 

- 

: 6.33 
58.3 
6.9 

0.293 
2,090 

J J 1 T3,200 
J 1 0.44 

J 
J 

5,250 
0.269 

- 

J 

1 8.93 
J 1 12.6 

109000 
50.7 

12200 
726 

0.1 18 
39.7 
2870 
1 .44  - 
152 

0.939 
26.9 
102 

0.0798 

: 11,4 
98.7 
12.1 

0.423 
2,830 

J 
J 

' '6.48 - 
43.7 
5.46 

1,840 
8 . 8 2  ' 

<.. \~-.lg.$,~ '. i 
20.8 
6.31 

153,000 
c h { ' l l  k \- 

J 

J 

- J 
B 
J 

1 51,800 
12.5 
819 

. 243 
0.0688 

13.7 
616 

- 0.737 - 
76.3 
0.312 
17.3 
53.2 

1 14,s 
J I 32.1 

J 0.0403 

22.4 

J 

J 
J 

7,150 
0.479 

J 
39,900 ' 

11.2 
2,110 
234 

0.0156 
21.8 
426 

- 
37.1 

- 
15.5 
63.7 

J [ 8.84 
J 1 18 

J 

J 

J 

- 

B 
- 

J - - 

I 19.4'* 

J 

[ 3.55 

f +  8299 
16.5 

J 

J 

J 

J 

1 24,000 
14.3 

12,000 
: 302 

0.0132 
36.7 
1,730 

135 
0.293 
23.2 
73 

1 7.84 f +* 30.8 

J 
J 

J 

I 37:600 
12.5 

2,100 
498 

0.0203 
19.1 
450 

28.4 
- 

15.4 
63.2 

1 *"\7.7 
J 1 14.6 

1 10.1 

6.053 
44.5 
6.01 

2,100 

' 53.4 
7.73 

- 
44,000 

J 

J 

J 

B 

J 

J 

J 

B 

' 39,3430; 
12.8 

2,350 
226 

0.0193 
20.2 
470 

28 

17.4 
27.8 

[ 16,600 
9.3 

1,880 
169 
- 

17.9 
703 

- 

14.1 
51.4 

7 . 4 ;  
1 13.8 

- 

J 

- 

J 
J 
J 

J 

J 

f tK500": 
9.74 
1,730 
1 52 

0.0112 
18.5 
323 

43.3 

13.6 
55.4 

i \ . "%qq  . 

J l  31.5 
J 1*4fi,locl' ' 

J 
15.9 

9,490 

J 

B 
- 

\' 8 7 2  

32.5 
1,060 

116 
0.316 
13.6 
52.7 
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Location Code: 
Sample Number: 

Sample Date: 
Sample Type: 

Sample Depth: 
Sample Purpose: 

AP2-SB08 
AP0125 

16-Jan-09 
Surface 
0 - 1 Ft 
REG 

AP0126 
16-Jan-09 

Subsurface 
3 - 5 F t  
REG 

AP0127 
16-Jan-09 

Subsurface 
8 - 1 0 F t  

REG 

AP0128 
16-Jan-09 

Subsurface 
8 - 1 0 F t  

FD 

AP0129 
16-Jan-09 

"Subsurface 
8 - 1 0 F t  

FS 
I 



Table 5-4 

Detected Constituents in Surface and Subsurface Soil Samples Above RBSCs and/or BSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 5 of 5) 

ished (RBSCs), not evaluated (BSCs). 
icates value is greater than RBSC. 

Bold text indicates value is greater than the BSC. 
RBSC -Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard quotient (HQ) of.O.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. 

MDC - Maximum detected concentration for the AOC ("B" qualified data not included). 
BSC - Background screening concentration. 
"-" - Not Detected. 
mglkg - Milligrams per kilogram. 

Validation Qualifiers (VQ) 
J - The analyte was postively identifed; the reported value is estimated. 
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks. 

KNl O\PBOW\PH2\APZ\SCR\FinaI\File]\5-4 Notes\9/15/201 0\1:51 PM 



Table 5-5 

Detected Constituents in Surface Water Samples Above RBSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1 E-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. 
MDC - Maximum detected concentration for the AOC ("B" qualified data not included). 
"-" - Not Detected. 
pglL - Parts per billion. 
NE - Not established. 

Validation Qualifiers (VQ) 
J - The analyte was postively identifed; the reported value is estimated. 

LOCATION CODE 
SAMPLE NO 

SAMPLEDATE 
DEPTH 

SAMPLE PURPOSE 

Parameter 

AP2-SWOI 
AP2000 

24-May-09 
0 -  0 Ft 
REG 

SEMIVOLATILES 
Units Result 

Bis(2-ethylhexy1)phthalate ( pg/L 1 48 1 2 1 - - 

VQ 

AP2-SW02 
AP2001 

24-May-09 
0-OFt  
REG 

1 - 1  - 1 - 1  2 1 J l  - 1 - 1  - 1 - 1  - 1 -  

RBSC Result 

AP2-SW 03 

MDC VQ 

METALS 
Aluminum 
Barium 
Calcium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

AP2002 
24-May-09 

0-OFt  
REG 

AP2-SW04 
AP2005 

25-May-09 
0-OFt  
REG 

Result Result 

AP2-SW05 
AP2006 

25-May-09 
0 -OFt  
REG 

GENERAL CHEMISTRY 
HARDNESS(asCaC03) l p g / ~ I  NE 12860001 286,000) 1 - 1 - 1  - 1 - 1  - 1 - 1  - 1 - 1  - 1 - 1  - I - 

VQ 

AP2003 
24-May-09 

0-OFt  
FD 

VQ Result 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

- pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

Result 

AP2004 
24-May-09 

0 -OFt  
FS 

VQ 

37000 
7300 
NE 
11 

26000 
NE 
NE 
880 
730 
NE 
NE 
180 

11000 

1030 
50.9 

80900 
1.2 

1060 
2.9 

22300 
102 
6.2 

4400 
40000 

3.1 
12.4 

VQ Result VQ 

720 
4 8 . 4 J  

79,100 
- 

1,060 
- 

21,400 
1 02 

- 
3,290 

32,800 
2 . 6 J  

12.1 

- 

- 

- 
J 

J 

531 
46.8 

78,800 

700 

21,200 
63 

3,340 
32,700 

1.8 
12.4 

J 

- 

J 

J 
J 

357 
44.7 

76,400 

45 1 
2.9 

20,500 
52.6 

3,150 
32,100 

1.7 
- 

J 

J 

J 

J 
- 

377 
45.3 

77,400 

455 
- 

20,800 
52.9 

3,190 
32,800 

1.6 
8.1 

368 
- 

80,900 

546 

22,300 
53.4 

- 
40,000 

- 
- 

J 

J 

J 
J 

- 

- 

- 
J 

- 
- 

- 
- 

1,030 
50.9 

80,700 
1.2 

1,020 
2.9 

20,700 
83.1 
6.2 

4,400 
34,800 

3.1 
10.6 

J 

J 

J 
J 

J 
J 

J 

J 

J 
J 

J 
J 

359 
43.9 

75,900 
- 

376 
- 

19,800 
53.3 

- 
2,900 
30,300 

2 
9.9 



Table 5-6 

Detected Constituents in Sediment Samples Above RBSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

greater than RBSC. 
RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1 E-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 1 E-6 and an HQ of 0.1), that concentration is selected as the RBSC. 
MDC - Maximum detected concentration for the AOC ("B" qualified data not included). 
"-" - Not Detected. 
mglkg - Parts per million. 

Location Code: 
Sample No.: 

SampleDate: 
Sample Depth: 

Sample Purpose: 

Validation Qualifiers (Va l  
J - The analyte was postively identifed; the reported value is estimated. 

KNI O\PBOW\PH2\AP2\SCR\Final\File]\SD\9/15/2010\1:51 PM 

Parameter 

AP2-SDOI 
AP1000 

24-May-09 
0 - 0.5 Ft 

REG 

EXPLOSIVES 
Trinitrotoluene, 2,4,6- 1 mglkg ( 36 1 0.0647 1 - 1 - 1 1 - 1  0 . 0 6 4 7 1 J I  - 1 - 1  - 1 - 1  - 1 - 1  - 1 -  
SEMIVOLATILES 
Fluoranthene I mglkg 1 2300 1 0.0547 1 1 - 1 0.0525 1 J 1 1 - 1  - 1 - 1  1 - 1 0.0547 1 J 

Units Result 

METALS 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
GENERAL CHEMISTRY 

VQ 

AP2-SD02 
APlOOl 

24-May-09 
0 - 0.5 Ft 

REG 

RBSC Result 

Total organic carbon I 0 m Ik NE 0.57 

mglkg 
mglkg 
mglkg 
mglkg 
m glkg 
mglkg 
mglkg 
m glkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

MDC VQ 

AP2-SD03 
AP 1002 

24-May-09 
0 - 0.5 Ft 

REG 

Result 

77000 
3.9 

15000 
160 
70 
NE 
2.9 
23 

3100 
55000 
400 
NE 

1800 
23 

1500 
NE 
390 
390 
NE 
390 

23000 

AP2-SD04 

VQ 

AP2-SD05 
AP1006 

25-May-09 
0 - 0.5 Ft 

REG 

8000 
10.1 
67.1 
0.59 
0.6 

37600 
12.8 
14.1 
23.7 

39100 
15.2 
8170 
668 

0.025 
27.6 
1850 

1 
0.083 
170 
15.2 
62.5 

AP 1 003 
25-May-09 
0 - 0.5 Ft 

REG 

Result Result VQ 

3,640 
: 4.q 

22.8 
0.36 
0.24 
7,660 

: -6.4 
7.4 
9.6 

10,400 
7.9 

1,950 
127 

15.7 
498 

1 

85.2 
9.4 

34.7 

VQ 

AP 1 004 
25-May-09 
0 - 0.5 Ft 

FD 

Result 

AP 1 005 
25-May-09 
0 - 0.5 Ft 

FS 

J 

- 

J 
J 

J 

VQ Result VQ 

6,310 1 
5.1 
43.5 
0.49 
0.37 

26,000 

7,220 
A 1O.q 

67.1 
0.52 

12,900 
8.6 
6.2 
17.2 

39,100 
10.6 

7,470 
151 

0.016 
16 

1,060 
0.92 
0.083 
54.8 
13.6 
27 

10.5 
7.4 
14.2 

14,000 
7.9 

7,440 
379 

0.018 
16.1 
1,300 
0.39 

157 
15.2 
38.9 

J 

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

J 
- 
J 

J 
J 

- 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

8,000 
' 93.  ' 

59.8 
0.59 
0.6 

28,700 
; 12.b 

14.1 
23.7 

19,400 
15.2 

6,110 
668 

0.015 
27.6 
1,850 
0.83 

170 
14.9 
59.7 

J 

J 

J 

J 

6,840 
i '* '"5.8 , 'I 

50 
0.53 
0.53 

25,200 
! 30.5' 

9.8 
20.4 

17,700 
9.1 

6,040 
547 

0.019 
22.6 
1,470 
0.48 

157 
12.5 
54.9 

J 

J 

1 
J 

J 

6,780 
A -  

53 

37,600 
34-6 
9.9 

22.8 
20,700 

11 
8,170 
41 3 
- 

27.1 
1,420 

- 

13.3 
62.5 

- 
- 

- 

- 

- 

4,690 
+ :.A*$,$$,: 

43.1 
0.42 
0.26 
9,790 
$5 7.7 c ; 

8 - 
12.2 

10,400 
9.7 

2,450 
187 

0.025 
17.8 
628 
0.96 

123 
11.1 
45.1 

J 

--. 

J 

J 
J 

J 



Table 5-7 

Detected Constituents in Temporary Piezometers Above RBSCs andlor BSCs 
Powerhouse 2 Ash Pits SCR 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

NE - Not established (RBSCs), not evaluated (BSCs). 
NA - Not analyzed. 

Selenium 
Sodium 
Vanadium 
Zinc 

reater than RBSC. 
Bold text indicates value is greater than the BSC. 

RBSC -Values reflect an incremental lifetime cancer risk (ICLR) of 1 E-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. 
MDC - Maximum detected concentration for the AOC ( " B  qualified data not included). 
BSC - Background screening concentration. 
"-" - Not Detected. 
pgIL - Micrograms per liter. 
mg/L - Milligrams per liter. 
NM - Not measured. 

pglL 
pgIL 
pglL 
pg/L 

Validation Qualifiers (VQ) 
J -The analyte was postively identifed; the reported value is estimated. 
B -The analyte was not detected significantly above the levels found in the associated method blank or field blanks. 

Water Quality Parameters 

18 
NE 
18 

1,100 

Alkalinity 
Chloride 
Cyanide, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

N E 
1,390,000 

N E 
507 

pgJL 
pg/L 
pglL 
pg/L 
pglL 
pgIL 
pgIL 
pglL 
pglL 
NTU 

6.8 
12,500 

0.0 
0.0 

NE 
NE 
73 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

6.82 
12,500 

- 
- 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

J 

- 
- 

260,000 
11,600 

44 
622,000 

0 
566 

341,000 
804,000 
59,000 
51.50 

- 
9,280 

- 
- 

231,000 
11,600 

622,000 

566 
341,000 
804,000 
59,000 

51.5 

- 

- 
- 

132,000 
5,140 

501,000 

49 
236,000 
619,000 

3,000 
4.56 

J 

J 

J 

- 
7,000 

- 
- 

J 

J 

J 
J 

- 

- 
- 

222,000 
2,810 

408,000. 

- 
79,600 

442,000 
- 

4.93 

169,000 
3,040 

407,000 

28 
80,600 

450,000 
4,000 
4.52 

- 
6,840 

- 
- 

J 

J 

J 

- 

- 

- 

- 
- 

260,000 
2,100 

44 
620,000-- 

177,000 
450,000 

- 
1.3 

- 

- 
6,180 

- 
a 

- 

- 
- 



Table 5-8 

Detected Constituents in OverburdenIShale Monitoring Wells Above RBSCs and/or BSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 2) 

Location Code: 
Sample Number: 

Sample Date: 
Sample Depth: 

Sample Purpose: 
Low-Flow Sampled: 

Parameter I Units I RBSC I BSC I MDC 

AP2-MWOI 
AP3057 

23-May-09 
0 - 0 Ft 
REG 
Yes 

~ e s u l t l ~ ~  
Semivolatiles 
Dimethylphenol, 2,4- I lJg/LI 73 1 NE I 0 I - - - - - - - - - - 
Metals-Unfiltered 
Aluminum 
Barium 
Cadmium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

AP2-MW03 
AP3061 

24-May-09 
0 -OF t  
REG 
Yes 

~ e s u l t 1 ~ Q  

AP2-MW02 
AP3058 

25-May-09 
0 -OF t  
REG 
Yes 

ResultlVQ 

pg/L 
pg/L 
pglL 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pglL 
pg/L 
pg/L 
pg/L 

Metals-Filtered 

AP3059 
25-May-09 

0 -OF t  
FD 
Yes 

~ e s u l t l ~ ~  

3,700 
730 
1.8 
NE 
1.1 
150 

2,600 
15 
NE 
88 
73 
NE 
18 
NE 
18 

1,100 

Aluminum 
Barium 
Cadmium 
Calcium - 

Cobalt 
Copper 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

AP3060 
26-May-09 

0 -OF t  
FS 

Yes 
~ e s u l t l ~ ~  

309 
11,800 

NE 
316,000 

12.1 
19.8 

1,550 
NE 

217,000 
636 
8.6 

116,000 
NE 

1,390,000 
NE 
507 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pgIL 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

0,133 
98 
1 .I 

112,000 
8.3 
0.0 
81 

2.40 
38,700 

229 
74.2 
8,940 
5.7 

10,200 
3.7 

42.6 

3,700 
730 
1.8 
NE 
1.1 
150 
15 
NE 
88 
73 
NE 
18 
NE 
18 

1,100 

133 
98 

- 
112,000 

- 
- 

80.8 
2.4 

38,700 
82.2 

- 

4,150 
- 

7,440 
3.7 

- 

309 
11,800 

NE 
316,000 

12.1 
19.8 
NE 

217,000 
636 
8.6 

116,000 
NE 

1,390,000 
NE 
507 

J 
J 
- 

- 
- 
J 
J 

- 
J 
- 
J 
J 
- 

45.4 
88.1 
0.0 

103,000 
8.9 
0.0 

2.1 0 
34,100 

220 
74.5 
9,500 
3.5 

11,000 
3.5 
33.6 

79.1 
25.3 

1.1 
102,000 
; 7&9 

- 
- 
- 

11,600 
229 
74.2 

7,690 
- 

2,560 
- 

42.6 

- 
88.1 

- 
102,000 

- 
- 

2.1 
34,100 

72.3 
- 

5,030 
3.5 

8,520 
3.5 

- 

J 
J 
J 

J 
- 
- 
- 

J 
- 
J 
- 

- 
J 
- 

- 
- 
B 

- 
J 
J 
J 

- 

77.6 
24.5 

1 
102,000 

; ' "* " 8.3 
- 
- 
- 

11,600 
&.229 

' "242 
7,410 

- 
2,460 

- 
33.9 

45.4 
23.9 

- 
96,400 

- 
- 

1 1,000 
\ 220 

\A a 74.5 
9,090 

- 
3,030 

- 
33.6 

J 
J 
J 

J 
- 
- 
- 

J 
- 
J 
- 

J 
J 
- 
- 

- 
- 

J 
- 
J 
- 

- 
- 
- 

94,900 
- 
- 
- 
- 

10,800 
( 212 

68.9 
8,940 

- 
- 
- 

29.9 

44 
23.6 

- 
93,100 

~,~'JTJ 
- 
- 

10,600 
" I 

72.1 
8,950 

- 
2,930 

- 
32.4 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 

J 
J 
- 

47.1 
25.2 

- 
54,400 

- 
- 

37 
- 

12,700 
*,$?3 

- 
1,500 

5.7 
10,200 

1.4 
- 

- 
- 
- 

103,000 

J 
J 
- 

- 
- 
J 
- 

- 
J 
B 
J 
J 
- 

- - - 
- 22.3 J 
- - - 

47,200 - 
- 
- 

J 
- 
J 
- 

- 
- 
- 

11,900 
"h, ,248 

72.6 
9,500 

- 
- 
- 

3 1 

- 
- 
- 
J 

- 
- 
- 

- 
- 
- 

11,500 
,:" t$ ?"f 

- 
1,950 

- 
11,000 

- 
- 

- 
- 
- 

- 
J 
- 

pp - - 



Table 5-8 

Detected Constituents in OverburdenIShale Monitoring Wells Above RBSCs and/or BSCs 
Powerhouse 2 Ash Pits Site Characterization Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 2) 

NE - Not established (RBSCs), not evaluated (BSCs). 
NA - Not analyzed. 

Location Code: 
Sample Number: 

Sample Date: 
Sample Depth: 

Sample Purpose: 
Low-Flow Sampled: 

Parameter I Units I RBSC I BSC I MDC 

Shaded cell indicates value is greater than RBSC. 
Bold text indicates value is greater than the BSC. 
RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1 E-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 1 E-6 and an HQ of 0.1), that concentration is selected as the RBSC. 
MDC - Maximum detected concentration for the AOC ("B" qualified data not included). 
BSC - Background screening concentration. 
"-" - Not Detected. 
~-lg/L - Micrograms per liter. 
mg/L - Milligrams per liter. 
NM - Not measured. 

Water Qualitv Parameters 

AP2-MWOI 
AP3057 

23-May-09 
0 - 0 Ft 
REG 
Yes 

R e s u l t l ~ ~  

Validation Qualifiers (VQ] 
J - The analyte was postively identifed; the reported value is estimated. 
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks. 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  
REG 
Yes 

~ e s u l t l v ~ ,  

AP2-MW 02 
AP3058 

25-May-09 
0-OFt  
REG 
Yes 

~ e s u l t l ~ ~  

AP3059 
25-May-09 

0-OFt  
FD 
Yes 

ResultlvQ 

AP3060 
26-May-09 

0-OFt  
FS 

Yes 
ResultlvQ 



Table 5-9

Detected Constituents in Bedrock Monitoring Wells Above RBSCs and/or BSCs
Powerhouse 2 Ash Pits Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(1 of 2)

Location Code:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:
Low-Flow Sampled:

Parameter Filtered Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
Volatiles
Acetone N ug/L 2,200 NE 50.6  - - 50.6 J 34.4 J  - -  - -  - -  - - 86.1 J
Benzene N ug/L 0.41 2.4 100 8.5 9.4 J 6.2 J 4.1 94.1 91.3 100 336
Butanone, 2- N ug/L 710 NE 7.4 7.4 2.4 J  - -  - - 4.3 J 4.9 J  - -  - -
Carbon disulfide N ug/L 100 NE 5.2  - -  - - 1.2 B 1.3  - -  - - 5.2 3.7 J
Chloroform N ug/L 0.19 NE 5.6  - - 5.6 B 4 B  - -  - -  - -  - - 14.6 B
Chloromethane N ug/L 19 NE 7.7  - - 7.7 J 3.5 J  - -  - -  - -  - - 44.9 J
Cyclohexane N ug/L 1,300 NE 74 54 74
Dichloropropene, trans-1,3- N ug/L NE NE 0  - -  - -  - -  - -  - -  - -  - - 1.7 J
Ethylbenzene N ug/L 1.5 0.87 21 9.6 9.7 J 6.6 J 5 17.7 17.2 21 57.1
Isopropylbenzene N ug/L 68 NE 5.8 2.5 5.8
Methylcyclohexane N ug/L NE NE 39 39 29
Methylene chloride N ug/L 4.8 NE 0  - -  - -  - -  - -  - -  - -  - - 13.4 B
Toluene N ug/L 230 1.7 54 5.3 4.8 J 3.3 J 2.3 41.3 39.6 54 147
Xylenes, total N ug/L 20 5.5 260 63.2 55.7 J 36.8 J 29 193 185 260 630
Semivolatiles
Dimethylphenol, 2,4- N ug/L 73 NE 0  - -  - -  - -  - -  - -  - -  - - 1.7 J
Methylnaphthalene, 2- N ug/L 15 NE 2.8 2.8 J 2.8 J 2.5 J  - - 1.9 J 1.3 J  - - 6.3
Naphthalene N ug/L 0.14 NE 2.9 2 J 1.9 J 1.6 J  - - 2.9 J 1.9 J  - - 7.4
Metals-Unfiltered
Aluminum N ug/L 3,700 309 46.7 42.8 J 46.7 J 45.5 J  - -  - - 17.4 J  - - 33.9 J
Barium N ug/L 730 11,800 184 22.7 J 21.1 J 21.3 J  - - 175 J 184 J  - - 161 J
Cadmium N ug/L 1.8 NE 0  - -  - -  - -  - -  - -  - -  - -  - -
Calcium N ug/L NE 316,000 404000 377,000 392,000 J 385,000 J 404,000 266,000 J 275,000 317,000 280,000 J
Cobalt N ug/L 1.1 12.1 0  - -  - -  - -  - -  - -  - -  - -  - -
Copper N ug/L 150 19.8 0  - -  - -  - -  - -  - -  - -  - -  - -
Iron N ug/L 2,600 1,550 283 283 J  - -  - - 194  - - 33 J  - -  - -
Lead N ug/L 15 NE 2.4  - -  - - 2.4 B  - -  - -  - -  - -  - -
Magnesium N ug/L NE 217,000 124000 121,000 124,000 123,000 119,000 103,000 J 110,000 120,000 112,000
Manganese N ug/L 88 636 53.7 53.7 11.1 J 10.7 J  - - 5.9 J 5.4 J  - - 7.1 J
Nickel N ug/L 73 8.6 0  - -  - -  - -  - -  - -  - -  - -  - -
Potassium N ug/L NE 116,000 13300 7,740 J 10,900 11,000 7,380 13,300 11,500 J 11,300 15,600
Selenium N ug/L 18 NE 21.3  - - 21.3 J 17.7 J  - - 6.7 B 14.3 B  - - 12.4 J
Sodium N ug/L NE 1,390,000 63000 26,400 32,100 J 32,100 J 28,500 56,600 J 58,500 63,000 61,100 J
Vanadium N ug/L 18 NE 1.6 1.6 J 1.1 J  - -  - - 1 J 1.3 J  - -  - -
Zinc N ug/L 1,100 507 0  - -  - -  - -  - -  - -  - -  - -  - -

Yes

AP2-BEDGW-002 AP2-BEDGW-003

Yes Yes Yes Yes Yes YesYes

AP3082
17-Nov-09

0 - 0 Ft
FS

AP3081
17-Nov-09

0 - 0 Ft
FD

AP3080
16-Nov-09

0 - 0 Ft
REG

AP3066
23-May-09

0 - 0 Ft
FS

AP3065
23-May-09

0 - 0 Ft
FD

AP3064
23-May-09

0 - 0 Ft
REG

AP3079
17-Nov-09

0 - 0 Ft
REG

AP3063
24-May-09

0 - 0 Ft
REG
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Table 5-9

Detected Constituents in Bedrock Monitoring Wells Above RBSCs and/or BSCs
Powerhouse 2 Ash Pits Site Characterization Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(2 of 2)

Location Code:
Sample Number:

Sample Date:
Sample Depth:

Sample Purpose:
Low-Flow Sampled:

Parameter Filtered Units RBSC BSC MDC Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
Yes

AP2-BEDGW-002 AP2-BEDGW-003

Yes Yes Yes Yes Yes YesYes

AP3082
17-Nov-09

0 - 0 Ft
FS

AP3081
17-Nov-09

0 - 0 Ft
FD

AP3080
16-Nov-09

0 - 0 Ft
REG

AP3066
23-May-09

0 - 0 Ft
FS

AP3065
23-May-09

0 - 0 Ft
FD

AP3064
23-May-09

0 - 0 Ft
REG

AP3079
17-Nov-09

0 - 0 Ft
REG

AP3063
24-May-09

0 - 0 Ft
REG

Metals-Filtered
Aluminum Y ug/L 3,700 309 39.3 16.2 J 37.4 B 39.3 B  - -  - - 12.4 J  - - 40.8 B
Barium Y ug/L 730 11,800 186 22.6 J 19.8 J 18.8 J  - - 171 J 186 J  - - 164 J
Cadmium Y ug/L 1.8 NE 0  - -  - -  - -  - -  - -  - -  - -  - -
Calcium Y ug/L NE 316,000 411000 389,000 347,000 J 335,000 J 411,000 257,000 281,000 323,000 256,000 J
Cobalt Y ug/L 1.1 12.1 0  - -  - -  - -  - -  - -  - -  - -  - -
Copper Y ug/L 150 19.8 0  - -  - -  - -  - -  - -  - -  - -  - -
Iron Y ug/L 2,600 1,550 46.5  - - 36.1 J 46.5 J  - -  - -  - -  - - 65.5 J
Lead Y ug/L 15 NE 2.1 2.1 B  - -  - -  - -  - -  - -  - -  - -
Magnesium Y ug/L NE 217,000 123000 119,000 118,000 J 113,000 J 121,000 98,700 J 108,000 123,000 109,000 J
Manganese Y ug/L 88 636 52.4 52.4 9.6 J 9.3 J  - - 5.6 J 6.1 J  - - 7.2 J
Nickel Y ug/L 73 8.6 0  - -  - -  - -  - -  - -  - -  - -  - -
Potassium Y ug/L NE 116,000 13800 9,790 J 11,500 J 11,000 J 7,540 13,000 13,800 11,800 16,300 J
Selenium Y ug/L 18 NE 74.9  - - 74.9 J 14.3 J  - - 8.1 J 8.8 J  - - 22.4 J
Sodium Y ug/L NE 1,390,000 65900 28,900 33,100 31,400 29,100 55,700 58,700 65,900 63,100
Vanadium Y ug/L 18 NE 2.3 1.1 J 2 J 2.3 J  - - 1.2 J 1.1 J  - - 2.6 J
Zinc Y ug/L 1,100 507 0  - -  - -  - -  - -  - -  - -  - -  - -
Water Quality Parameters
Alkalinity N ug/L NE NE 649000 417,000 472,000 J 492,000 J 490,000 649,000 J 632,000 590,000 662,000 J
Chloride N ug/L NE NE 111000 40,600 74,200 J 46,900 J 48,800 111,000 105,000 93,600 118,000
Cyanide, total N ug/L 73 NE 710 7.2 J  - -  - - 510  - -  - - 710  - -
Hardness N ug/L NE NE 1600000 1,600,000 1,200,000
HARDNESS (as CaCO3) N ug/L NE NE 1490000 1,440,000 1,490,000 1,460,000 1,090,000 1,140,000 1,160,000
Nitrate-Nitrite N ug/L NE NE 2000  - - 2,000 J 54 B 760 J  - -  - - 47 B
Sulfate N ug/L NE NE 1080000 946,000 776,000 J 1,070,000 J 1,080,000 519,000 476,000 626,000 496,000
Total dissolved solids N ug/L NE NE 2240000 2,240,000 J 2,200,000 J 2,050,000 J 2,000,000 1,900,000 J 1,740,000 J 1,500,000 1,570,000 J
Total suspended solids N ug/L NE NE 18000 18,000 4,000 UJ  - -  - -  - - 17,000  - -  - -
Turbidity N NTU NE NE 110 38.2 J 1.7 J 21.4 J 110 14 J - - 94 51.2

NE - Not established (RBSCs), not evaluated (BSCs). Ferrous iron measured in field using Hach test kit.
NA - Not Analyized. Oxidation reduction potential - Final YSI water quality meter field measurement 
Shaded cell indicates value is greater than RBSC.    prior to groundwater sample collection.
Bold text indicates value is greater than the BSC. NM - Not measured.
RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a 
   noncancer hazard quotient (HQ) of 0.1. Validation Qualifiers (VQ)
For chemicals that exhibit both cancer and noncancer effects, J - The analyte was postively identifed; the reported value is estimated.
  whichever type of effect results in a lower concentration B - The analyte was not detected significantly above the levels found in the 
   (using an ICLR of 1E-6 and an HQ of 0.1), that concentration is selected    associated method blank or field blanks.
   as the RBSC.
MDC - Maximum detected concentration for the AOC ("B" qualified data
   not included).
BSC - Background screening concentration.
"-" - Not Detected.
µg/L - Parts per billion.
mg/L - Parts per million.

KN10\PBOW\PH2\AP2\SCR\Final\File]\GW\9/16/2010\3:12 PM



FIGURES 
 





















h v \ / LEGEND: 
SOIL BORING 

SOlL BORING/PIEZOMETER 

mg/ kg MILLIGRAMS PER KILOGRAM 

NE NOT ESTABLISHED IRBSCs) ,  NOT 
EVALUATED (BSCs) 

NM NOT MEASURED 

- NOT DETECTED 

NOTES: 
1. SHADED CELL INDICATES VALUE IS GREATER THAN 

THE RBSC. 

2. BOLD TEXT INDICATES VALUE IS GREATER THAN 
THE BSC. 

3.  RBSC VALUES REFLECT AN INCREMENTAL LIFETIME 
CANCER RISK I l LCR l  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 IN A 
LOWER CONCENTRATION (USING AN ILCR OF 1E-6 
AND AN HQ OF 0.11, THAT CONCENTRATION IS 
SELECTED AS THE RBSC. 

4. BSC IS BACKGROUND SCREENING CONCENTRATION. 

5. MDC IS MAXIMUM DETECTED CONCENTRATION FOR 
THE INVESTIGATION AREA ("B" QUALIFIED DATA 
NOT INCLUDED). 

6. FERROUS IRON MEASURED IN FIELD USING HACH 
TEST KIT. 

7. OXIDATION REDUCTION POTENTIAL - FINAL YSI 
WATER QUALITY METER FlELD MEASUREMENT 
PRIOR TO GROUNDWATER SAMPLE COLLECTION 

8. VALIDATION QUALIFIERS (VQ) :  
B -THE  ANALYTE WAS NOT DETECTED 

SIGNIFICANTLY ABOVE THE LEVELS FOUND 
IN THE ASSOCIATED METHOD BLANK OR 
FlELD BLANKS. 

J - THE ANALYTE WAS POSITIVELY IDENTIFIED; 
THE REPORTED VALUE IS ESTIMATED. 

FIGURE 5-6 
DETECTED CONSTITUENTS AT 
POWERHOUSE 2 ASH PITS IN 
SURFACE AND SUBSURFACE 
SOlL SAMPLES ABOVE RBSCs 
AND/OR BSCs (JANUARY AND 
FEBRUARY 20091 

SCALE 

I 
0 80 160 FEET 

PO WERHOUSE 2 ASH PITS SCR 
FORMER PLUM BROOK ORDNANCE WORKS 
NASA PLUM BROOK STATION 
SANDUSK Y, OH10 

a a world of Solutionsm 



T- LEGEND: I 
V SURFACE WATER/SEDIMENT SAMPLE 

mg/  kg MILLIGRAMS PER KILOGRAM 

ug/L MICROGRAMS PER LITER 

NE NOT ESTABLISHED IRBSCs), NOT 
EVALUATED (BSCs) 

NM NOT MEASURED 

- NOT DETECTED 

Lmation Code: AP2-SD01 
Sample No.: APIOOO 

Sample  ate: 1 24-May49 11 
Sample Depth: 0 - 0.5 Ft 

Sample Purpose: 1 I Parameter I Units 1 RBSC 1 MDC I Result VQ 
REG I I1 

Location Code: AP2SWO1 
Sample Number. AP20M) 

Sample Date: 24-May-09 
Sample Depth: 0 - 0 Ft 

Cobalt mgtkg 23 7.4 7.4 

rnglkg 3100 9.6 9.6 
rnqlkq 55000 10400 10,400 

Sarnde purpose: 1 REG 
Parameter ]Units1 RBSC I MDC I Result IVQ 

METALS 
Aluminum u a l  3 7 0  1 1030 1 , 1 \ ,.- , 
Barium I ~QIL 1 7300 1 50.9 j 48.4 j J 11 Calcium IualLI NE 1 -00 179.100 1 

Potasslum IrnglkgI NE 1 498 
Selenium 1 rnalka 1 390 1 1 1 498 1 1 J  11 - .., 
Sodium rnglkg NE 85 
Vanadium mglkg 390 9.4 9.4 

mglkg 23000 34.7 34.7 

85-2 I NOTES: 
1. SHADED CELL 

THE RBSC. 

I . "  I 

i5nc l p g ~ ~ l  11000 1 12.4 j 12.1 j J 11 GENERAL CHEMISTRY INDICATES VALUE GREATER - -. . -. - . - . . . -. . . . . . . . . 

l~ardness (as CaCO3) 1 pgiL 1 NE 1 286000 1 286,000 1 11 
Lmation Code: AP2-SD02 

Sample No.: APlOOl 

2. RBSC VALUES REFLECT AN INCREMENTAL LIFETIME 
CANCER RISK IILCR) 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 IN A 
LOWER CONCENTRATION (USING AN ILCR OF 1E-6 
AND AN HQ OF 0.11, THAT CONCENTRATION IS 
SELECTED AS THE RBSC. 

Sample   ate: 1 24-May49 11 
Sample ~ e p t h :  1 0 - 0.5 Ft 11 

s a m a ~ i  puraose: l REG II 
Parameter I units 1 RBSC I MDC j 

METALS I Location Code: l AP2SW02 I h  3. MDC IS MAXIMUM DETECTED CONCENTRATION FOR 
THE INVESTIGATION AREA (YE" QUALIFIED DATA Sample Number 

Sample Date 
Sample Depth 

AP2001 
24-My49 

0 - 0 F t  
REG 

32,300 

12.4 

Aluminum I mgtkg] 77000 1 6310 1 
Arsenic I malka1 3.9 1 5.1 1 5.1 NOT INCLUDED). 

, .. - ,  
Barium rnglkg 15000 43.5 43.5 
Beryllium rnglkg 160 0.49 0.49 
Cadmium mglkg 70 0.37 0.37 
Calcium malka NE 26000 26.000 

4. VALIDATION QUALIFIERS (VQ) :  
B -THE ANALYTE WAS NOT DETECTED 

SIGNIFICANTLY ABOVE THE LEVELS FOUND 
IN THE ASSOCIATED METHOD BLANK OR 
FIELD BLANKS , " " ,  

Chromium I mgtkgl 2.9 I 10.5 j 10.5 11 Cobalt lmatkal 23 1 7.4 1 7.4 1 
Aluminum 
Barium 
Calcium 80900 

J - THE ANALYTE WAS POSITIVELY IDENTIFIED; 
THE REPORTED VALUE IS ESTIMATED. .," 

Copper rnglkg 3100 14.2 14.2 
Iron rnglkg 55000 14000 14,000 
Lead mqlkq 400 7.9 7.9 , - - ,  
Magnesium ImglkgI NE 1 7440 
Manaanese lmalkal 1800 1 379 1 7.440 379 1 11 - , - - ,  
Mercury mglkg 23 0.018 0.018 J  
Nlckel rnglkg 1500 16.1 16.1 
Potasslum rnglkg NE 1300 1.300 
Selenium rnalka 390 0.39 0.39 J  

,.- , 
Vanadium IpglLI 180 1 3.1 
Znc IuaJLI 11000 1 12.4 

, -. .., 
Si ler  ] mglkgl 390 1 0 I 
Sodium ImalkaI NE 1 157 1 157 1 - 1 1  J , " " ,  
Vanadium ~ m g t k g l  390 1 15.2 j 15.2 j 11 Znc z 

Location Code: AP2-SW03 
Sample Sample Number: Date: 24-May-09 AP2002 0 24-May-09 AP2003 AP2004 

24-May-09 
Sample Depth: 0 - 0 Ft 0 - 0 F t  0 - 0 F t  

Sample Purpose: REG FD FS 
Parameter l ~ n i t s l  RBSC I MDC Result IVQ Result ~ V Q  Result IVQ 

SEMIVOLATILES 
Bls(2ethylhexyl)phthalate I uglL 1 48 1 2 1 - 1  2 1 J I  - 1 -  
METALS 

Locatlon Code. AP2-SD03 
Sample No.: AP1002 

Sample Date: 24-May49 
1 Sample Depth: 0 - 0.5 Ft 

Sample Purpose: REG 
Parameter I Units I RBSC I MDC Result IVI 

EXPLOSIVES 
Trinitrotoluene. 2,4,6- I mglkgl 36 1 0.0647 1 0.0647 ] 
SEMIVOLATILES 

J I 
Aluminum 1 p g i ~  1 37000 1 1030 1 357 1 1 377 1 1 368 1 1 Barium I u a l ~  1 7300 1 50 9 1 44.7 1 J I 45 3 1 J 1 - I - 

Fluoranthene 1 mglkgl 2300 1 0.0525 1 0.0525 1 
METALS , . "  , 

Calcium IuglL]  NE 1 80900 1 76.400 1 [ 77.400 1 1 80.900 1 
Iron 1 u d L  1 26000 1 1060 1 451 1 1 455 1 1 546 1 

Aluminum mglkg 77000 7220 7.220 
Arsenic mglkg 3.9 10 1 10.1 J 1  
Barium mqlkq 15000 67 1 67.1 J Lead j 15 j 2.9 j 2.9 / ~ i  - j - j  - / 

Maanesium 1 ualL I NE 1 22300 1 20.500 1 1 20.800 1 1 22.300 1 
, - - G  

Beryllium mglkg 160 0.52 0.52 
Calcium mglkg NE 12900 12,900 J  
Chromlum mglkg 2.9 8.6 8.6 J 
Cobalt malka 23 6.2 6.2 J 

" 

Manganese L 880 102 52.6 52.9 53.4 
Potassium I . l g , L I N E 4 4 0 0 3 , 1 5 0 1 J I - T - F  
Sodium pg/L NE 40000 32.100 32.800 40,000 
Vanadium ua/L 180 3.1 1.7 J 1.6 J - 

, - .., 
Copper mglkg 3100 17.2 17.2 
Iron mglkg 55000 39100 39.100 
Lead mglkg 400 10 6 10.6 ' J I  J 
Magnesium mglkg NE 7470 
Manganese mglkg 1800 151 151 
Mercurv malka 23 0.016 0.016 J 

7470  I " .. 
Nickel mglkg 1500 16 16 
Potasslum mglkg NE 1060 
Selenium mqlkg 390 0 92 0.92 J 
Si l~er  j m & i j  390 j 0.083 j 
Sodium I malksI NE 1 55 1 

L , - - ,  J 

Vanadium 1 mglkgl 390 1 13.6 1 13.6 1 J  
Znc a J  

Location Code. AP2-SD04 
SarnpleNo.: AP1003 I AP1004 I AP1005 

Sample Date: 25-May-09 
Sample Depth: 0 - 0 Ft 

Sample Date' 25-May-09 25-May -09 
Sample Depth 0 - 0 5 Ft I ??::: ," 0 4 . 5  Ft 

Sample purpose: 1 REG 
Parameter ]Units1 RBSC I MDC I Result IVQ 

METALS 
Aluminum lualLl 37000 1 9030 1 1.030 1 J ,.- , 
Barium ~91L 7300 50.9 50.9 J 
Calcium ~ g l L  NE 80900 80,700 
Cobalt vglL 71 1.2 1.2 J 
Iron ualL 26000 1060 1.020 ,.- , 
Lead ~ g l L  15 2.9 2.9 J 
Magnesium ug/L NE 22300 20.700 
Manganese PglL 880 102 83.1 
Nickel ualL 730 6.2 6.2 J . - 
Potassium yglL NE 4400 4,400 
Sodium pglL NE 
Vanadium pglL 180 3.9 3.1 J 
Znc ua/L I I O O O  12.4 10.6 J 

, - .., 
Nickel rnglkgl 1500 1 27.6 ] 27.6 1 ] 22.6 [ 
Potasslum I rnalkaI NE 1 1850 1 1.850 1 1 1.470 1 1.420 , . .- 
Selenium mglkg 390 0 83 0 83 J 0.48 J - 
Sodium mglkg NE 170 170 J 157 J - 
Vanadium mglkg 390 14.9 14.9 12.5 13.3 -- 
Znc malka 23000 62.5 59.7 54.9 1 62.5 

Parameter Units RBSC MDC Result VQ 
Sample Purpose: 

Parameter 

FIGURE 5-7 
DETECTED CONSTITUENTS AT 
POWERHOUSE 2 ASH PlTS IN 
SURFACE WATER AND SEDIMENT 
SAMPLES ABOVE RBSCs 
(MAY 2009) 

. . e I 

II ~ron i mq~kq i 55000 i 10400 i 10.400 i 11 

PO WERHOUSE 2 ASH PlTS SCR 
FORMER PLUM BROOK ORDNANCE WORKS 
NASA PLUM BROOK STATION 
SANDUSK Y, OHIO 

SCALE 

I 
o 80 160 FEET a a world of Solutionsm 



LEGEND: 
O OVERBURDEN MONITORING WELL 

SOIL BORING/PIEZOMETER 

ug/L MICROGRAMS PER LITER 

NE NOT ESTABLISHED (RBSCsl, NOT 
EVALUATED IBSCs) 

NM NOT MEASURED 

- NOT DETECTED 

NOTES: 
1. SHADED CELL INDICATE5 VALUE IS GREATER THAN 

THE RBSC. 

2. BOLD TEXT INDICATES VALUE IS GREATER THAN 
THE BSC. 

3. RBSC VALUES REFLECT AN INCREMENTAL LIFETIME 
CANCER RISK IILCR) 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 IN A 
LOWER CONCENTRATION (USING AN ILCR OF 1E-6 
AND AN HQ OF 0.11, THAT CONCENTRATION IS 
SELECTED AS THE RBSC. 

4. BSC IS BACKGROUND SCREENING CONCENTRATION. 

5. MDC IS MAXIMUM DETECTED CONCENTRATION FOR 
THE INVESTIGATION AREA ( "B"  QUALIFIED DATA 
NOT INCLUDED). 

6. VALIDATION QUALIFIERS (VQ): 
B -THE ANALYTE W A S  NOT DETECTED 

SIGNIFICANTLY ABOVE THE LEVELS FOUND 
IN THE ASSOCIATED METHOD BLANK OR 
FIELD BLANKS. 

J - THE ANALYTE WAS POSITIVELY IDENTIFIED; 
THE REPORTED VALUE IS ESTIMATED. 

7. ONLY NITROAROMATICS WERE ANALYZED IN 
GROUNDWATER DURING THE MONTH OF NOVEMBER. 
NO NITROAROMATICS WERE DETECTED THEREFORE 
NO DATA IS SHOWN. 

locat~on C d e .  AP2-PZ07 
Sample Number: AP3022 I AP3015 I AP3016 

Sample Date: 2-Feb-09 2-Feb-09 2-Feb-09 
Sample Depth: 0 - 0 Ft 0 - 0 Ft 0 - 0 Ft 

Sample Purpose. REG FD FS 
Low-Flow Samoled: Yes Yes Yes 

Locat~on Code: AP2-PZ04 
Sample Number: AP3019 

Sample Date: I -Feb-09 
Sample Depth: 0 - 0 Ft 

Sample Purpose: REG 
Low-Flow Sampled: Yes 

Sample Purpose: Parameter ] ~ n ~ t s I  RBSC I BSC I MDC I ResultlVQl ResultlVQl ~esul t lVC 

Low-Flow sampled: 1 Yes 
Parameter IUnitsI RBSC I BSC I MDC I Resultlv 

Metals-Unfiltered 
Aluminum 1 uqlL 1 3,700 1 309 1 2400 1 1471 J 1 93.31 J I Metals-Unfiltered 

I ualL 1 3.700 1 309 1 2400 1 2.4001 - 
Barium uglL 730 11.800 98 31.9 31.3 - - 
Cadmium ug/L 1.8 NE 4.28 3.91 J 4.27 J - - 
Calc~um uglL NE 316,000 179000 110,000 110,000 101.000 
Cowoer u a l l  150 19.8 12.3 . - 5.71 J . - 

- 
Cadmium 1 uglL [ 1.8 [ NE 1 4.28 
Calcium 1 ualL I NE 1 316.000 1 179000 

Parameter IUnitsI RBSC I BSC I MDC I Resultlv 
Metals-Unfiltered 

, , - ,  
Iron u ~ / L  2,600 1.550 5060 593 J 325 J 191 
Magnesium ugJL NE 217.000 42700 31.900 32.200 29.200 
Manganese uglL 88 636 229 24.5 21.6 20.7 
Nickel ualL 73 8 6 74 2 - - 4 J - - 

I ,  
Cadmium 1 U ~ J L  1 1.8 1 NE 1 4.28 j 4.281 J 11 Calcium I ualL 1 NE 1 316.000 1 179000 1 135.0001 - 
Copper ug/L 150 19.8 12.3 5.63 J 
lron uglL 2,600 1.550 5060 203 
Magnes~um uglL NE 217,000 42700 39,600 
Manaanese ualL 88 636 229 22.1 

" ,  
Potassium ] u g l L I  NE 1 116,000 1 8940 1 5481 J 1 521 1 J 1 - - 
Sodium I u a l l l  NE 11.390.0001 12200 1 6.9901 1 6.8601 1 6.3801 Potassium l u g l L [  NE [ 116,000 1 8940 

Selenium u 7.55 
j 1,2601 11 

7.551 J 
Barium uglL 730 11.800 88.1 28.2 29.3 - - 
Cadmium ug/L 1.8 NE 4.4 3.9 J 3.98 J - 
Calc~um u g l l  NE 316,000 172.000 103.000 108.000 103.000 
Maanes~um u a l l  NE 217,000 42.800 31.400 31.100 29.900 

Sociurn ~ G L  NE 1.390.000 12200 12.200 
1 Vanadium uglL 18 NE 5.39 

MetalsFiltered 

- 
Potassium 1 uglL [ NE [ 116,000 1 8940 
Socium l u a l L [  NE [1.390,0001 12200 

Barium uglL 730 11.800 88.1 34.9 
Cadmium uglL 1.8 NE 4.4 4.36 J 
Calc~um uglL NE 316,000 172,000 172,000 
Cowwer ualL 150 19.8 6.9 6.9 J 

- 
Metals-Filtered 
Barium l u a / L l  730 1 11.800 1 88.1 1 22.81 Manganese u g l l  88 636 220 19 17.1 30 7 

Potassium u g l l  NE 116,000 9.500 460 J 445 J - - 
Sodium uglL NE 1,390,000 12,500 7.000 6.840 6.180 
Water Qualitv Parameters 

FIGURE 5-8 
DETECTED CONSTITUENTS AT Cadmium ' u ~ L '  1.8 ' NE 4.4 4.13 J 

Calc~um uglL NE 316.000 172,000 135,000 
Magnesium uglL NE 217.000 42.800 40.800 
Manaanese ualL 88 636 220 16.2 

POWERHOUSE 2 ASH PlTS IN 
OVERBURDEN/SHALE 
GROUNDWATER SAMPLES 
ABOVE RBSCs AND/OR BSCs 
(JAN., FEB., MAY, AND NOV. 2009) 

, , 

Magnesium j ug l~  j NE j 217.000 j 42.800 j 42.8001 
Potassium 1 ualL 1 NE 1 116.000 1 9.500 1 5101 J " ,  
Selenium I uglL 1 18 1 NE 1 6.8 1 6.821 J 11 S d i u m  lua lL1 NE [1.390.0001 12.500 1 12.5001 

- - ,  
Potassium 1 U ~ J L  I NE 1 116,000 1 9,500 1 3461 J 11 Socium l u a l L l  NE [1.390.0001 12.500 1 9.2801 

Water Quality Parameters 
Alkal~n~tv 1 ualL 1 NE I NE 1 362.000 1 231.0001 

Water Quality Parameters 
Alkal~nitv 1 ualL I NE I NE 1362.000 1 132.0001 ., 

Chloride uglL NE NE 12,600 11,600 J 
Hardness uglL NE NE 622.000 622.000 
Nitrate-Nitrite u d L  NE NE 10.900 566 J 

., 
Chloride uglL NE NE 12,600 5 , 1 4 0 J  
Hardness uglL NE NE 622.000 501.000 
Nitrate-Nitrite u d L  NE NE 10.900 49 J 

PO WERHOUSE 2 ASH PlTS SCR 
FORMER PLUM BROOK ORDNANCE WORKS 
NASA PLUM BROOK STA TION 
SANDUSK Y, OHIO 

- 
Sulfate uglL [ NE [ NE 1 341,000 ] 341,0001 

/ ITotaI dissolwd solids I uolL I NE I NE 1 804.000 1 804.0001 11 
- 

Sulfate 1 uglL 1 NE I NE 1 341,000 1 236,0001 
Total dissol~ed solids 1 ualL 1 NE I NE 1 804.000 1 619.0001 - 

Total suspended solids 1 ug/L 1 NE I NE 1 59,000 1 59,0001 / lTumiditv INTUI  NE 1 NE 151 .50  1 51.51 J 

- 
Total suspended solids 1 uglL 1 NE I NE 1 59,000 
Turbiditv I N T V I  NE I NE 151 .50  SCALE 

A 
0 80 4- 160 FEET 

a 
' a world of Solutions" 



\ LEGEND: 
8 BEDROCK MONITORING WELL 

u g / L  MICROGRAMS PER LITER 

NE NOT ESTABLISHED (RBSCs l ,  NOT 
EVALUATED (BSCs) 

NM NOT MEASURED 
Location Code: PPZ-BED wm 

Sample Number: ~ ~ 3 0 6 3  m 7 9  m c a 1  mw 
Sample Date: 2 4 4 ~ ~  1 7 ~ ~ -  1 7 ~ ~ -  1 7 4 ~ -  

Sample Depth: 0. o R 0 - O R  0 - O R  0 - O R  
Sample Purpose: REG REG FD FS 

- NOT DETECTED 

Low-Flow sampled: 1 yes I Yes Yes Yes 
Param?ter ] ~ i k w d [ ~ d s [  RBSC [ BSC I M)C I ~ e s d I l V Q 1  R ~ S U # ~ V Q [  ~ e s d t [ V Q I  ~ e s d t l V Q  

NOTES: 
1. SHADED CELL INDICATES VALUE IS GREATER THAN 

THE RBSC. 

2. BOLD TEXT INDICATES VALUE IS GREATER THAN 
THE BSC. 

3 .  RBSC VALUES REFLECT AN INCREMENTAL LIFETIME 
CANCER RISK (ILCR) 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 IN A 
LOWER CONCENTRATION (USING AN ILCR OF IE-6 
AND AN HQ OF 0.1). THAT CONCENTRATION IS 
SELECTED AS THE RBSC 

4. BSC IS BACKGROUND SCREENING CONCENTRATION. 

5. MDC IS MAXIMUM DETECTED CONCENTRATION FOR 
THE INVESTIGATION AREA ("8" QUALIFIED DATA 
NOT INCLUDED). 

6. VALIDATION QUALIFIERS (VQ): 
B -THE ANALYTE W A S  NOT DETECTED 

SIGNIFICANTLY ABOVE THE LEVELS FOUND 
IN THE ASSOCIATED METHOD BLANK OR 
FIELD BLANKS. 

J - THE ANALYTE WAS POSITIVELY IDENTIFIED; 
THE REPORTED VALUE IS ESTIMATED. 

Sdfale N udL NE NE 10800W W.OW 776.WO J 1,070,MW) J l.WO,OW 
Tdal &solved sdids N udL NE hlE 22400002,240,000 J 2,20c,000 J 2.050,000 J 2,MIO,OW 
Tdal w d  sdids N udL NE M 18000 18.000 4.000 UJ . - - - 

Tmdtv N NL! NE NE 110 38.2 J 1.7 J 21.4 J 110 

Sample Number: ~ ~ 3 0 6 4  f P 3 0 6 5  , 4 7 0 6 6  
Sample Date: 23-~ap09 23-h1apo9 2 3 - ~ ~ 0 9  1 E - N U A ~  

0 -OFt  
Sample Purpose: 

LOW-Flow Sampled: 1 yes Yes Yes Yes 

ParamHer I blteredl Unrtsl RBSC I BSC I MDC I ~(esultl \/0 I RFSUN~ \,V I ~ e s ~ r l t l  ?/O I ~esul t l  VQ 
Vnlatilrc 

lkem ivolatiles I 

Nophth den e I N l u s l ~ l  0 1 4  1 NE 1 7 4  1 . - 7.4 1 
Metals-Vnfiltered 

FIGURE 5-9 
DETECTED CONSTITUENTS AT 
POWERHOUSE 2 ASH PlTS IN 
BEDROCK GROUNDWATER SAMPLES 
ABOVE RBSCs AND/OR BSCs 
(MAY AND NOVEMBER 20091 

POWERHOUSE 2 ASH PlTS SCR 
FORMER PLUM BROOK ORDNANCE WORKS 
NASA PLUM BROOK STA TION 
SAND USK Y, OH1 0 

SCALE 

c 
o 80 160 FEET HI' a world of Solutions" 



APPENDIX A 

DIRECT-PUSH SOIL BORINGIPIEZOMETER AND 
MONITORING WELL HTRW DRILL LOGS AND 

WELL CONSTRUCTION DIAGRAMS 

KN1 OWBOW\PH2\AP2\SCR\F\F-AP2~SCR.docx\9/15120l0 ( 1  1 :SO AM) 

















n ' \shared\cmmon\damgroup\fMform',Se~e~al WCD xls:Temp P~ero 1 1125!2008 































411 eleval~orls are referenced lo kiSL (NAVO 8 8 )  
Shaw E & I ,  Inc. 

t l  completed as well - see weli construction d~agrarn 

n ishared\comn~on\d~mgroupifld.forrn:Severdl WCD xIs\Temp Prezo. 1 1'25,2008 













n ishared\c~nmon\damgroup'ffd_form:Svera WCD rls~Temp P~ezo 1 1  25,2008 









Subcontracior 

Pratecl~ve Cover Elevat~on 

Top of Casing Eir [ft) Piotect~ue Castng 

Toy of Casing St7ckup ( h )  

Dinlensions ( ~ n )  

Land Surface El" i n )  bG, & 
Guard Post 

Appiox~male Dianieler Ground Seal [Surface Pad) 

Dimensions 

Weii Casirg Diameter tin, 2 
Ann ,tar Space Seal 

Benloi ~ t e  C s i ~ ~ e n t  Grotit 

Sertonile Seal 

Depth to 'bkaler (ft\ 

lnstallal~ori 

Post DeveiopnieN Gtavily Trefn~e 

H~dral!on time (hrsi > I  

F~lier Pack bialer~ai 

Top of Hentonile Seal ( h )  I lanufaclurer &d-/)m$&&j 

Top of Filter Park i f t j  

liistalla!ion 

Top of Screen interval [f t) 

Bollom of Screen Interval (111 Well Screen Casing 

Boilom of Well ( f t )  

Bottom 01 Filler Pack ( R )  

wrap 

Bonom of Borehole (it) SumpIEnd Cap 

Backfill Malerial 









Prorectrve Cover Elevat~on 

Top of Castng Elv ifti 
Proteclive Casing 

Top of  Caslng Stlckup ( h )  

Land Surface Elv ( h  i 

Guard Post 

Ground Seal (Surface Pad) 

Well Caslng Dlainetfr i ~ n l  

Annular Space Seal 

Bentontte Seal 
Depth to Water (fi) 

Installal~on 
Post Developmerit 

T-erne Pumped 

Hvdratfon time (hrs) 1 hr, 

Flllcr Pack hlater~al 
Top of Beitfonite Seal [it) 

fLlanufacturer 

Top of F~lter P a ~ k  ( t i )  
Lolurne Added ( H  ) 

inslallation 

Top of  Screen Interval (h) 

Bottom of Scr- Interval ( h )  /$, 0 ' Well Screen C a s q  

Bottom of Filler Pack (f l) 

Bottom of Borehole (ft) 

Backfill hlalerial 

Ail elevations are referenced to the Ohlo State Plane ( ~ o i l t ,  Zone) NAD 83  

verl~cal daturn NGVD 1929 









Protecttve Cover Elevation 

Top of Castng Elv ( i t 1  Protective Casing 

Top of Casing Stickup (it) 

Dimensions (in) 

Land Surface Elv ( f t )  

- 
Approxtmate Diameter Ground Seal (Surface Pad) 

of Borehote (in) Dirnens~ons 

Concrete 

Well Castng Dlameler (In) 

Annular Space Seal 

aenlonite Cemeni Grout 

Bentontie Seai 

Depth to Water ( i t )  hlanufacturer 

Post Developinept 

Hydration lime (hrsi 

Filter Pack Material 

Top of Bentonite Seal (it) hlanuiacturer 

Product Name 

Top of Filter Pack (it) 

lnslallat~on 

Top of Screen interval ( i t )  

Manufacturer C*-U , ~ h c l C ~  

Bottom of Screen interval (fl) 9 8 q L) Well Screen Cas~ng 

Manufacturer 

Bollom of Well (it i  

Bottom of Fliler Pack (8) 

Bottom of Bwehole (H)  SurnplEnd Cap 

Backfill Material 

Monitoring Well Construction Form 
Pro jec t  % t d  
L o c a t i o n  N&SL ?\Lch Bi-& C;k!k~h, S ; C ~ + C /  
C l ~ e n t  NSkc - f l i ~ . ~ X ~ i ; / / < ,  Tfl 
Subcontracior A E  b+l(ia 
Orl l ler  bJw\ 6 (&&‘>& 

Well N u m b e r  &PL r4tb~@3 
Site L o c a t ~ o n  &% Pi& z 
instai lat ton D a t e  q\ \q if33 
North~ng c a a ?  7 3 - 3 2  
E a s t l n g  k9 \ i 13-4 .37 

S h a w  F~eld R e p r e s e n t a t w e .  bkbh c 4 ~ 4  L p  NAD 83 NGVD 1929 























Protect~ve Cover Elevation (ft): c 33 Protective Casing- 
Top of Casing Eievation (f!) 

Land Surface Eleuation jh! 

Approximate D~arneter 

of Section 1 Borehole ( ~ n )  5 * 6 20. 5 ' 

Oeplh to Bedrock ( f i )  

Botroni of Surface Casing (n). 

U ~ r  s@ 94 5 1  ~ . r i l - J  7,pt Z& 
Lebe*$ *h@ 1 w i g  &elb*;kSC.~ h Annular Space Seat- 

B~n lon i te  Seal- 
Post De\,~iopment 

hlanufacturer 

Appioxirilate Di;imetei 

01 Secllon 2 Borehole (in) 

Filter Pack Matetlai. 

Well Casrnu Diameter iirl) 

Top of 6enton:le Seal ( f t )  Volurne Added (ftZ)- 3. $47 (7- b*,] 

Top of Filler Pack !ft). 

Top of  Screen liiterval (Ft) Diameter (I"): 2 " 

Wei! Screen Casing. 

Botiorn of Screen Interval (n)- (a 5, $0 ' 

Botlom of ?/ell (ft). 

Bottom o f  F~lter Pack (it). 

Bottom of Borehole ( i t )  
Backfill Materaal. n/OW 

n.!sharedcon~nion\dan~groupifid..fori~'We!! Constr.xlsiBedrock~? 1i25/2008 









I' 

& HTRW DRILLING LOG (continuation sheet) 
S 8 v E L I . k  

PTOJC$C~ F'[IoLJ Geologtstb,k;36/a sheet 9 of / fJ Sheek 

> - 
951 gs 

m, 
a 5 

Descnpbon of Matertals 

I 

Y * An- sam* > $' - * R f ~ O n s  4 o r e  
2 

Remarks 
(ppmf Box No 

No S 5 
2 

I 

n-Vzvagi01 

L O  4 L ~ Y L E S ' W ~ E , ~ F ~ L ,  4 4  

s h t  4*L-@9 - - - 
Lxf iE57b~$,  d k r ~  

W Z  
- 
- 
- 

to 23.9 
2.4 

- 
- 
- 
- 
- 
- 
- 

z5 - 
- 
- 

3 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

27 - - 
- 
- - 

- 

- 
- 
- 
- - 

2 9  - - 
- - 
- 

Projecl 

U4 - 

0- 0 

- - - -- 21.1 - 
,4Jk k g l  

7, & 

223, b 

-b?.9 

424.3 - t4,4 

.rz t 

a z c q  

-27. G ' 

-28.b 

2.6. I - - - 
C- r (2 i,l-+&] - - 

R k ,  4 0  
- 
- 
- 

&L 4 r b  - 
- 
- 

S + d - b $ 3 f  - - 
- 
- ~a-4 - o w  - 
- 
- - 

D"H"~S/"& z 
- 

Oz+ 2 - 
- - 

u,s- Q - - 
& , ' O  - - 
U Z . 0  - 

- 

r/*c- 4,o (7) 
- - 
- 
- - 

T+&+~"L(-@ 
rob k -so 
c ~ ' Y ; L ; ~ X . L ~ ? A - -  

- 
- 
- 

- 
c!w4 0857 

- 
- 

&1-0 
- 
- 
- 

- 
- 
- - 
- 
- 
- 
- 
- 
- 

3 - - - 
- - 
- 

- 2 q,7 - 
- 
- 















Installation Date 

Protective Caslng- 
Top of Casing Elevation (tl) 

Top of Cas~ng Stickup (fi) 

Land Surface Elevation (it)- [$3 2; 

Approximate Dlameter Z" * I s' 
of  Sectlo" 1 Borehole (in)- @ *tO 2 ( # (  ' 

Depth to Bedrock (fl) 

Cenieniing Plug 

Annular Space Seai 

Bentonite-Cement Grout 
Depth to V1iater ( i t ) -  

Instabt ion Gravty pumped 

Bentonite Seai 
Post Deveiopment 

Ivtanuiaclurer 

Approxiniate Dtarneic-r 

of  Section 2 Borehole (in). 

F~lter Pack hla(erla1 

TOP of Benton~te Seal (fi). 6 2, 0 ' Imdi?rAd/ Voluine Added (h') 3 4 3  (6, &*,) 

Top of Filler Pack [fi] 

Top of Screen liiterval (ti) 
Diameter (in)- 2 " 

"Veil Screen Cas~ng 
Botton? of Screen Inten,a! (it) $F, & ' 

Boltorn of Well (it) 

Bottom of Fllter Pack ( t i )  

Bottom of Borehole (fi) 
Backftll idaterial. 

n.!shared?com1iionidan1grou~iHd~form:We!! Conslr xls\Bedrock!Ili25/2008 



















r 
Monitoring Well Construction Form (Bedrock) 

P r o j e c t  P Ad LJ 
N ~ S A  P 

W e l l  Number 1 
L o c a t i o n  

AP2-BEOW-003 '** ' " d k  cbhbn. S d w r ~ . ,  , O L ~  s ~ i e  i o c a l o n  
Cl~ent h S A  CE- iV~rhr / ; l /~  7hj i n s t a l l a t ~ o n  D a t e  

Ask PI-+ C't 
4-IF-09 

S u b c o n t r a c t o r  14 4 6 d h-// /hd North~ng 

Drriler 70- surficft 
7,lr?.aef 

I ( c v t ~  W-2 / East~ng rq I 1 b1q .32 
Shaw Fleid R e p r e s e n t a t w e  D r i d  &&- Shaw Pro jec t  Number / 334 2 2  

Protecl~ve Casing- 

Top of Casing Elevation (ti) 

Top of Caslng Stickup (it). 

Approxlrnate D~arneter 
''- " ' ' 

of Section 1 Borehole (in). $ *)0 24, $' 

Depth to Bedrock Ift) 

Annular Space Seal 

Bentonite-Cement Grout 
Depth to V'!aler (ft)- Installation Gravity 

Bentonite Seal 

Post De~elopment. 

Aoprox~maie Draineier 

of sect~on 2 ,ore,ole (I,,, 6 " 
Filter Pack P-3ateriai 

K"l l  Casing Oianieler (in) Alariufaclurer: Se 

Top of Bentonite Seal (H) 

Top of F~f(er Pack ( t t )  

Too of Scree11 interval {fi) 4 $, 0 ' Diameter (1")- 2 " 

'~:'e!l Screen Casing 

Bottom ot Screen Interval (ft). 6 0, 0 ' 

Boltom of irrfell (ft) 

Bottom of Fflter Pack (h) 

Bottom of Borehole (ft) Backf~tl Material 



APPENDIX B 

DIRECT-PUSH SOIL BORING, DIRECT-PUSH GROUNDWATER, 
SURFACE WATER, SEDIMENT, AND GROUNDWATER SAMPLE 

COLLECTION LOGS 

KNl O \ P B O W \ P H ~ ~ P ~ \ S C R \ F \ F - A P ~ _ S C R . ~ O C ~ \ ~ ~ ~ S / ~ O ~ O  ( 1  1 :50 A M )  































































































































































































































APPENDIX C 

ROCK CORE PHOTOGRAPHS 

KN 1 O\PBOW\PH~\AP~\SCR\F\F-AP~_SCR.~OC~\~I~  5120 10 (1 1 :50 AM) 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record  
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 

 
Boring: 
 
AP2-BEDGW-001 
 
Box:  
 
1 of 8 
 
 
Depth: 
 
20.5’ to 29.9’ 
 
 
Comments: 
 
Photo 1:  View of 
entire box.  

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
1 of 8 
 
 
Depth: 
 
20.5’ to 29.9’ 
 
 
Comments: 
 
Photo 2:  Close-up 
view of left portion of 
box.   
 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box:  
 
1 of 8 
 
 
Depth: 
 
20.5’ to 29.9’ 
 
Comments: 
 
Photo 3:  Close-up 
view of right portion 
of box. 
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
2 of 8 
 
 
Depth: 
 
29.9’ to 37.9’  
 
 
Comments: 
 
Photo 4:  View of 
entire box. 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box:  
 
2 of 8 
 
 
Depth: 
 
29.9’ to 37.9’ 
 
 
Comments: 
 
Photo 5:  Close-up 
view of left portion of 
box. 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
2 of 8 
 
 
Depth: 
 
29.9’ to 37.9’ 
 
 
Comments: 
 
Photo 6:   Close-up 
view of right portion 
of box. 



 
 
 

 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.9’ to 46.0’ 
 
 
Comments: 
 
Photo 7:  View of 
entire box. 
 
Note: Box is 
marked 46.8 but 
should be 46.0 
 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.9’ to 46.0’ 
 
 
Comments: 
Photo 8:  Close-up 
view of left portion of 
box. 
Note: Box is 
marked 46.8 but 
should be 46.0 
 

 



 
 
 

 
 
 
 
 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.9’ to 46.0’ 
 
 
Comments: 
Photo 9: Close-up 
view of right portion 
of box. 
Note: Box is 
marked 46.8 but 
should be 46.0 
 
 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.0’ to 55.9’ 
 
 
Comments: 
 
Photo 10:  View of 
entire box.  
 
 
 
 
 
 

 
 
 
 
 
 
 
 



 
 
 

 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.0’ to 55.9’ 
 
 
Comments: 
 
Photo 11:  Close-up 
view of left portion of 
box.  
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.0’ to 55.9’ 
 
 
Comments: 
 
Photo 12:  Close-up 
view of right portion 
of box. 
  

 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.9’ to 65.7’ 
 
 
Comments: 
 
Photo 13: View of 
entire box.   
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.9’ to 65.7’ 
 
 
Comments: 
 
Photo 14:  Close-up 
view of left portion of 
box. 
 

 
 
 
 
 

 



 
 
 

 
 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

  
 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.9’ to 65.7’ 
 
 
Comments: 
 
Photo 15:  Close-up 
view of right portion 
of box.  
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.7’ to 75.4’ 
 
 
Comments: 
 
Photo 16:  View of 
entire box. 

 
 
 
 
 
 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.7’ to 75.4’ 
 
 
Comments: 
 
Photo 17:  Close-up 
view of left portion of 
box.  
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.7’ to 75.4’ 
 
 
Comments: 
 
Photo 18:  Close-up 
view of right portion 
of box. 

 
 
 
 

 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Cient: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
7 of 8 
 
 
Depth: 
 
75.4’ to 84.2’ 
 
 
Comments: 
 
Photo 19:  View of 
entire box.  
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
7 of 8 
 
 
Depth: 
 
75.4’ to 84.2’ 
 
 
Comments: 
 
Photo 20:  Close-up 
view of left portion of 
box. 

 
 
 

 



 
 
 

 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
7 of 8 
 
 
Depth: 
 
75.4’ to 84.2’ 
 
 
Comments: 
 
Photo 21:  Close-up 
view of right portion 
of box. 
 

 
Boring: 
 
AP2-BEDGW-001 
 

 

 
Box: 
 
8 of 8 
 
 
Depth: 
 
84.2’ to 87.0’ 
 
 
Comments: 
 
Photo 22:  View of 
entire box. 

 
 
 
 
 
 

 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-001 
 
 
Box: 
 
8 of 8 
 
 
Depth: 
 
84.2’ to 87.0’ 
 
 
Comments: 
 
Photo 23:  Close-up 
view of left portion of 
box.  
 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record  
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 

 
Boring: 
 
AP2-BEDGW-002 
 
Box:  
 
1 of 8 
 
 
Depth: 
 
21.1’ to 30.8’ 
 
 
Comments: 
 
Photo 1:  View of 
entire box.  

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
1 of 8 
 
 
Depth: 
 
21.1’ to 30.8’ 
 
 
Comments: 
 
Photo 2:  Close-up 
view of left portion of 
box.   
 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box:  
 
1 of 8 
 
 
Depth: 
 
21.1’ to 30.8’ 
 
Comments: 
 
Photo 3:  Close-up 
view of right portion 
of box. 
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
2 of 8 
 
 
Depth: 
 
30.8’ to 37.6’  
 
 
Comments: 
 
Photo 4:  View of 
entire box. 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box:  
 
2 of 8 
 
 
Depth: 
 
30.8’ to 37.6’ 
 
 
Comments: 
 
Photo 5:  Close-up 
view of left portion of 
box. 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
2 of 8 
 
 
Depth: 
 
30.8’ to 37.6’ 
 
 
Comments: 
 
Photo 6:   Close-up 
view of right portion 
of box. 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.6’ to 46.1’ 
 
 
Comments: 
 
Photo 7:  View of 
entire box. 
 
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.6’ to 46.1’ 
 
 
Comments: 
Photo 8:  Close-up 
view of left portion of 
box. 
 
 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
3 of 8 
 
 
Depth: 
 
37.6’ to 46.1’ 
 
 
Comments: 
Photo 9: Close-up 
view of right portion 
of box. 
 
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.1’ to 55.5’ 
 
 
Comments: 
 
Photo 10:  View of 
entire box.  
 
 
 
 
 
 

 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.1’ to 55.5’ 
 
 
Comments: 
 
Photo 11:  Close-up 
view of left portion of 
box.  
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
4 of 8 
 
 
Depth: 
 
46.1’ to 55.5’ 
 
 
Comments: 
 
Photo 12:  Close-up 
view of right portion 
of box. 
  

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.5’ to 65.3’ 
 
 
Comments: 
 
Photo 13: View of 
entire box.   
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.5’ to 65.3’ 
 
 
Comments: 
 
Photo 14:  Close-up 
view of left portion of 
box. 
 

 
 
 
 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
5 of 8 
 
 
Depth: 
 
55.5’ to 65.3’ 
 
 
Comments: 
 
Photo 15:  Close-up 
view of right portion 
of box.  
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.3’ to 74.5’ 
 
 
Comments: 
 
Photo 16:  View of 
entire box. 

 
 

 



 
 
 

 
 
 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.3’ to 74.5’ 
 
 
Comments: 
 
Photo 17:  Close-up 
view of left portion of 
box.  
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
6 of 8 
 
 
Depth: 
 
65.3’ to 74.5’ 
 
 
Comments: 
 
Photo 18:  Close-up 
view of right portion 
of box. 

 
 
 



 
 
 

 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
7 of 8 
 
 
Depth: 
 
74.5’ to 83.4’ 
 
 
Comments: 
 
Photo 19:  View of 
entire box.  
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
7 of 8 
 
 
Depth: 
 
74.5’ to 83.4’ 
 
 
Comments: 
 
Photo 20:  Close-up 
view of left portion of 
box. 

 
 
 
 



 
 
 

 
 

Shaw Environmental, Inc. 
Photographic Record

Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
7 of 8 
 
 
Depth: 
 
74.5’ to 83.4’ 
 
 
Comments: 
 
Photo 21:  Close-up 
view of right portion 
of box. 
 

 
Boring: 
 
AP2-BEDGW-002 
 

 

 
Box: 
 
8 of 8 
 
 
Depth: 
 
83.4’ to 86.1’ 
 
 
Comments: 
 
Photo 22:  View of 
entire box. 

 

 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

Boring: 
 
AP2-BEDGW-002 
 
 
Box: 
 
8 of 8 
 
 
Depth: 
 
83.4’ to 86.1’ 
 
 
Comments: 
 
Photo 23:  Close-up 
view of left portion of 
box.  
 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record  
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 

 
Boring: 
 
AP2-BEDGW-003 

 

 
Box:  
 
1 of 5 
 
 
Depth: 
 
24.5’ to 34.0’ 
 
 
Comments: 
 
Photo 1:  View of 
entire box.  

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
1 of 5 
 
 
Depth: 
 
24.5’ to 34.0’ 
 
 
Comments: 
 
Photo 2:  Close-up 
view of left portion of 
box.   
 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box:  
 
1 of 5 
 
 
Depth: 
 
24.5’ to 34.0’ 
 
Comments: 
 
Photo 3:  Close-up 
view of right portion 
of box. 
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
2 of 5 
 
 
Depth: 
 
34.0’ to 42.4’  
 
 
Comments: 
 
Photo 4:  View of 
entire box. 
 

 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box:  
 
2 of 5 
 
 
Depth: 
 
34.0’ to 42.4’ 
 
 
Comments: 
 
Photo 5:  Close-up 
view of left portion of 
box. 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
2 of 5 
 
 
Depth: 
 
34.0’ to 42.4’ 
 
 
Comments: 
 
Photo 6:   Close-up 
view of right portion 
of box. 



 
 
 

 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
3 of 5 
 
 
Depth: 
 
42.4’ to 51.1’ 
 
 
Comments: 
 
Photo 7:  View of 
entire box. 
 
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
3 of 5 
 
 
Depth: 
 
42.4’ to 51.1’ 
 
 
Comments: 
Photo 8:  Close-up 
view of left portion of 
box. 
 
 



 
 
 

 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
3 of 5 
 
 
Depth: 
 
42.4’ to 51.1’ 
 
 
Comments: 
Photo 9: Close-up 
view of right portion 
of box. 
 
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
4 of 5 
 
 
Depth: 
 
51.1’ to 56.1’ 
 
 
Comments: 
 
Photo 10:  View of 
entire box.  
 
 
 
 
 
 

 
 



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
4 of 5 
 
 
Depth: 
 
51.1’ to 56.1’ 
 
 
Comments: 
 
Photo 11:  Close-up 
view of left portion of 
box.  
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
4 of 5 
 
 
Depth: 
 
51.1’ to 56.1’ 
 
 
Comments: 
 
Photo 12:  Close-up 
view of right portion 
of box. 
  



 
 
 

 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
5 of 5 
 
 
Depth: 
 
56.1’ to 61.0’ 
 
 
Comments: 
 
Photo 13: View of 
entire box.   
 

 
Boring: 
 
AP2-BEDGW-003 
 

 

 
Box: 
 
5 of 5 
 
 
Depth: 
 
56.1’ to 61.0’ 
 
 
Comments: 
 
Photo 14:  Close-up 
view of left portion of 
box. 
 

 
 
 
 
 

 



 
 
 

 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Boring: 
 
AP2-BEDGW-003 
 
 
Box: 
 
5 of 5 
 
 
Depth: 
 
56.1’ to 61.0’ 
 
 
Comments: 
 
Photo 15:  Close-up 
view of right portion 
of box.  
 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 



APPENDIX D 

WELL DEVELOPMENT LOGS AND 
WELL DEVELOP WATER PHOTOGRAPHS 



Besinina Measurements (BTOC 

Casing Diameter (in): 

Volume of Water In F~ i t e r  Pack 

Gallonsiioot = 0 041 x (L IZ  - d') where D I S  total borehole diameter I"  ~ n c h e s  h d IS cas 7 g  dlarneter in nches  = U 007 x ( (  ( f i  = 2. gal/f l  

F~l ter  Pack Volume (gal) = (the less of ths 'i!ter pact lenght or warn co lb rn~,  x gallft x norosity (0 3 )  = ( ) f t  x ( Z.& -; ~ a i i ' t  x o 3 = 2, v L  ,a1 - 
Purge Well Volume. Purse r e 1  Vourne = c t e i  p a w  vourne + \ J t e  V a i n ~ e  = tr83 g r  - 9, $( ga = lolo fl ga 

n-!slia:ea\curr.:nonidamgroup',ild_for?s 
Ws,l Dev 1og:5.'312005 



I 
Shaw E & I, Inc. Well Development Log (Continuation) 

I Page% of 2 

Water Added: type MW volume - (gal,) 
Chemical Added: type voiume - (gai.) 
Range and Average Discharge Rate: - 
Maximum Drawdown during Development: 
Disposition of Development Water: 
Number of Containers for Develo~rnent Water, 

S ~ t e  ID 
Location iD 

k 
bF.2- 

Date Staried 

Development Record (continuation) 

Commeiits: 

Time 
(24 hrs) 

is\\ 

Final Measurements (BTOC) 

Total depth of Well (ft): 22 

Date Completed: ‘I +22-ZoOq 

a , ~ C q  b 2 . 2 3 - z 3 t 6  buL+,+ ct z~owl /&i  -- 

(540 \b,O \"tlZb b 4 3  @ 2-29 7.1% o.bs(r \ 4 . \ 3 - Z s 4  i w ~ ~ ~ f l . ~  

\s TO 16. 6 #%  be 9.65 1.32 Q J Q ~  i3.33 -27.5 $1.- -kc ZSQ -)/d- 
1635 2 0 ~ 8 0  , DW +A , . L ~ L ~ c  , p uur DOWQ / ~ a y  2 ~ ~ 0  

I I I I I I I I I I 

Volume R e ~ o v e d  
(gal) 

r S 6  

Hours Developed "s,\~,l, 

n:\shared~cornrnon\damgroup\f!d~forrs\Well Dev ~og/FnaI  Page151312005 

Water Level 
(ft) (TOC) 

Turbcity 
(NTU) (CO or) (Cr (3td Unlts) (mSicm) 

13. LO 

Clarity 

(mgiL) 
Tevc 

(mv) 
P t i  Conduct,viiy D 0 Sedox Con~rnerits 



stiZi6 
Shaw E & I, Inc. Well Development Log Page 1 of 
Project Number I 3 3 u ~ t  
Project Name f z b ~ .  . Site ID 
Form Completed by Wrro & f s c h  Locat~oq ID 

4sL P(4- 4z 
A F L r & o t  

Well Developed bylf~rm % A  VL o bql4&] ~ltcu(z, Date Started V1bil lo?, 
I 

1 ,% Monitoring Well Information 1 - 

Development Method Screen iieig'7: (f!) f.0 Be~inrnc; Measurements (BTOC 
Filter pack length ( i t )  Lt,,5q Depth to Water ( f t )  
Casing Diameter (ir) L Total depth  o i  'Well (f t)  

2.. % 
Lf*  FJ 

Well Voidme (gallons) = Water Colurnr? fi!) x Gallit = 

m-, I Purge ~ e i l  voIurne, Purge well Volume = F l ie r  pack ro lurre T Wel VcIu?~a = ? a  0% Gal - 2-07 ~ a l  = LC& hk gal I 

n.~si:aiea,:o~,iron\damqroup\fld~for?ls 
Well Dev iog:j:312005 



sh%i1. 
Shew E & I, Inc. Well Development Log (Continuation) Page 'L of 

Site ID Ak ~<C*L 
Location ID Irkf r- t.cc) OL 
Date Started. % ~ t l k 3 ?  

1 Development Record (continuation) 1 
T~rne Volume Kernoved Water Levei Turbidity Clarity Temp. P H Conductivity Redox Conirnents 

(24  hrs) (gal) (fi) (TOC) (NTU) (coicr) (C) (S:d Units) {rnS/cm) (rnglL) (mV) 

Water Added: type UW- volume - (gai. j 
Chemical Added: type Q P 4  volume (gal ) 
Range and Average Discharge Rate: - 
Maximum Drawdown during Developmen:: ? at gpm. 
Disoosition of Develooment Water: Baker Tank Other w 
~ u A b e r  of container; for Development Water: 

Final Measurements (BTOC) 

Totai deptli of Well ( f ; ) :  

Date Completed: 

Hours Developed: 

n'\shared\comrnon',damgro~p\i\d~forms\Well Cev iogIFinal ?age/5/3/2005 



Beoininq ~ e a & r e ? l e n t s ~ + f ~ ~ ~ ~ )  
Depth towater  ( f i )  

Volume of Water In Casing. 

Volume of Water rn Filter Pack: cl $.a& 4 I- Gallonsifoot = 0 041 x (0' - d') where D rs total borehble drameter n incries 8, d 1s casing diameter in ~nctles = 0 041 x ( (  go 2.F )'- ( 2 )') = Z ,  6 3  gai/ft 

Fllier Pack Volume (gal) = (the less oi the f~lter pack lenght or water colum?) x gal/ft x poros~ty ( 0  3 )  = ( lfi x ( 0. ' b d  7 - )  galfit x 0 3 = Q-. 7 ga 

I Purge Well Volume: P u r ~ e  hell Volume = F~lter pack volurne - Well Volunle = c0,3 1 g a l +  i , a 3  - gal= I A ? ~  gaai I 
I I x Purge Well Volume 1 2 x Purge We11 Volume I 3 x r'u:ge Vblell Volume 1 4 x Purge Viell Voiurne I 5 x Purue Weil Volvrrie i 

n~ishsrea\com:noridamgroup~,ilddfo:ms 
We11 Dev log',5/3:2005 





she 
Shaw E & I, Inc. Welt Development Log Page k of a 
Project Number $33  c.12~ 
Project Name. S~te  ID 
Form Completed by %pi**, T L L ~ U  Location ID 

A%z 
DCYW OO\ 

PWell Developed byifirm 
%@ 

%Law E c 3  / *cE 3~i \ i '~. j~ Date Started OM- 1\ - 7~x39 
t Monitorina Well Information 1 1 Development Method: s , ~ ,  Screen Height (ft) $5 Beq~ninq Measurements (BTOC) I 

Development Equ~pment. .ht&&m-+oLp. Frlter pack length (ft) 21 Depth to Water (ft) LS '99 
2 ~ 3  ~ m - k f o i z ,  y e  Casing Diameter ( in) Z Total deoth of Well ( f t )  0% . O b  

~ r h a  aw\,+? ' k ~ t a  03 f b 4 p c  t *\\a 91 U-U L .,*d ,m+er a c  z 93.12 
Monitoring Well Purge Calculations 

Volume of Water in Casing: Gailonsifoot = 0.041 x d', where casing diameter In inches = (0.041 x ( 1') = 0 . \ G gallit 
Well Volume (gaiions) = Vv'ater Colurnn (ft) x Gallf! 83 . \2 i t  x 0 . \ b y  gailit = 1 3  . G 3  --gallons 

Volume of Water In Filter Pack: 
Gailons/foot = 0.041 x (D'. d2), where D is total borehole diame:er in inches 8 d is casng diameter in inches = 0 041 x ( (  G ~ , O ~ A  )'- ( L( , )?,! = 2 ,&2 c ~ a l / f ~ ,  

Filter Pack Volume (gal) = (the less of the filter pack lenght or water column) x gallft x porosity 103j = ( 1 )fl x ( 2-62, - )  galift x 0 3 = \b 6 0  gal 

Purge Well Volume: Purge wei! Voiurne = Filter pack volurne + We!I Volun>e = \b '50 gal + \3  ,b 3 - gal= 36.  \3 gal 

n~\,shaied\corrmon\damgroup!ild-forms 
We;l Dev iog\5;312005 



LIl 
Shaw . 
Shaw E & I, Inc, Well Development Log (Continuation) Page a of 2 

Site ID A ? 2  
Location ID A 3 2  - B e 3 c a -  ooi 
Date Started 09 - 2A * 200a 

Water Added: type N$k volurng - (gal.) 
Chemical Added, type volume - (gal 1 

Development Record (continuation) 

Range and Average Discharge Rate: - 
Maximum Drawdown during Development: - at - gpm. 
Disoosition of Develooment Water: (Drurhs3 Baker Tank Other 

Time 
(24 hrs) 

\&SO 

~3 LO 
~?i 20 

i'32.5 

a39 

~ u k b e r  of containers for Development w a y  \ 

Comments: 

Volume Removed 
(gal) 

3 5 " O  - 
- 
3 6 - 5  
2 7 ' 0  

Final Measurements (BTOC) 

Total depth of Weii ( f t )  sa.53 
Date Completed 0.1 - 2 q c  2-7 

Hours Developed 3 ;  6 5  

n \sharea~comrnon\darng~oup\fld~forrns\Well Dev og!Fii?al Page/513!2005 

Water Level 
( f t )  (TOC) 

8 6  A O  
8 7 .  Y b  
8tS,40 
% b e  10 

37% 9 8  

Turb~dity ' Clarity Tern:, P?  Conduct~vity D 0 Sedox Con1,nents 
(NTU) (color) (C )  (St@ Unrts) (rnStcm) (mgiL) ( n V )  

Cclur D Q W *  $uwcr u r ~ . h  S Q * P  f y  b - ~ d  T b  ~ur* )  aqqDvcrdy C 

I - ~ t c l u e 5 ~  t w g d \  ' h & ~ p  L ~ U  ' - - b 

r . r . q  t*, % \ . z z  7 1  0.400 \ O  ,YO - S S 5  -%.TAM i)ueG+ \bod 

181L( &\%A% \ \ * Z s  7 ~ , q 9 \  t ( ,77  -5q.8 u)&;~JL~o - ~ Q Q O W L  



Monitorinq Well lnforrr 
D e v e l o p m e n t  Method. -- + p ~ & - -  Screen Herqh: ( f t )  $ 
Development Equrpment. u,\l,,, 'a 

Shaw E & I, Inc. Well Development L o g  p a g e %  of Q 
Project Number.  k334S2 
Project Name, P b o w  S I ! ~  ID 
Form Completed by 

4P3 
&IL~& T;CW Location ID AP2 .cl # d ~ w  

Well Developed bytfirm 
*w* 

'w 5 D a t e  S ta r tea  O L ( - Z t  - m q  

- 1- - ," Be~ in inq  Measurements (BTOC) 

+'-9 u F~lte: pack length ( f t )  2 0  . \  Depth to Water (ft) 2 2 , Y f  
2 0 9 0 ~  W e ~ b  h ~*th;)wk\oa . Y L ~  bs20 Casi lg  D~arneter ( I ? )  2 Total cie~ii7 of Vveli ( f t)  3 7 . 2 3  

..-LC* r ~ t u  "h '6, HD?& ,U-H wc i t & n ~ .  w e =  5% =IG 
h h - - ~ & ~ ~ ; - -  tAi . - l l  l3,,..-- P. . . l - , . l -6: - - -  

L 

I V I V I  t t l u r  11 IY  r v G I I  ruI ~ f :  ~ ~ ~ I C I U I ~ L I U I I S  

Volume of Water in  Casing: Galionslfoo! = 0.041 x d', where casing diameter in incnes = (0.041 x ( Y 
'Well Volume (gallons) = Water Colurni, (f t j  x Galif: = 5q .T(p f t x  e. . -  . Y1"' .  - * ---- .JU,,", , 

Volume of Water in Filter Pack: 
Gallons/foot = 0.041 x (3' - d2), where D is total borehole diameter in 'nches 8 d is casing diameter In inches = 0041 x ( (  L%w Ob )'- ( )>) = % b 2  yallf! 

Filter Pack Volume (gal) = (the less of the f'l:er pack lengnt or wale; cournn)  x gallf: x poros~ty (0 .3)  = ( 20 ,bO ) i t  x 1 2,(c 2 .) sailf! x 0 3 = \ 6 .34_ g a +  -- 

I Purge Well Volume' Durcje well Volume = Filter pack volur-ie V#ell Vo i jp~e = \ 5.79 gal T $*%% yal = 3% 3 3  5al 

1 x Purge Weil Volume 2 x Purge Well Volume 3 x Purge \Yell Volume 4 x Purge Weli Voc,me 5 x Purge l'm/eil Vo ldr~~e 

2 ~ \  * 3 7 %% 4 9 4  7 q b 3 \  ? % a 8  \23.8< 1 
Development Record 

-, 
I i n e  [Volume Kemoved] Water Level I Turbidity I Clarity I Temp, I I Conduc!ivitv I D , 0 , i Redox i Conirnents I 



Water Added: type 9 -* volume - (gal.) 
Chemical Added: type A& volume - (gal.) 
Range and  Average Discharge Rate: - Final Measiiremenis (BTOC] 
Maximum Drawdown dur ing Development: 
Disposition of Development Water: Total deptn of \Neil ( f ; ) ;  

Date Completed: 

Hours Developed: 



Form Completed by: 

Volume of Water i n  Casing:  

Vo lume of Water  in Fi l ter Pack:  

Gallonslfoot = 0.041 x (D' - dZ) ,  where D is total borehole diarne:er in inches S. d 1s casing ciameter in inches = 0.031 x ( (  6 - i 2 )') = - fb39 gaiiit. 

Filter Pack Volume (gal) = (the less of the filter pack Iengh! or warer cournn) x gallit x porosity (0.3) = ( 2 0 ; t i  x ( i .  3 4  -1 gaii f i  x 0.3 = %.-a, 

Purge Wel l  Volume: Purge well Volume = F~l ier  pack volurne + Well Volume = $', 34 

n.lsi:a~ea\cor,rnon\aamgroup\fid-forns 
We11 Dev iog\5i312005 



Water Added: type /$&.A volume - (gal.) 
Chemical Added: type fJh volume - (gal.) 
Range and Average Discharge Rate: . y ~ ~ h - l / h + l r  Final Measurements (BTOC) 
Maximum Drawdown during Development: ' at > l ~ ~ & ~ i  *I,. 

Disposition of Deveiopment Wa!er: Baker Tank Other Totai depth ci Well j f t ) :  
Number of Containers for Development Water: 

Date Completed: 

Hours Developed: 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record  
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 

 
Well: 
 
AP2-BEDGW-001 

 

 
Date:  
 
April 21, 2009 
 
 
Final reading: 
 
13.5 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Well: 
 
AP2-BEDGW-002 
 

 
 
 
 

 
Date:  
 
April 21, 2009 
 
 
Final Reading: 
 
5.4 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works   Site Location: Sandusky, Erie County, Ohio 
 

 
Well: 
 
AP2-BEDGW-003 
 

 

 
Date:  
 
April 21, 2009 
 
 
Final Reading: 
 
1.3 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Well: 
 
AP2-MW01 
 

 

 
Date:  
 
April 22, 2009 
 
 
Final Reading: 
 
6.8 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422  

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Well: 
 
AP2-MW02 
 

 

 
Date:  
 
April 22, 2009 
 
 
Final Reading: 
 
249.9 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
 

 
Shaw Environmental, Inc. 

Photographic Record
Client: USACE Project Number:  133422   

Site Name: Former Plum Brook Works  Site Location: Sandusky, Erie County, Ohio 
 

 
Well: 
 
AP2-MW03 
 

 

 
Date:  
 
April 23, 2009 
 
 
Final Reading: 
 
68.8 NTU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 



APPENDIX E 

LAND SURVEY DATA 

KN 1 ~\PBOW\PH~~P~\SCR\F\F-AP~~SCR.~~~X\~I~ 51201 0 (1 1 :50 AM) 



FINAL REPORT 
of 

SURVEYING SERVICES PERFORMED 
by 

SACKS SURVEYING & MAPPING, P.C. 1 KUSMER & ASSOCIATES J.V. 
at the 

PLUMBROOK ORDNANCE WORKS, SANDUSKY, OH 
for 

SHAW E & I (CONTRACT #W912QR-08-D-0013, D.O. DX03) 
JANUARY, 2009 

SUMMARY OF WORK PERFORMED 
Sacks Surveying & Mapping, PC, in joint venture with Kusmer & Associates, Inc., located 42 

soil sample and test pit locations and 43 piezometer locations at seven sites within the Plumbrook 
Ordnance Works site (Waste Water Treatment Plant #1, Ash Pit #1, Ash Pit #2, Wastewater 
Treatment Plant #2, Railcar Wash Area, Locomotive Area, and Waste Water Treatment Plant #1 
Sewer Line). Work was performed on-site between 27 January, 2009 and 30 January, 2009 in 
accordance with Shaw E & I R.F.P. 2008-037 under purchase order #470434 OP in support of 
Shaw E & I contract W9 12QR-08-D-00 13, D.O. DX03. 

KEY PERSONNEL 
W. Robert Kusmer - Ohio Land Surveyor S-6754 
Stanley Robert Sacks -North Carolina Surveyor L-2913 
Michael A. McKibbin - North Carolina Surveyor L-45 19, Hazmat Project Manager 
Jeff Bucholtz - On-site Party Chief * 
Steven Chris Shelton - Survey Technician * 
* all on-site personnel for this project are OSHA 29 CFR 1910.120 40-hour trained and 
medically monitored in accordance with Shaw E & I requirements. 

FIELD PROCEDURES 
All soil sample and piezometer locations reported below were surveyed with a Topcon GTS- 

235W Total Station using conventional angle and distance measurements to determine the 
horizontal and vertical position thereof. The survey control points used in this operation were 
established at each site by direct static differential GPS observation using three Ashtech Promark 
III GPS receivers. GPS vectors were adjusted holding fixed station "PB 06" using Ashtech post- 
processing software, producing a least squares adjustment of the WGS 84 positions. A loop using 
the unadjusted vectors passing the fixed and derived control positions yields a loop precision 
exceeding 1 part in 100,000. Horizontal and vertical values of Sacks Surveying & Mapping 
control station "PB 06" were derived by GPS survey in 1996 from NGS Monuments "Skyway 
RM 2" and "5-3 18" (a first order benchmark). The horizontal datum is NAD 83. The vertical 
datum is NGVD 29. Values were scaled to the Ohio State Plane Coordinate System (North Zone) 
using a combined scale and ellipsoid factor of 0.9999270034. Values for Sacks Surveying & 
Mapping monument "PB 06" are: 

Northing (y) 189,438.4289 m 
Easting (x) 585,685.6292 m 
Orthometric Elevation 200.5985 m 
Geoid Height -35.167 m (Geoid 99) 



SAMPLE LOCATIONS 

Waste Water Treatment Plant #1 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

3 623,838.916 1,920,186.361 635.762 GPS Pt 2-100 
4 624,061.542 1,920,188.546 634.73 1 GPS Pt 2-101 

639.33 Riser 
638.0 Ground 
636.86 Riser 
635.4 Ground 
639.67 Riser 
637.3 Ground 
637.18 
636.61 
639.26 Riser 
638.1 Ground 
638.50 
637.56 
638.94 Riser 
638.0 Ground 
639.94 Riser 
638.8 Ground 

** = measure down from riser to ground supplied by Shaw E & I 

Ash Pit #1 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

1 623,657.242 1,919,113.236 639.873 GPS Pt. 1-100 
2 623,667.454 1,9 18,690.125 63 8.297 GPS Pt. 1-101 

* = Stake missing; field location as directed by Shaw E & I personnel 

108 623,724.22 1,918,737.52 637.65 Riser PZ-0 I 
109 636.8 Ground 



Ash Pit #1 < c o n 0  

SS&M ID# Northing (y) 

Ash Pit #2 

Easting (x ) Elevation Shaw Designation 

1,918,855.35 639.1 1 Riser PZ-02 
637.7 Ground 

1,919,025.14 640.79 Riser PZ-03 
638.7 Ground 

1,9 18,792.10 64 1.23 Riser PZ-04 
640.9 Ground 

1,918,801.67 638.30 Riser SB-08/PZ-05 
637.5 Ground 

1,918,735.41 635.15 Riser SB-09/PZ-06 
634.5 Ground 

Northing (y) Easting (x ) Elevation Shaw Designation 

622,858.595 1,911,566.1 19 639.400 GPS Pt 5-100 
623,115.362 1,911,626.581 638.679 GPS Pt. 5-101 
622,819.3 1 1,911,245.10 632.55 SS&M Nail 516 

622,942.86 
629.7 Ground 
622,955.4 1 
622,840.49 

634.97 Riser 
63 1.7 Ground 
630.32 Riser 
627.5 Ground 
630.69 Riser 
627.7 Ground 
633.70 Riser 
630.0 Ground 
633.97 Riser 
63 1.8 Ground 
633.42 Riser 

629.46 
632.92 Riser 
629.8 Ground 

Ash Pit #3 not sampled as of this date 



Waste Water Treatment Plant #3 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

7 623,379.091 1,914,915.675 637.382 GPS Pt. 4-100 
8 623,522.259 1,914,911.296 637.616 GPS Pt. 4-102 
40 1 623,646.21 1,914,907.54 SS&M Nail 401 

639.66 Riser 
637.2 Ground 
638.43 Riser 
636.3 Ground 
637.56 
639.36 Riser 
637.2 Ground 
637.63 
640.12 Riser 
637.3 Ground 
637.54 Riser 
636.9 Ground 
637.54 
639.72 Riser 
637.3 Ground 

** = measure up from ground to riser supplied by Shaw E & I 

Railcar Wash Area (Acid Area) 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

1 623,657.242 1,919,113.236 639.873 GPS Pt. 1-100 
2 623,667.454 1,918,690.125 638.297 GPS Pt. 1-101 

623,882.09 1,918,943.02 638.10 Riser PZ-0 1 
63 5.4 Ground 

623,757.23 1,918,888.90 641.18 Riser PZ-02 
638.1 Ground 

623,s 12.43 1,918,868.73 639.85 Riser PZ-03 
636.5 Ground 

623,890.97 1,918,863.20 636.24 Riser PZ-04 
634.4 Ground 

623,800.27 1,918,892.60 637.58 SB- 10 
623,790.87 1,918,845.66 637.46 SB-12 
623,823.32 1,918,836.69 635.39 SB-11 



Locomotive Area 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

1 623,657.242 1,919,113.236 639.873 GPS Pt. 1-100 
2 623,667.454 1,918,690.125 638.297 GPS Pt. 1-101 
135 623,861.73 1,918,349.65 636.41 SS&M Nail 135 

637.93 Riser 
636.3 Ground 
640.67 Riser 
637.0 Ground 
639.46 Riser 
636.1 Ground 
637.50 Riser 
635.6 Ground 
640.20 Riser 
637.3 Ground 
636.69 
636.35 
636.79 
636.82 
636.80 

Waste Water Treatment Plant #1 Sewer Line 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

5 624,284.373 1,923,674.3 17 635.700 GPS Pt. 3-100 
6 624,608.356 1,923,501.823 63 1.977 GPS Pt. 3-102 
301 624,567.58 1,923,502.38 SS&M Nail 301 

5B-"i' bgli 
Sf>-10 

Sth. Line, E. of road 
Sth. Line, W. of road 
Nth. Line, E. of road 
Nth Line, W. of road 
TP-03 
TP-04 
TP-2 1 
TP-22 
TP-23 
TP-24 
TP-25 



Waste Water Treatment Plant #1 Sewer Line <cant.> 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

320 624,273.74 1,922,226.54 
316 624,335.37 1,922,550.74 
317 
313 624,383.06 1,922,811.74 
3 12 624,43 7.1 8 1,923,095.69 
309 624,484.42 1,923,339.45 
308 
340 624,616.65 1,921,456.57 
334 624,612.42 1,921,713.34 
335 
33 1 624,605.23 1,92 1,993.22 
330 624,595.15 1,922,271.99 
329 624,592.56 1,922,545.3 1 
328 
327 624,587.05 1,922,819.39 
PZ-01 not recovered at this date 
339 624,614.47 1,921,581.00 
338 
333 624,609.33 1,92 1,832.45 
332 624,609.09 1,921,832.50 
3 19 624,306.47 1,922,397.79 
3 18 624,306.3 1 1,922,397.80 
3 15 624,360.52 1,922,687.65 
314 624,360.83 1,922,687.71 
310 624,464.54 1,923,237.32 
311 624,464.55 1,923,237.28 

631.87 
633.80 Riser 
630.6 Ground 
630.29 
632.12 
632.1 1 Riser 
630.4 Ground 
628.93 
632.08 Riser 
629.0 Ground 
635.42 
636.48 
639.03 Riser 
635.7 Ground 
633.67 

632.10 Riser 
629.4 Ground 
631.01 Riser 
629.8 Ground 
634.08 Riser 
63 1.3 Ground 
633.93 Riser 
630.9 Ground 
633.84 Riser 
63 1.2 Ground 

CERTIFICATION 

I, Warren Robert Kusmer, Ohio Professional Surveyor #S-6754, hereby certify that the 
of my knowledge and belief 

1 :,Ohio Professional Surveyor #S-6754 

Y, 

Date 



FINAL REPORT 
of 

SURVEYING SERVICES PERFORMED 
by 

SACKS SURVEYING & MAPPING, P.C. 1 KUSMER & ASSOCIATES J.V. 
at the 

PLUMBROOK ORDNANCE WORKS, SANDUSKY, OH 
for 

SHAW E & I (CONTRACT #W912QR-08-D-0013, LTMP) 
MAY, 2009 

SUMMARY OF WORK PERFORMED 
Sacks Surveying & Mapping, PC, in joint venture with Kusmer & Associates, Inc., located 39 

monitoring wells, 1 bore hole, 4 staff gauges, and 24 surface waterlsediment sample locations at 
seven sites within the Plumbrook Ordnance Works site (Waste Water Treatment Plant #I, Ash Pit 
# 1, Ash Pit #2, Wastewater Treatment Plant #3, Railcar Wash Area, Locomotive Area, and Waste 
Water Treatment Plant #I Sewer Line). Work was performed on-site between 18 May, 2009 and 
21 May, 2009 in accordance with Shaw E & I R.F.P. 2008-037 under purchase order #499335 OP 
in support of Shaw E & I contract W912QR-08-D-0013, LTMP. 

KEY PERSONNEL 
W. Robert Kusmer - Ohio Land Surveyor S-6754 
Stanley Robert Sacks -North Carolina Surveyor L-2913 
Michael A. McKibbin -North Carolina Surveyor L-45 19, Hazmat Project Manager 
Jeff Bucholtz - On-site Party Chief * 
Steven Chris Shelton - Survey Technician * 
* all on-site personnel for this project are OSHA 29 CFR 1910.120 40-hour trained and 
medically monitored in accordance with Shaw E & I requirements. 

FIELD PROCEDURES 
All monitoring well and sampling locations reported below were surveyed with a Topcon GTS- 

235W Total Station using conventional angle and distance measurements to determine the 
horizontal and vertical position thereof. The survey control points used in this operation were 
previously established (January, 2009) at each site by direct static differential GPS observation 
using three Ashtech Promark LlI GPS receivers. GPS vectors were adjusted holding fixed station 
"PB 06" using Ashtech post-processing software, producing a least squares adjustment of the 
WGS 84 positions. A loop using the unadjusted vectors passing the fixed and derived control 
positions yields a loop precision exceeding 1 part in 100,000. Horizontal and vertical values of 
Sacks Surveying & Mapping control station "PB 06" were derived by GPS survey in 1996 from 
NGS Monuments "Sky D" and "5-3 18" (a first order benchmark). The horizontal datum is NAD 
83. The vertical datum is NGVD 29. Values were scaled to the Ohio State Plane Coordinate 
System (North Zone) using a combined scale and ellipsoid factor of 0.9999270034. Values for 
Sacks Surveying & Mapping monument "PB 06" are: 

Northing (y) 189,438.4289 m 
Easting (x) 585,685.6292 m 
Orthometric Elevation 200.5985 m 
Geoid Height -3 5.167 m (Geoid 99) 



SAMPLE LOCATIONS 

Waste Water Treatment Plant #1 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

1,920,186.361 635.762 GPS Pt 2-100 
1,920,I 88.546 634.73 1 GPS Pt 2-101 

639.40 Riser WTP 1-MWO 1 
639.90 Casing 
637.16 Concrete Pad 
636.6 Ground 
640.24 Riser WTP 1 -MW02 
640.64 Casing 
638.02 Concrete Pad 
638.6 Ground 
639.68 Riser WTP 1 -MW03 
640.19 Casing 
637.46 Concrete Pad 
637.0 Ground 
636.8 Borehole at proposed 

WTPl -BEDGW-00 1 
640.35 Riser WTP 1 -BEDGW-002 
640.72 Casing 
63 8.1 8 Concrete Pad 
637.8 Ground 
639.93 Riser WTP 1 -BEDGW-003 
640.4 1 Casing 
637.56 Concrete Pad 
637.1 Ground 
631.8 WTPl-SDWOI 
631.8 WTP I -SDW02 
633.4 WTP 1 -SDW03 
634.2 WTP1 -SD W04 
636.1 1 TopIPipe WTP1-SGO1 
63 1.7 Creek Bottom 



Ash Pit #1 

Northng (y) Easting (x ) Elevation Shaw Designation 

1,919,113.236 639.873 GPS Pt. 1-100 
1,918,690.125 638.297 GPS Pt. 1-101 

642.93 Riser AP1-MWOI 
643.42 Casing 
640.69 Concrete Pad 
640.3 Ground 
638.01 Riser AP I -MW02 
638.45 Casing 
635.02 Concrete Pad 
634.7 Ground 
639.06 Riser AP 1 -MW03 
639.54 Casing 
636.65 Concrete Pad 
636.5 Ground 
644.28 Riser AP 1 -BEDGW-001 
644.62 Casing 
64 1.95 Concrete Pad 
64 1.8 Ground 
637.16 Riser AP 1 -BEDGW-002 
637.52 Casing 
634.63 Concrete Pad 
634.5 Ground 
627.5 AP1-SDWOI 
627.8 API-SDWO2 
627.1 AP1-SDW03 
633.6 AP1-SDW04 





Waste Water Treatment Plant #3 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

637.382 GPS Pt. 4-100 
637.616 GPS Pt. 4-102 

SS&M Nail 40 1 

640.00 Riser WTP3-MWO 1 
640.39 Casing 
637.21 Concrete Pad 
63 7.0 Ground 
640.91 Riser WTP3-MW02 
64 1.3 6 Casing 
638.04 Concrete Pad 
637.7 Ground 
637.90 Riser WTP3-MW03 
638.40 Casing 
635.72 Concrete Pad 
635.6 Ground 
640.15 Riser WTP3-BEDGW-00 1 
640.64 Casing 
637.30 Concrete Pad 
63 7.1 Ground 
640.9 Riser WTP3-BEDGW-002 
64 1.3 8 Casing 
638.02 Concrete Pad 
637.6 Ground 
640.21 Riser WTP3-BEDGW-003 
640.66 Casing 
637.43 Concrete Pad 
637.1 Ground 
630.6 WTP3-SDWO1 
632.5 WTP3-SDW02 
629.76 WTP3-SDW03 
63 1 .OO TopIPipe WTP3-SG03 
627.3 Creek Bottom 



Railcar Wash Area (Acid Area) 

Northing (y) Easting (x ) Elevation Shaw Designation 

1,919,113.236 639.873 GPS Pt. 1-100 
1,918,690.125 638.297 GPS Pt. 1-101 

1,919,029.45 641 .O1 Riser RCA-MWO 1 
64 1.44 Casing 
638.63 Concrete Pad 
638.4 Ground 

1,918,834.02 638.15 Riser RCA-MWO2 
638.59 Casing 
635.52 Concrete Pad 
635.3 Ground 

1,918,827.90 638.16 Riser RCA-MWO3 
638.53 Casing 
635.71 Concrete Pad 
635.3 Ground 

1,919,022.35 641.02 Riser RCA-BEDGW-00 1 
64 1.3 8 Casing 
638.83 Concrete Pad 

63 8.5 Ground 
1,918,842.57 638.03 Riser RCA-BEDMW-002 

63 8.42 Casing 
635.71 Concrete Pad 
635.5 Ground 

1,918,767.69 637.00 Riser RCA-BEDGW-003 
637.46 Casing 
634.80 Concrete Pad 
634.3 Ground 



Locomotive Area 

SS&M ID# Northing (y) Eating (x ) Elevation Shaw Designation 

1,919,113.236 639.873 GPS Pt. 1-100 
1,918,690.125 638.297 GPS Pt. 1-101 
1,918,349.65 636.41 SS&M Nail 135 

639.86 Riser LBA-MWO 1 
640.35 Casing 
637.61 Concrete Pad 
637.2 Ground 
639.25 Riser LBA-MWO2 
639.7 1 Casing 
636.39 Concrete Pad 
635.9 Ground 
638.18 Riser LBA-MW03 
638.70 Casing 
635.71 Concrete Pad 
635.5 Ground 
639.74 Riser LBA-BEDGW-00 1 
640.23 Casing 
637.65 Concrete Pad 
637.3 Ground 
638.62 Riser LBA-BEDGW-002 
639.00 Casing 
636.39 Concrete Pad 
636.3 Ground 
626.4 LBA-SDWOI 
627.4 LBA-SDW02 
626.9 LBA-SD W03 
627.0 LBA-SDW04 
627.8 LBA-SDW05 
630.4 LBA-SDW06 
632.1 Water level LBA-SW07 
63 1.1 Pipe invert 
627.7 WSD-5 
630.65 TopIPipe LBA-SGO5 
626.3 Creek Bottom 



Waste Water Treatment Plant #1 Sewer Line 

SS&M ID# Northing (y) Easting (x ) Elevation Shaw Designation 

5 624,284.373 1,923,674.3 17 635.700 GPS Pt. 3-100 
6 624,608.356 1,923,501.823 63 1.977 GPS Pt. 3-102 
301 624,567.58 1,923,502.38 SS&M Nail 301 

624,190.42 1,922,785.52 634.66 Riser 1 SLA-MWO I 
63 5.1 1 Casing 
63 1.85 Concrete Pad 
63 1.7 Ground 

624,354.65 1,922,688.56 633.93 Riser 1 SLA-MW02 
634.57 Casing 
630.92 Concrete Pad 
630.8 Ground 

624,654.19 1,922,564.69 639.71 Riser 1 SLA-MW03 
640.10 Casing 
636.92 Concrete Pad 
636.7 Ground 

624,129.03 1,922,624.33 636.14 Riser 1 SLA-BEDGW-001 
636.59 Casing 
633.41 Concrete Pad 
633.0 Ground 

624,368.22 1,922,687.20 634.16 Riser 1 SLA-BEDGW-002 
634.56 Casing 
63 1.2 1 Concrete Pad 
630.9 Ground 

624,696.73 1,922,s 1 1.24 636.74 Riser 1 SLA-BEDGW-003 
637.16 Casing 
634.41 Concrete Pad 
634.0 Ground 

CERTIFICATION 

I, Warren Robert Kusmer, Ohio Professional Surveyor #S-6754, hereby certify that the 
knowledge and belief. 

k \ t i t k y & y $ f  
Warren Robert Kusmer, ;:" YFg - -*/ 

e' f ^ y*, ::?& * a, 

Ohio Professional Surveyor #S-6754 . : - +,;. '\ , 6' 
d * . ,  ."i ,:1 

E 



APPENDIX F 

IDW WASTE MANIFESTS 
(APRIL, MAY, JUNE, SEPTEMBER, DECEMBER 2009) 

** ALL MANIFESTS MAY OR MAY NOT BE APPROPRIATE FOR 
DISPOSAL OF WASTES AT POWERHOUSE 2 ASH PITS. 

DOCUMENTATION OF THE WASTE GENERATION LOCATION WAS 
NOT MADE, ONLY THE GROSS WEIGHT. THEREFORE, ALL 

MANIFESTS GENERATED ARE INCLUDED TO DOCUMENT ALL 
DISPOSAL ACTIVITIES. 

KN I O P B O W \ P H ~ \ A P ~ \ S C R \ F \ F - A P ~ _ S C R . ~ O C ~ \ ~ / ~  5/20 1 (1 1 :50 AM) 





@ EQ Detroit, Inc. 

CERTIFICATE OF RECEIPT j 

O O ~ \ W \ ~ I S ~ \ C  
This certificate is to verify that the wastes specified on manifest # - have been properly received at EQ 
Detroit and will be properly managed to meet all applicable local, state and federai standards. 

FACILITY NAME: 

ADDRESS: 

PHONE NUMBER: 

EQ Detroit, Inc. 
EPA ID # MID 980991566 

1923 Frederick Street 
Detroit, MI 4821 1 

FAX NUMBER: 3 13-923-3375 





EQ Detroit, Inc. 

CER TIFICA TE OF RECEIPT 

O&\C6̂ t\& I 
This certificate is to verify that the wastes specified on manifest # - have been properly received at EQ 
Detroit and will be properly managed to meet all applicable local, state and federal standards. 

FACILITY NAME: 

PI KINE NUMBER: 

EQ Detroit, Inc. 
EPA ID # MID 980991566 

1923 Frederick Street 
Detroit, MI 4821 1 

FAX NUMBER: 3 13-923-3375 
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@ EQ Detroit, Inc. 

CERTIFICATE OF RECEIPT 

rn\%ht\3% 
This certificate is to verify that the wastes specified on nlanifest # have been properly received at EQ 
Detroit and will be properly managed to meet all applicable local, state and federal 5-wdards. 

FACILITY NAME: 

PI IONE NUMBER: 

EQ Detroil, hc. 
EPA ID # MLD 980991 566 

1923 Frederick Street 
Detroit, MI 4821 1 

FAX NUMBER: 3 13-923-3375 

Authorized Signature: c 





EQ Detroit, Inc. 

CERTIFICA TE OF RECEIPT 

(3% \8%3? 
'lhis certificate is to verify that the wastes specified on manifest # have been properly received at EQ 
Detmit and will be properly managed to meet all applicable local, state and federal &dads. 

FACILITY NAME: 

ADDRESS: 

PHONE NUMBER: 

EQ Detroit, Inc. 
EPA ID # MID 98099 1566 

1923 Frederick Street 
Detroit, MI 4521 1 

FAX NUMBER: 3 13-923-3375 

Authorized Signature: 



! 
U 5 EPAID Numm 

1823 Frederick 
Detroit, MI 48211 

F-S ~h3ns 313-347-1 300 

Wasa pnntw type (Fm destgned for use on We (tZyich) rypewrwr) Form WWttd OMB No 20%-0039 
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19 /g@*$g @-* 
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I !4 3-1 Hardng b-lrunmr aW AMtmwl hkrrracPn 
1. D098221DET/ Non Hazardous Soil 2 .  ~ O 9 8 2 2 0 ~ ~ T /  Nnn Hazardous IDU Water 
24hr h t g e n c y  Beaponse: 1-800-424-9300 provided by Shaw E I I  via contract with Chemtrec 

'UWORY ww -lo 2 Page r of 3 ~mlrsency~mw~ F ~ v  ) . ~ u r i l r r t ~ m &  HM 
W ~ ~ E ~ M S T  O H 3 8 0 0 0 1 5 3 7 9  1 1-800-424-9300 
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I 0o0'310559 FLE 

V @&ern hat- ma-brq a h s r )  
NASA-Plumbrook Station 
6100 Columbus Ave. 6100 Columbus Ave. 
Senduaky, 08 44870 Sandusky, OH 44870 

-r mn, 2 16-642-089 1 
'6 rrmpasr ' C o w  Rsm 

1 
U S  EPA ID Number 

I Triad Transport, Inc. l O K D 9 8 1 5 8 8 7 9 1  
7 Trnrpiefz Cwpany Nanrs U S  EPA ID H-r 
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NASA-Plumbrook Station 
6100 Co~umbus Ave. 6100 Columbus Ave. 
Sandusky, OH 44870 Sandusky, OH 44870 
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Triad Transport, Inc. l O K D 9 8 1 5 8 8 7 9 1  
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Detroit, ,,- 3Y3-3M:i JOO ] M I D 9 8 0 9 9 1 5 6 6  

k US DOf L b m  [ m M q  P m r  Shm Heme, Haad Ciaso ID Nun& 10 Ccnmem 11 TOW 12 Unit 
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4 S e r w i a l H W q l ~ l v L I a u ~ ~ ~ r m s b n  
1. D09822LDET/Non Kazardous S o i l  2 .  D098220DET/ &on Hazardous IDW Water 
21hr Emergency Response: 1-800-424-9300 provided by Shaw ELI v i a  contract with Chemtrec 
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EQ Detroit, Inc. ' ' 
CER TIFICA TE OF RECEIPT - 

This certificate is to verify that the wastes specified on manifest # have been properly received at EQ 
Detroit axd will be properly managed to meet all applicable local, slate and federal s-mdards. 

FACILITY NAME: 

ADDRESS: 

PHONE NUMBER: 

EQ Detroit, Inc. 
EPA ID # MID 980991566 

1923 Frederick Strcet 
Detroit, MI 4821 1 

FAX NUMBEK: 3 13-923-3375 

Authorized Signature: 
On behai/of EQ Derroil, Inc. 



Triad Transport. Inc. 1 0 K D 9 8 L 5 8 8 7 9 1  
m r  2 Company Name U S E?A IO H u m  

i i  DliMIUTOR'YOFFERDR'S CERTRIWTIOW: I hersby awarellw W coniena d uisanvgnmen an bib and awrately d45CnbedBbDve by me gopr shppng m m  and are t l a s ~ ~ k d  ~ w a y ) e d  I l t RM w M  id r e  Tn a n*- 6 mwt mmm (mt -rm to ~111icawe 1n~rnshonaI a* n~,~oMi ~memnenia~ rrala~wlts re- *onan, and t m t r .  P l m  1 

Dale IeawIrg V S 
a e9d 117 T m r s m r ~ ~ m e n t d R m a a i d ~ ~  I 



@ EQ Detroit, Inc. 

CERTI FICA XI3 OF RECEIPT 

c x x Y 3 \ 0 5 3 3 + L k  
This certificate is to verify that the wastes specified on manifest # - have been properly received at EQ 
Detroit and will be properly managed to meet all applicable local, state and federal standards. 

FACILITY NAME: 

ADDIIESS: 

PHONE NUMBEK: 

EQ Detroit, Inc. 
EPA ID # MID 980992566 

1923 Frederick Street 
Detroit, MI 4821 1 

FAX NUMBER: 313-923-3375 

Authorized Signature: 
On behayof IiQ Delrott. Inc. 



6100 Columbus Ave. 

8 D e e  F a & y N m a d W s ~  U.S EPAlD Numbri 

EQ. De trolc, fnc. ,  
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1923 Frederick 
Detroit, MI 48211 313-347-1300 

~ a ~ k t y ~ ~ h o n s  l H I D 9 8 0 9 9 5 5 6 6  .. 
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H~J 
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029L 
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t 

t4Sp!t&HanQi LnmuaQsaM ' atlnlamnben 
911) ~ ~ ~ 8 2 2 1 ~ ~ ~ ~ 0 n - t l a e a r d 0 ~ ~  Soil 9a2) D098220DET/ Non-Hazardous IDW Water 
24hr Emergency Response: 1-800-424-9300 provided by Shaw ESI via contract w i t h  Chemtree 

u 



@ EQ Detroit, Inc. 
I923 FREDERICK STREET UEI'KOIT, MICIIIGhN 48211 . td31.3-92)-W8U j d x  flf.YZ1.JI7i www.rqarJine.com 

CERTIFICATE OF RECEIPT 

T h i s  certificate is lo verify that the wastes specified on manifest # have been properly received at EQ 
Detroit and will be properly managed to meet all applicable local, state and federal &dads. 

FACILITY NAME: 

ADDRESS: 

PHONE NUMBElt: 

F&Y NUMBER: 

EQ Detroit, Inc. 
EPA ID # MID 98099 1566 

1923 Frederick Street 
Detroit, M.I 4821 1 

Authorized Signature: 



Please print w type. ( F m  designed for use on elite (12-pitch] typewriter.) Form &waved. OMB No. 2050-003 
UNIK)RM ~ I I C  1 1. Genera* r&* / Z P a q e l o f l 3  EmemeficvReswnsePhone 14- Manifest Tracldna Numb 

WASTEMCVSFE-. , I I t U U V J A V U 7  1 I LL 

ion 
Genecatds Site Address fi dfirent than ma~rmg address) 

6100 Columbus A v e .  6100 Columbus Ave, 
Sandusky, OH 44870 

Sandusky, OH 44870 216-642-0891 
Genera&& Pfms 1 
6 T ~ l G m p a n y N a m e  U S EPA ID Number 
EQ Industrial Services I M I 0 0 0 0 2 6 3 8 7 1  

7 Transporter 2 Company Name U S EPA ID Number 

1 
8. Designated Fa@@ Name 
wa e ~ z s ~ o s 9 S " g E .  U.S. €PA ID Number 

49%0 North 1-94 Service Drive. 
Bellevllle, MI 48111 - 1-800-592-5489 1 1 1 0 0 4 8 0 9 0 6 3 3  

g,, 9b. U.S. OOi Desaiption ( indudi Pmper Wp&g Name, Hazard Mass. ID Numbs, 10. Containers 1l.Tdal 12. UM 
HM ~ P a d r m g ~ c f i a n ~ ~ ~  No. Type Quaably Wt.Nol. 

13. Waste Codes 

1. 
x NA3077, Hazardous Waste Solid, n.0.s. ~ 0 3 0 1  1 

(2,4-Dinitrotoluene) 9, PG I11 4 D M Z 9 f ~  P 
- 

I 
i 

2. I 

1 j 
I j 
f 

i 

3. i 

I 
{ i 
1 + 

! 
4. 

i 
i 

I 
! w 

1 

14. Special Handling InsbuWs and A d d i i l  lnfwmafion 
i 

gal) A p p r o v a l  8 :  L098097WDI-OTS ERG 8 :  171 
24hr Emergency Response: 1-800-424-9300 provided by Shaw E&I via contract with Chemtrec 

/V**O%CZ 
15. GENERATOR'SIOFFEROR' CERTIFICATION: I hereby dedare that the contents of this consignment are fully and lianrrately desaibed above by the proper shipping name, and are classified, packaged, 

mar+& and iabd&@acarded, and are in all respects m proper condition f o ~  tansport according to applicable intemationaf and national governmental regulations. If expal shipment and I am the Primary 
Eqofk,  I cartify that the contents of this consignment conform to the terms of the attached €PA Admcwledgment of Consent 

Date leaving US.. 

Month Day Year 

k L  7 Id9 
Month Day Y&r 

Manifest Reference Number: 
'18b Alternate F d i t y  (or Generator) - U.S. EPA ID Number 

-I 
0 
4 
'L Facil' sphone: 
a I 6 c . ~ p t u r e d U s m a t e F a c i l i i ~ ~ G e ~ )  I 
!!! Month Day Year 

19. Hazardws VVade Repwt MaMgement Method Codes 0.e.. codes iw hazardous waste treatment disposal, and recyd'i systems) 
1 1 I 

2. 3. 4. 

I ' 1 1 I 
20. Desigmted Fa&y Owner or Operator: Cerdficatimr of receipi of I?azar&us materials covered by the manifest except as noted m item 18a 

PiintedtTyped Name Signaim Month Day Year 

I I I I 
EPA Form 8700-22 (Rex'3-05) P r e v i  ediims are obsolete. DESIGNAXE) FAC!LIT'I TO DESTINAT!ON STATE (tF REQUIRE1 



Land Disposal Restriction & Certification Form 
Please check the appropriate facility: 

t] Michigan Disposal Waste Treatment Plant 49350 N 1-94 S~tirvtce Drive. Bellevrlle, MI 481 I 1 EPA ID # MID 000 724 831 

-wayne Disposai, ~IC. Site #2 Landfill 49350 N. 1-94 Service Drive, Bellevilie, MI 481 1 I EPA ID # MID 048 090 633 

17 EQ Detroit, inc 1923 Frederick Street. Detroit, MI 4821 I EPA ID # MID 980 991 565 

EQ Resource Recovery, Inc. 36345 Van Born Road. Romutus, MI 48 174 EPA ID # MID 060 975 844 

EQ North Carolina 1005 Investment Blvd, Apex. NC 27502 EPA ID # NCD 982 170 7-92 

0 EQ Florida, Inc. 7202 East 8" Ave, Tampa, FL 3361 9 EPA ID # FLD 98 l 932 494 

 ene era tor N ~ W :  NO. 5-1 -?I u M b rmK u.s. EPA tD NO.: o tf 8000 I 5374 
Generator Address: [D lo0 f . o 1 [ ,m b;\ u~3 L)I> . , - 
State Manifest NO.: X)3 lO (oq i  FLE 

Instructions 
Column 1: Identify all U.S. EPA hazardous waste codes that apply to this waste shipment. 
Cdumn 2: Choose the appropriate treatability group: Non-Wastewater (NMW) or Wastewater w). 
Column 31 Enter the appropriate Subcategory, if applicable. Also enter "Contaminated Soil" or "Debris" if the waste will be treated using one of 
the alternative treatment technologies provided by 40 CFR 268.49 (c )  - soil, or 40 CFR 268.45 -debris. 
Column 4: Enter the l w  of the appropriate paragraph from pages 1-2 of this form. 
Column 5: For FOOL - F005, F039, DO01 - W 3 3 ,  Debris andcontaminated Soil: please enter the Reference Numberfs) for any constituents En your waste stream 
subject to neatment. ?he Reference Numberts) can be found in the EQ Resource Guide. LDRAJHC Constituent Table. 

I hereby certify that all in 11 associated documents IS complete and accurate to the best of my knowledge and 
information. 

Generator Signature: Title: 6 4  k ~ w  
Printed Name: Date: 

Manifest 
Line 
Item 

9 4  * 

11B 

1 lC 

I ID 

How Must the Waste Be Managed? 
- - 

S. THIS CONTAMINATED son 
(CIRCLE ONE) 

CHARACTERISTIC O F  HAZARDOU 

U.S. EPA 
Hazardous Waste 

Code (s) 

DOSO 

AS PROVIDED BY 268.49(ci OR THE UNIVERSAL TREATMENT STANDARDS. I certify under penalty of law that I have personi~lly 
examined and am familiar with rhe treatment technology and operation of  the treatment procsss used to support this certification and believe rhar 
i t  has been maintained and operated properly so as io comply with treatment standards specified in 40 CFR 268.49 without impennissiblr 
dilution of the prohibited wastes. I am aware that there ;ire cignificanr penalties fix subinittiny a falce certification. including the possibility of 
fine and imprisonment. 

8/05. Page 1 of 2 

NWW 
or WW 

N N ~  

Reference Number(s) of Hazardous 
Constituents contained in the waste. 

Complete for FWl-F005, F039, 
WOI-DO43, Soil and Debris wastes. 

Subcategory 

-- 

How Must the 
Waste be Managed? 



Land Dis~osal Restriction & Certification Form = 

THIS RESTRICXED WASTE REOUTRES TREATMENT TO THE APPLICABLE STANDARD. This waste must be treated to 
the appticable performance based treatment standard set forth in 4 K F R  Part 26% Subpart C and Subpart D, 268.40 or RCRA 
Section 3004(d) prior to land disposal. 

THIS HAZARDOUS DEBFUS IS SUBJECT TO THE ALTERNATWE TREATMENT STANDARDS OF 40 CFR 268.45. 

THIS RESTRICTED WASTE HAS BEEN TREATED TO THE PERFORMANCE STANDARDS. I certify under penalty of law 
that I have personally examined and am familiar with the treatment technology and operation of the treatment process used to 
support this certification. Based on my inquiry of those individuals immediately responsible for obtaining this information. 1 
believe that the ti-eatrnent process has been operated and maintained properly so as ro contply with the treatment standards 
specified in 40 CFR 268.40 without impermissible dilution of the prohibited waste. I ain aware there are significant penalties for 
submitting a false eel-tification. including the possibility of tine and imprisonnrent. 

THIS RESTRICTED WASTE CAN BE LAND DISPOSED WITHOUT TREATMENT. I certify under penalty of law that I 
personally have examined and am familiar with the waste through analysis and testing or  through knowledge of the waste to 
support this certification that the waste complies with the treatment standards specified in 40 CFR part 268 subpart D. I believe 
that the informadon I submitted is true, accurate, and compiete. I am aware that there are significant penalties for submitting a 
false certification, including the possibility of a fine and imprisonment. 

THIS LAB PACK DOES NOT CONTAIN ANY WASTES D E N T E E D  AT APPENDIX W TO PART 168. I certify under 
penalty of law that I personally have examined and am familiar with the waste and that the lab pack contains only wastes that have 
not been excluded under appendix IV to 40 CFR part 268 and that this lab pack will be sent to a combustion facility in compliance 
with the alternative treatment standards for lab packs at 40 CFR 268.42(c). 1 am aware that there are signiticant penalties for 
submitting a false certification. including the possibility of fine or imprisonment. 

THIS RESTRICTED WASTE HAS BEEN TREATED TO REMOVE THE HAZARDOUS CHARACTERISTIC ,4ND 
CONTAINS UNDERLYING HAZARDOUS CONSTITUENTS THAT REQUIRE FURTHER TREATMENT TO MEET THE 
UNIVERSAL TREATMENT STANDARDS I certify under penalty of law that the waste has been treated in accordance with 
the requirements of 4 0  CFR 268.40 o r  268.49 to remove the hazardous characteristic. This decharacterized waste contains 
underlying hazardous constituents that require further treatment to meet treatment standards. I am aware that there are significant 
penalties for submitting a false certification, including the possibility of fine and imprisonment. 

THIS RESTRICTED WASTE HAS BEEN TREATED TO REMOVE THE HAZARDOUS CHARACTERISTIC AND BEEN 
TREATED FOR UNDERLYING HAZARDOUS CONSTITUENTS. I certify under penalty o f  law that the waste has been 
treated in accordance with the requirements of 40 CFR 268.40 to remove the hazardous characteristic and that underlying 
hazardous constituents, as defined in §26%.2(i) have been treated on-site to meet the s268.48 Universal Trea tment  Standards.  I 
a m  a w a r e  that  there a r e  significant penalties for  submit t ing a false certification, including the possibility of fine a n d  

imprisorunent..  

THIS RESTRICTED WASTE IS SUBJECT TO AN EXEMPTION FROM LAND DISPOSAL. (Pieuse itlclude the dute tlze 
%waste is subject tu flze prohibiticms in Culwnn 5) This waste is subject to an exemption from a prohibition on the type of land 
disposal method utilized for the waste (such as, but not limited to, a case-by-case extension under 4 0  CFR Part 268.5, an 
exemption under 40 CFR 268.6. o r  a nationwide capacity variance under 4 0  CFR 269 Subpart C )  

THIS RESTRICTED WASTE WITH TREATMENT STANDARDS EXPRESSED AS CONCENTRATIONS IN THE WASTE 
PURSUANT T O  268.43, TF COMPLIANCE WITH TflE TREATMENT STANDARDS M SUBPART D OF THIS PART IS 
BASED IN PART OR IN WHOLE ON TWE ANALYTICAL DETECTION LIMIT ALTERNATWE TN 26%.439(c). T certify 
under penalty of law that I have personally examined and am familiar with the treatment technology and operation of the 
treatment process used to support this certification. Based on my inquiry of those individuals immediately responsible for 
obtaining this information, I believe that the nonwastewater o r p n i c  constituents have been treated by combustion units as  
specified in 268.42, Table 1.  I have been unable to detect the nonwastewater organic constituents, despite hasing used best good- 
faith efforts to analyze for- such constituents. I ain aware there are significant penalties for submitting a false ce~~iticaiions, 
includiilg the pocsibiiit!! of finc and imprisnnn-tent.. 



'lease print or type. (Form designed for use on elite (12-pitch) tpemter.) F m  Approved. OM8 No. 2050-0039 
2.Pagelof 3.EmergencyR-rn 4. Man'best Triltking Elumber 

0 0 1 5 3 7 9  1 
S.~WsNameandMaiF8lgAddreSs 

1 1-800-424--9300 1 000310535 FLE 
Generaids Site Address (3f different than mama@ address) 

Nasa-Plumbrook Station 6100 Columbus Ave. 
6100 Columbus Ave, 
Sandusky, OH 44870 Sandusky, OH 44870 

~ a n w a t d s m :  216-642-0891 f 
T ~ 1 ~ ~  U.S. EPA ID Number 

1 
8. Designated Facaity Name and Ste Address U.S. €PA ID Number 
EQ Detroit Inc, 

I 
1923 Frederick 
Detroit, MI 48211 313-347-1300 
Facilrty's Ptrone 1 M I D 9 8 0 9 9 l . 5 6 6  

ga 9b U S DOT kmpm { i m g  hcper S h m  Name, Hazard Class. I0 Nmber, 10 Contamers 11 Total 12 Unlt 13 Waste Codes 
HM a d  Padeng fd No ~ ~ p e  Quantrty WtNd 

1 I 

029L 
! 

UN, Non-DOT Hazardous, Non-RCRA Regulated 
7 D M  3 m  G 

i 

Liquids 1 f f 
2 I i 

UN, Non-DOT Hazardous, Non-RCRA Regulated I i 

I D M % *  P I  
1 

Solids 1 

3 j 
I 

i 
I 

i I 

4 1 i - 
i 

1 i 
14 Special Handhng lnsbucbws and Addrbcnal lnformabcn 

gal) D098220DET/Non-Hazardous IDW Water 
D b + * ) C y =  

9a2) D098221DET/Non-Hazardous Soil 

- EQ Industrial Services ] M I 0 0 0 0 2 6 3 8 7 1  
7 Transparter 2 G m w i y  Nwne U S. EM 1D Number 

24hr Emergency Response: 1-800-424-9300 provided by Shaw E&I via contract with Chemtrec 

Manifest Reference Number. 
U S. EPA ID Number 

I 
Month Day Year 

I 1 I 
9 Hazardous Waste Report Management MeW Codes (i.e . codes fw hazardous waste lmatmnt disposal, and recyding systems) 

2. 3 4 

I 
I I I 

20. Designated Facility h w o r  Operatm. Cwtmcatim of receipt of hazardous materials awefed by the manifest except as noted in item 1& 

PrintedlTyped Name Signature Month Day Year 

1 I I 1 1 t I 
EPA Form 8700-22 (Rev. 2-05) Previous editions are obsolete. DESfGNMEG FAQL1TY TO DESTiNAPtON STATE fiF REQUlRED) 



APPENDIX G 

DATA VALIDATION SUMMARIES 

KNl O\PBOW\PH2\AP2\SCR\F\F-AP2~SCR.docs\9/1 512010 ( 1  1 :SO AM) 



Data Validation Summary Report 
Powerhouse 2 Ash Pits Sampling January - November 2009 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 

1.0 Introduction 
Level IV data validation was performed on 100 percent of the environmental samples collected 
for the January 2009 through November 2009 sampling events. The analytical data consisted of 
nine sample delivery groups (0901 026,0901 027,0902003, F65476, F65479, F65480, F69338, 
F69502 and F69607), which were analyzed by AML Scientific of Olathe, Kansas and Accutest 
of Orlando, Florida. In addition, validation of the field-split data, four SDGs (A9A170114, 
A9B030206, A9E270266 and A9K190539), which were analyzed by Test America of North 
Canton, Ohio, was performed and findings are discussed in section 5.0 of this report. Water and 
soil matrices were validated. 

The following samples were validated for this investigation: 

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

SDG Number 

0901026 

Parameter (PrepIAnalytical Method) 

Sample Number 

APO100, AP0101, AP0102, AP0103, APO104, AP0105, AP0107, APO114, AP0115, 
AP0116, AP0117, AP0118, AP0119, AP0120, AP0121, AP0123, AP0124, AP0125, 

Volatile Organics bv GCIMS SW846 503018260B 
L. 

Semivolatile Organics by GCIMS SW846 3510C18270C 
Total and Dissolved Metals by SW846 3005Al6010B and 7470N7471 i 

Nitroaromatic and Nitramine Explosives by SW846 8330M 
PCBs by SW846 8082 

Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, 
TDS, TSS, Hardness, Cyanide) 

GUMS - Gas chromatography/mass spectrometry. TOC - Total organic carbon. 
TDS - Total dissolved solids. TSS - Total suspended solids. 
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2.0 Procedures 
The sample data were validated following the logic identified in the EPA Contract Laboratory 
Program (CLP) National Functional Guidelines for Inorganic Data Review (October 2004) and 
the EPA Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review (June 2008) for all areas except blanks. EPA Region I11 Modifications to 
the Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (April 
1993) and Region 111 Modifications to National Functional Guidelines for Organic Data Review, 
Multi-Media, Multi-Concentration (September 1994) were applied to the areas associated with 
blank contamination. Specific quality control (QC) criteria as identified in the quality assurance 
plan (QAP), analytical methods, and laboratory standard operating procedures (SOP) were 
applied to all sample results. As a result of the use of Update 111 SW846 test methods for the 
analytical data and the application of the Contract Laboratory Program (CLP) guidelines during 
the validation process, there were instances where the specific QC requirements for all target 
compounds were not defined. This primarily occurred in the organic, GCIMS calibration areas 
and is due to the fact that the analytical methods are performance-based and allow the use of 
average calibration responses in lieu of individual responses, which are defined by CLP protocol. 
In light of applying CLP guidelines to SW846 methods and evaluating the usability of the data 
during the validation process, specific QC criteria were determined to address all target 
compounds and are identified in this report for each parameter, as well as in the validation 
checklists, which function as worksheets. For those analytical methods not addressed by the 
CLP and Region I11 guidelines, the validation was based on the method requirements (i.e., 
SW846, Code of Federal Regulations, SOPS) and technical judgment, following the logic of the 
CLP validation guidelines. Lab-specific criteria may be found in Attachment A. 

3.0 Summary of Data Validation Findings 
The overall quality of the data was determined to be acceptable with minimal qualifications. The 
only rejected volatile organic data ("R" qualified) was due to "poor performing" volatile 
compounds (ketones, some halogenated hydrocarbons, etc.), which experienced poor calibration 
responses in the associated calibration data. For the Explosive analysis, surrogate recoveries for 
samples AP0114 and AP0125 and the MSIMSD recoveries for sample AP3079 for Tetryl 
resulted in those data being rejected. The poor recoveries appear to be associated with matrix 
interference. Reanalysis of these samples yield the same results. The "R" qualifier was assigned 
to the samples with more than one set of results to indicate that a given result should not be used 
to characterize a particular constituent or an analysis for a given sample. 

Individual validation reports have been prepared for each parameter, and the overall results of 
the validation findings are summarized in this report. A listing of the validation qualifiers and 
the reason codes, along with their definitions, is found in Attachment A. The following section 
highlights the key findings of the data validation for each analysis. 

4.0 Analysis-Specific Data Validation Summaries 

4.1 Volatile Organics by GUMS SW846 8260B 
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: 
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Holding: Times 
Technical holding time 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 exception(s): 

The following exhibited individual ICALICCAL relative response factor (RRF) <0.1: 

Acetone 

Blanks 
The 5X/1 OX rule for contaminants found in the associated equipment rinses, trip blanks, and 

Validation 
Qualifier 

method blanks was applied to all sample results. All were found to be acceptable with the 
following exception(s): 

Compound(s) SDG Number Samples Affected 

Surrogate Recoveries 
All surrogate recoveries were within QC limits. 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was performed for the project 
samples, and all QC criteria were met with the following exception(s): 

Validation 
Qualifier 

B 
B 
B 

Blank 
Contaminant 

Equipment 
Trip 

Equipment 

chloride, Vinyl chloride 

Compounds 

Chloroform 
Methylene Chloride 

Carbon Disulfide 

SDG 
Number 

F69607 

Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Samples Affected 

AP3079, AP3080, AP3081 
-3080 
AP308 1 

Validation 
Qualifier 

UJ 
JIUJ 

Field Duplicates 
Original and field duplicate results were evaluated and no proble~ns were identified with the 
following exception(s): 

Compound(s) 

Cis- 1,3-Dichloropropene, trans- 1,3-Dichloropropene 
trans-1,3-Dichloropropene, Methyl bromide, Methyl 

SDG Number 

F65480 
F69607 
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Samples Affected 

AP3064 
AP3079 



Samples Affected 
Validation 
Qualifier I I 

Internal Standards 
All internal standards met QC criteria. 

F69607 

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. 

AP3079(original), AP308 l(FD) 

4.2 Semivolatile Organics by GCIMS 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, with the following exception(s): 

Chloroform, Chloromethane, Acetone, 
Benzene, Ethylbenzene, Toluene, Xylene 

(total) 
J 

1 I I 

F65480 AP3057 Semivolatiles UJ 1 
Initial and Continuing, Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

Validation 
Qualifier 

samples met QC criteria with the following exception(s): 

Analysis SDG Number 

The following exhibited individual ICAL percent relative standard deviation > 30% and/or 
CCAL percent difference > 20%: 

Samples Affected 

1 Number SDG I Samples Affected Compound(s) 
Validation 
Qualifier 

0901026 

Blanks 
The 5X110X 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. 

0902003 
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AP0119, APO121, AP0123, AP0124, 
AP0127, -0128 

AP0105, AP0114, AP0115, 

AP3015, AP3018, AP3019, AP3022 

Benzoic Acid 

2,4-Dinitrophenol 

UJ 

UJ 

Hexachlorocyclopentadiene UJ 



Surrogate Recoveries 
All surrogate recoveries were within QC limits. 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was performed for the project 
samples, and all QC criteria were met with the following exception(s): 

Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Validation 
Qualifier 

0901026 

Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified with the 
following exception(s): 

Compound(s) SDG Number Samples Affected 

*Hexachlorocyclopentadiene was qualified for %RPD outside QC limits for the MSIMSD analysis. 

AP1000 

/ F65480 1 AP3064(oripinal), AP3065(FD) I 2-Methylnaphthalene. Naphthalene l J i  
Internal Standards 
All internal standards met QC criteria. 

Hexachlorocyclopentadiene* 

Validation 
Qualifier 

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. 

UJ 

Compound(s) SDG 

4.3 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; 

Samples Affected 

Holding Times 
Technical holding time criteria were met for all samples. 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria. 



Blanks 
The 5X 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 
exception(s): 

SDG 
Number 

F65480 

F69338 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was performed for the project 
samples, and all QC criteria were met with the following exception(s): 

Samples Affected 

1 F69607 1 

A - - l - . L - / - \  / Validation 1 

AP3057, AP3063 
AP3061, AP3064, AP3065 
AP3070, AP3071, AP3072 
AP3070, AP3072, AF'3073 

AP3081 

Analytes 

Pb (Filtered) 
Se (Total) 
Pb (Total) 
Zn (Total) 
Pb (Total) 

SDG Number 

Blank 
Contaminant 

AP0102, AP0117, 
AP0121, AP0123 

0901026 AP0103. AP0104, AP0105, AP0107, AP0114, 1 AP0115, AP0116, AP0119, AP0124, AP0125, 

Validation 
Qualifier 

Equipment 
Equipment 

Method 
Method 

Equipment 
B AP3079. AP3080. AP3081 

Samples Affected 

0901027 

F65480 

Laboratorv Duplicate Sample Analvsis 
A Laboratory Duplicate Sample analysis was performed for the project samples, and all QC 
criteria were met with the following exception(s): 

B 
B 
B 
B 
B 

~ n a l y  leks) 1 Qualifier I 
(Total) Al, Cu, Fe, Mg 

Al, Ba, Co*, Cu, 
n 8.. 

F69607 

A1 (Filtered) 

APOlOO, AP0101, 
JIUJ 

JIUJ 

APO108, AP0109, APO110, 
APO111, APO112, AP0113 

AP3064 

Eaui~ment 

*Analytes were qualified for %RPD outside QC limits for the MSIMSD analysis. 

AP3079, AP3080, AP3081 

(Total) As, Ba*, Co*, Mg, 
Ni, Se, Ag* 

Se (Total and Filtered), 
Mg (Filtered) 

SDG Number 

F65476 

JIUJ 

BIJ 

Se (Total and Filtered) 

Analyte(s) Samples Affected 

F65479 

F65480 

J 

Validation 
Qualifier 

AP1004, AP1006 

AP1002 

F69338 

AP2005 

AP3064 

Se (Total and Filtered). 
V (Total) 

(Total) Hg 
(Total) Sb, Zn, As, Ba, Ca, 

Fe. MP. Mn. K. Az. Na 

AP3070, AP3071, AP3072 

AP3071, AP3072 

JRJJ 

J 

J 

(Total) Al, Co, V 

Se (Total and Filtered) 

J 

BIJ 

(Total) Lead 

(Total) Selenium 

B 

J 



Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Interference Check Sample 
All Interference Check Sample (ICS) percent recoveries were met the following exception(s): 

Samples Affected 
Validation 
Qualifier 

Ca (Filtered) 

Inductively Coupled Plasma Serial Dilutions 
All QC criteria were met for the serial dilutions associated with the project samples with the 
following exception(s): 

Samples Affected 
Validation 
Qualifier 

(Total) Al, Fe, Mp, Ba, Ca, Mn, Ni, K 1 J  

0901026 

/ F65479 1 AP2005 I (Total) A1 I 

0901027 

F65476 

AP0103, AP0104, AP0105, AP0107, 
AP0114, AP0115, AP0116, AP0119, 
AP0124, AP0125, AP0126, AP0127, 

Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified with the 
following exception(s): 

AP0128 
Total: AP0108, AP0109, APOl10, 

APO111, AP0112, AP0113 

AP 1002 

F69607 

Samples Affected 

(Total) Be, Fe 

Validation 
Qualifier 

J  

Ba, Co, Mg, Ni, Be, Ca, Cr, Pb, Zn 

(Total) Ca, Fe, Mg, Mn, Cr, 
Co, Pb, Ni, V, Zn 

AP3079, AP3080, AP3081 

J  

J  

(Total) Se, Pb I 1  

Ca (Total and Filtered), 
Na (Total), 

Mg, K (Filtered) 

0901026 

0902003 

J  

APOl04(original), AP0105(FD) 

AP3022(original), AP30 15(FD) 

(Total) Magnesium, Arsenic, Manganese 

(Total) Aluminum, Iron 

J 

J  



Samples Affected 
Validation 
Qualifier 

Quantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which the lab qualified as "B", were qualified as estimated "J" unless blank contamination was 
present or the results were rejected. 

4.4 Nitroarornatic and Nitroarnine 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; 

F65480 

F69607 

Holding Times 
Technical holding time criteria were met for all samples. 

(Total) Se 

(Filtered) Se 

AP3064(original), AP3065(FD) 

AP3079(original), AP308 1(FD) 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 

S 

S 

samples met QC criteria. 

Blanks 
The 5X110X rule for contaminants found in the associated equipment rinses, trip blanks, and 
method blanks was applied to all sample results. All were found to be acceptable. 

Surrogate Recoveries 
All surrogate recoveries were within QC limits, with the following exceptions: 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeiMatrix Spike Duplicate (MSiMSD) analysis was performed for tlie project 
samples, and all QC criteria were met with the following exception(s): 

Validation 
Qualifier 

Surrogate SDG Number 

SDG 
Number 

0901026 
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Samples Affected 

AP0117 

Samples Affected 

AP 1000 

1,3-Dinitrobenzene, 2,4-Dinitrotoluene, Nitrobenzene, 
2- Nitrobenzene. 3- Nitrobenzene. 4- Nitrobenzene, 

Compound(s) 

4-Amino-2,6-dinitrotoluene, 2-Amino-4,6-dinitrotoluene, 
1,3-Dinitrobenzene, 2,4-Dinitrotoluene, 3-Nitrotoluene 

4-Amino-2,6-dinitrotoluene. 2-Amino-4,6-dinitrotoluene, 
US 

Validatio~i 
Qualifier 

us 



Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

F65476 

F65479 

F65480 

F69607 

Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified. 

Ouantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 

AP0127 

AP 1002 

AP2005 

AP3064 

AP3079 

which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was 
present or the results were rejected. 

4.5 Polychlorinated Biphenyls (PCBs) by SW846 8082 
Overall, the data are of good quality and are usable as reported by the laboratory with the 
exceptions noted below. Data were reviewed for the following; 

2-Amino-4,6-dinitrotoluene, 2,4-Dinitrotoluene, 
1,3,5-Trinitrobenzene, 2,4,6-Trinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

Tetryl, 1,3,5-Trinitrobenzene, 2,4,6-Trinitrotoluene 

Tetryl 

Holding Times 
Technical holding time criteria were met for all samples. 

UJ 

UJ 

UJ 

UJ 

R 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria. 

Blanks 
The 5X110X rule for contaminants found in the associated equipment rinses, trip blanks, and 
method blanks was applied to all sample results. All were found to be acceptable. 

Surrogate Recoveries 
All surrogate recoveries were within QC limits, with the following exceptions. 

/ 0901026 1 AP0125 1 DCB 1 U J 1 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was perfomled for the project 

Validation 
Qualifier 

samples, and all QC criteria were met. 

Surrogate SDG Number 
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Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified. 

Second Column Confirmation 
Samples having analytes with positive detects were verified on a second confirmation column; 
QC criteria (40% RPD) were met with the following exception(s): 

/ 0901026 1 AP0103 I Aroclor 10 16 I J I 
SDG Number 

/ 0901027 1 AP0108 1 Aroclor 1260 I J I 

Ouantitation 
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. 

Samples Affected 

4.6 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS, 
Hardness, Cyanide 

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: 

Preservation 
Preservation criteria were met for all samples. 

Analyte 

Holding; Times 
Technical holding time criteria were met for all samples with the following exception(s): 

Validation 
Qualifier 

Validation 
Analysis 

Qualifier SDG Number 

0902003 Turbiditv 1 J 1 

Samples Affected 

AP3018, AP3019 

Initial and Continuing; Calibration 
All initial and continuing calibrations associated with the project samples met QC criteria. 

F65480 

Blanks 
The 5X lule for contaminants found in the associated equipment rinses and method blanks was 
applied to all sample results. All were found acceptable with the following exception(s): 

AP3057, AP3058, AP3059, -3061, 
GP3063, AP3064, AP3065 Turbidity JIUJ 



UYU u a l l l p l c ~  ~ ~ ~ C L L C U  I Compounds 
Blank Validation 

Niimhpr Contaminant Qualifier 

AP3080: AP3081 Nitrate-Nitrite Equipment B 

Matrix SpikeIMatrix Spike Duplicate 
MSIMSD analysis was performed for the project samples, and all QC criteria were met with the 
following exception(s): 

/ 0902003 1 AP3015, AP3018, AP3019, AP3022 1 Chloride, Nitrate-Nitrite I JIUJ 1 

SDG 
Number 

1 1 AP3064 1 Alkalinity 1 J I 

Samples Affected 

/ F69338 1 AP3070, AP3071, AP3073 1 Nitrate-Nitrite, Sulfate 

JIUJ 
F65480 

1 F69607 1 AP3079, AP3080, AP3081 1 Alkalinity, Cyanide 

Analytes(s) 

1 JIUJ I 

Validation 
Qualifier 

AP3057, AP3058, AP3059, AP3061, 
AP3063, AP3064, AP3065, 

r 

Laboratory Duplicate Sample Analysis 
A Laboratory Duplicate Sample analysis was performed for the project samples, and all QC 
criteria were met with the following exception(s): 

Cyanide 

1 F69607 1 AP3079. AP3080, AP3081 1 TDS, TSS 1 JIUJ I 

SDG 
Number 

F65480 

Laboratory Control Sample 
LCS analysis was performed for the project samples, and all QC criteria were met. 

Field Duplicates 
Original and field duplicate results were evaluated and no problems were identified with the 
following exception(s): 

Samples Affected 

AP3057, AP3058, AP3059, AP3061, 
AP3063, AP3064. AP3065 

Samples Affected Validation 
Qualifier 

Analytes(s) 

TDS 

1 F69607 1 AP3079(oripinal), AP3081(FD) 1 Chloride, Nitrate-Nitrite. Sulfate, Turbidity 1 

Validation 
Qualifier 

J 

Ouantitation 
Results quantified between the MDL and RL which the lab qualified as "J", were qualified as 
estimated "J" unless blank contamination was present or the results were rejected. 
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5.0 Quality Assurance Field Split Sample Data Evaluation 
Data from the quality assurance split samples, (SDGs: A9A170114, A9B030206, A9E270266 
and A9K190539), were validated. The field split (FS) samples were analyzed for Volatiles by 
SW846 8260B, Semivolatiles by SW846 8270C, Explosives by SW846 8330, Polychlorinated 
Biphenyls (PCBs) by SW846 8280, Total and Dissolved Metals by SW 846 6010B and 7471A, 
and Wet Chemistry Analyses (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS, 
Hardness, Cyanide). The following section highlights the key findings of the data validation for 
each analysis. 

The following samples were validated for this site investigation: 

5.1 Volatile Organics by GC/MS SW846 8260B 
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: 

SDG Number 

Holding Times 
Technical holding time criteria were met for all samples. 

Sample Number 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria with the following exception(s): 

The following exhibited individual ICALICCAL relative response factor (RRF) <0.1: 

1 SDG Number 1 Samples Affected i 1 Validation 1 
Qualifier 

The following exhibited individual ICAL percent relative standard deviation > 30% and/or 
CCAL percent difference > 20%: 

A9E270266 

KNl0 PBOW PH2 AP2 SCRAP1 DV Rpt-3 10 docw 3 16 3010 I 1 2  Phl 12 

AP3060, AP3066 

Validation 
Qualifier 

USiR 

US 

2-Butanone, Chloroethane, 
1,2-Dibromo-3-chloropropane 

Compound(s) 

2-Butanone, Chloroethane, Acetone, 
Chloromethane, 4-Methyl-2-pentanone 

Bromoform, 1,2-Dibromo-3-chloropropane, 
cis- 1 $3-Dichloropropene. trans- 1,3-Dichloropropene 

SDG 
Number 

A9E270266 

A9K190539 

R 

Samples Affected 

AP3060, AP3066 

AP3082 



Blanks 
The 5x11 OX 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 SpikeIMatrix Spike Duplicate 
Matrix SpikeiMatrix Spike Duplicate (MSIMSD) 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. 

Internal Standards 
All internal standards met QC criteria. 

Field Split/Original Sample Comparison 
Table 2 shows the RegulariField DuplicateiField Split comparison of the data. A Relative 
Percent Difference is calculated for the analytes that were positive detects. Volatile analysis was 
performed on the field splits listed below. 

AP3058 (Original) ! AP3059 (FD) / AP3060(FS) 
AP3064 (Original) I AP3065 (FD) / AP3066(FS) 
-3079 (Original) 1 AP3081 (FD) / AP3082(FS) 

Ouantitation 
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 Semivolatile Organics by GUMS 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; 

hold in^ Times 
Technical holding time 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 exception(s): 

The followiilg exhibited individual ICAL percent relative standard deviation > 30% and/or 
CCAL percent difference > 20%: 



SDG 
Number 

Blanks 
The 5x11 OX rule for contaminants found in the associated equipment rinses, trip blanks, and 

Compound(s) Samples Affected 

method blanks was applied to all sample results. All were found to be acceptable. 

Validation 
Qualifier 

Surrogate Recoveries 
All surrogate recoveries were within QC limits. 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) 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. 

Internal Standards 
All internal standards met QC criteria. 

Field Splits 
The following table lists the OsiginalIField DuplicateIField Split samples that were analyzed for 
semivolatiles. All analytes were non-detect in the field split samples; Naphthalene and 2- 
Methylnaphthalene were detected in original samples AP3064 and AP3079 at values less than 
the reporting limit. 

SampleIFDlFS 

AP0 104 (Original) i AP0 105 (FD) / AP0106 (FS) 
AP0120 (Original) 1 AP0121 (FD) / AP0122 (FS) 
AP0127 (Original) I AP0 128 (FD) I AP0 129 (FS) 
AP3022 (Original) / AP3015 (FD 1 AP3016 (FS) 
AP 1003 (Original) 1 AP 1004 (FD) I AP 1005 (FS) 
AP2002 (Original) I AP2003 (FD) 1 AP2004 (FS) 
AP3058 (Original) / AP3059 (FD) I AP3060 (FS) 
AP3064 (Original) 1 AP3065 (FD I AP3066 (FS) 
AP3079 (Original i AP3081 (FD) / AP3082 (FS) 

Ouantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was 
present or the results were rejected. 
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5.3 Total and Dissolved Metals by SW846 6010BJ7470AJ7471 

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. 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria with the following exception(s): 

The following exhibited individual ICAL percent relative standard deviation > 10% and/or 
CCAL percent difference > 10% (F20% for mercury): 

Number SDG I Samples Affected 
Validation 

Compound(s) Qualifier 

Blanks 
The 5X rule for contaminants found in the associated equipment rinses, trip blanks, and method 

A9E270266 

blanks was applied to all sample results. All were found to be acceptable. 

Matrix SpikeJMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was performed for the project 
samples, and all QC criteria were met with the following exception(s): 

AP2004 (Total), AP3060 (Filtered) 

1 A9E270266 / AF'1005 I Sb* 1 UJ I 

Magnesium 

SDG Number 

*Analyte was qualified for %RPD outside QC limits for the MSIMSD analysis. 

J 

Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Samples Affected 

Interference Check Sample 
All Interference Check Sample (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 with the 
following exception(s): 

Analyte(s) 
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Validation 
Qualifier 



I SDG I Samples Affected I Validation 
Qualifier 

Field Splits 
Table 2 shows the RegularlField DuplicatelField Split comparison of the data. A Relative 
Percent Difference is calculated for the analytes that were positive detects. The samples 
(OriginallFDIFS) that had a metal analysis performed are listed below: 

A9A170114 

SampleIFDlFS 

AP0 104 (Original) / APO 105 (FD) / AP0 106 (FS) 
AP0120 (Original) / AP0121 (FD) / -0122 (FS) 
AP0127 (Original) / AP0128 (FD) / AP0129 (FS) 
AP3022 (Original) / AP3015 (FD I -3016 (FS) 
AP 1003 (Original) / AP 1004 (FD) l AP 1005 (FS) 
AP2002 (Original) / AP2003 (FD) / AP2004 (FS) 
AP3058 (Original) / AP3059 (FD) / AP3060 (FS) 
AP3064 (Original) / AP3065 (FD 1 AP3066 (FS) 
AP3079 (Original / AP3081 (FD) l AP3082 (FS) 

Quantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which the lab qualified as "B", were qualified as estimated "J" unless blank contamination was 

AP0106, AP0122, APO129 

present or the results were rejected. 

5.4 Nitroaromatic and Nitroarnine Explosives by SW846 8330 

(Total) Ca, K 

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; 

J 

Holding Times 
Technical holding time criteria were met for all samples. 

Initial and con ti nu in^ Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria. 

Blanks 
The 5X110X mle 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 SpikeIMatrix Spike Duplicate 
Matrix SpikeJMatrix Spike Duplicate (MSJMSD) 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 Splits 
Original and field split results were evaluated and no problems were identified. All analytes 
were non-detect in the original and field split samples. Explosives by SW846 8330 analysis was 
performed on the original and field split samples listed below. 

1 OriginalIField Split Pair 
AP0 1 04 (Original) / AP0 1 06 (F S) 

AP0120 (Original) / AP0122 (FS) 

AP0127 (Original) 1 AP0129 (FS) 

AP3022 (Original) I AP3016 (FS) 

AP 1003 (Original) 1 AP1005 (FS) 

I AP2002 (Original) 1 AP2004 (FS) 1 
AP3058 (Original) / AP3060 (FS) 

AP3064 (Original) 1 AP3066 (FS) 

AP3079 (Original) / AP3082 (FS) 

Quantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which thk lab qualified as '.J", were qualified as estimated "J" unless blank contamination was 
present or the results were rejected. 

5.5 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. 

Initial and Continuing Calibration 
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project 
samples met QC criteria. 

Blanks 
The 5X110X rule for coiltaminants found in the associated equipment rinses, trip blanks, and 
method blanks was applied to all sample results. All were found to be acceptable. 
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Surrogate Recoveries 
All surrogate recoveries were within QC limits. 

Matrix SpikeIMatrix Spike Duplicate 
Matrix SpikeIMatrix Spike Duplicate (MSIMSD) analysis was performed for the project 
samples, and all QC criteria were met. 

Laboratory Control Sample 
Laboratory Control Sample (LCS) analysis was performed for the project samples and all QC 
criteria were met. 

Second Column Confirmation 
Samples having analytes with positive detects were verified on a second confirmation column; 
QC criteria (40% RPD) were met. 

Field Splits 
Original and field split results were evaluated and no problems were identified. All analytes 
were non-detect in the original and field split samples. A PCB analysis was performed on the 
original and field split samples listed below. 

I OriginaVField Split Pair I 
I AP0 104 (Original) / AP0 106 (FS) I 

AP0 120 (Original) 1 AP0 122 (FS) 

AP1003 (Original) 1 AP 1005 (FS) 

AP2002 (Original) 1 AP2004 (FS) 

AP3058 (Original) / AP3060 (FS) 

AP3064 (Original) / AP3066 (FS) 

Quantitation 
Results quantitated between the method detection limit (MDL) and the reporting limit (RL), 
which the lab qualified as "J", were qualified as estimated "J" unless blank contamination was 
present or the results were rejected. 

5.6 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS, 
Hardness, Cyanide 

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: 

Preservation 
Preservation criteria were met for all samples. 

Holding Times 
Technical holding time criteria were met for all samples with the following exceptionts): 



SDG Number 

/ A9K190539 1 AP3082(FS) 1 Nitrate 1 UJ 1 
Samples Affected Analysis 

Initial and Continuing Calibration 
All initial and continuing calibrations associated with the project samples met QC criteria. 

Validation 
Qualifier 

Blanks 
The 5X rule for contaminants found in the associated equipment rinses and method blanks was 
applied to all sample results. All were found acceptable. 

Matrix SpikeIMatrix Spike Duplicate 
MSIMSD 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 Splits 
The original, field duplicate and field splits are listed in the below. Table 2 shows the 
comparison for original, field duplicate and field split samples that has positive detects. 

AP3022 (Original) I AP3015 (FD I AP3016 (FS) 
AP3058 (Original) I AP3059 (FD) I AP3060(FS) 
-3064 (Original) / AP3065 (FD I AP3066(FS) 
-3079 (Original / AP3081 (FDI l AP3082(FS) 

Ouantitation 
Results quantified between the MDL and 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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Laboratory and Validation Qualifier Definitions 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

Qualifier 

Laboratory 

B (metals) 
B (organics) 
J (metals) 

J (organics) 
U 
E 
N 
P 

* 

Q1 
ME 
ME* 

Validation 

B 
J 
U 
UJ 
R 

Definition 

The analyte was detected; the concentration is below the reporting limit. 
Indicates analyte is found in associated method blank. 
The compound was detected in the blank. 
The compound was positively identified; the reported value is below the reporting limit. 
Not detected. The compound was analyzed for, but not detected above the associated reporting limit. 
Indicates that the result is above the maximum calibration range. 
Indicates presumptive evidence of a compound. 
RPD > 40% between the primary and confirmation column results for dual column chromatographic method (e.g. 
GC and HPLC methods). 
Exceeds QC limit. 
The %D or %Drift for the associated CCV is outside the method QC limit. 
Marginal Exceedence of the 3-sigma QC limits. 
Exceedence of the 4-sigma QC limits. 

The compoundlanalyte was detected in a lab or field blank. 
The compoundlanalyte was positively identified; the reported value is an estimated concentration. 
Not detected. The compoundlanalyte was analyzed for, but not detected above the associated reporting limit. 
The analyte is not detected; the result is an estimated value. 
Analyte is rejected. 



Summary of Data Validation Reason Codes 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 
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Reason Code 
0 1 
01A 
02 
02A 
02B 
03 
03A 
03B 
03C 
03D 
03E 
04 
04A 
04B 
04C 
05 
05A 
058 
06 
06A 
06B 
06C 
06D 
06E 
0 7 
0 7A 
07B 
08 
08A 
08B 
09 
10 
10A 
10B 
11 
11A 
11 B 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
999 

Description 
Sample received outside of 4+/-2 degrees Celsius 
Improper sample preservation 
Holding Time Exceeded 
Extraction 
Analysis 
Instrument Performance - Outside Criteria 
BFB 
DFTPP 
DDT andlor Endrin % breakdown exceeds criteria 
retention time windows 
Resolution 
Initial Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %RSD>3O 
Correlation Coefficient<0.995 
Continuing Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %D>25 
Result qualified as a result of the 5x11 Ox blank correction 
Method or Preparation Blank 
ICB or CCB 
E R 
TB 
FB 
Surrogate Recoveries outside control limits 
Sample 
Associated method blank or LCS 
MSlMSDlDuplicate results outside criteria 
MS andlor MSD recovery not within control limits (accuracy) 
%RPD outside acceptance criteria (precision) 
Post Digestion Spike outside criteria (GFAA) 
Internal Standards outside specified control limits 
Recovery 
Retention Time 
Laboratory Control Sample recoveries outside specified control limits 
Recovery 
%RPD (if run in duplicate) 
Interference Check Standard 
Serial Dilution 
Tentatively Identified Compounds 
Quantitation 
Multiple results available; alternate analysis preferred 
Field duplicate RPD criteria exceeded 
Percent difference between original and second column > 25% 
Professional judgement was used to qualify the data 
Pesticide clean-up checks 
Target compound identification 
Radiological calibration 
Radiological quantitation 
Reported result and/or lab qualifier revised to reflect validation findings 
See hard copy for details. 



Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 1 of 5) 

Spiked Compound 

trans-? ,3-~ichloropropene 1 87-  131 1 87- 131 1 27 1 1 65-125 1 65-  125 1 30 NIA NIA 
Ethylbenzene 1 82-124 1 8 2 - 1 2 4  1 25 1 1  75-125 1 75-125 1 30 N/A I N/A I NIA 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 2 of 5) 
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Spiked Compound 

4-Chloro-3-methyl phenol 1 59-102 1 5 9 - 1 0 2  1 27 1 1  45-115 1 45-115 1 25 1 1  32-117 1 32-117 1 30 
2,4-Dichlorophenol 1 6 0 - 1 0 1  1 6 0 - 1 0 1  1 30 1 1  45-110 1 45-110 1 25 N/A 1 N/A I N/A 



Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 3 of 5) 

Spiked Compound 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 4 of 5) 

KNIO\PBOW\PH2\AS2\SCRLAPG\APG Tabs-AttA.xlsx\Soil QC Limits (2)\311612010\1:50 PM 

Spiked Compound 

6 -~ in i t ro to luene  
2,4-Dinitrotoluene 
2-amino-4,6-Dinitrotoluene 
4-amino-2,6-Dinitrotoluene 
Nitrobenzene 
o-Nitrotoluene 
m-Nitrotoluene 
p-Nitrotoluene 

86-142 
74-129 
83-123 
85-137 
82-138 
85-129 
85-136 
86-133 

86-142 
74-129 
83-123 
85-137 
82-138 
85-129 
85-136 
86-133 

17 
18 
22 
18 
19 
2 1 
22 
19 

80-120 
80-125 
80-125 
80-125 
75-125 
75-120 
80-125 
75-125 

80-120 
80-125 
80-125 
80-125 
75-125 
75-120 
80-125 
75-125 

50 
50 
50 
50 
50 
50 
50 
50 

80-120 
80-125 
80-125 
80-125 
75-125 
75-  120 
80 -  125 
75-125 

80-120 
80-125 
80-125 
80-125 
75-125 
75-  120 
80-  125 
75-125 

NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 



Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 5 of 5) 

LCS - Laboratory Control Sample 
MSIMSD - Matrix SpikeIMatrix Spike Duplicate 
RPD - Relative Percent Difference 
NIA - Not Applicable 

Spiked Compound 
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Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Mercury 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

Total Organic Carbon (TOC) SW-846 9060 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

TOC 1 25 1 1  70-130 1 

20 
20 
20 
20 
20 
20 
20 
20 
20 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
75-125 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
75-125 

20 
20 
20 
20 
20 
20 
20 
20 
35 

80 -  120 
80 -  120 
80-120 
80-  120 
8 0 -  120 
80-120 
80 -  120 
80 -  120 
80-120 

75 -  125 
75 -  125 
75-125 
75 -  125 
75 -  125 
75-125 
75 -  125 
75 -  125 
75-125 

20 
20 
20 
20 
20 
20 
20 
20 
20 



Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 1 of 6) 
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Spiked Compound 

Accutest AM L 

Volatile Organic Compounds, SW846 8260B 

Water - LCS 

% Recovery 
Range 

Water - LCS 

% Recovery 
Range 

Test America Laboratories, Inc. 

Acetone 1 59-134 / 59-134 1 14 1 1  40-140 1 4 0 - 1 4 0  1 30 1 1  NIA 

Water - LCS 

% Recovery 
Range 

NIA I NIA 

Water - MSlMSD Water - MSIMSD 

% Recovery 
Range 

Water - MSIMSD 

% Recovery 
Range 

Precision 
RPD (%) 

% Recovery 
Range 

Precision 
RPD (%) 

Precision 
RPD(%) 



Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 2 of 6) 

Sp~ked Compound 

12-~hlorophenol 1 44-103 1 44-103 1 29 1 1  35-105 1 35-105-1  50 1 1  27-110 1 2 7 - 1 1 0  1 30 1 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 3 of 6) 

Spiked Compound 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 4 of 6) 

Spiked Compound 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 5 of 6) 

Spiked Compound 
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Laboratory Control Limits for QC Samples 
Plum Brook Ordnance Works 

(Page 6 of 6) 

Spiked Compound 

LCS - Laboratory Control Sample 
MSIMSD - Matrix SpikelMatrix Spike Duplicate 
RPD - Relative Percent Difference 
N/A - Not Applicable 
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APPENDIX H 

CHEMICAL ANALYTICAL DATA SUMMARY 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Group 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 

ASH PIT 2-SB01 
APOl 00 

15-Jan-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 

0 - 1  

Result 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 ---- 
0.147 

Ft 
REG 
-- ValQual 

UJ 
UJ 
UJ 
UJ 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 

\ I  uyu  4 u, t u ,  

ASH PIT 2-SB01 
APOIOI 

15-Jan-09 
3 - 5  Ft 
REG 

rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

Filtered -- 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0.00737 
0.00491 

0.00884 

0.0827 
0.0844 

0.13 
0.0997 
0.124 

0.0997 
0.0997 

0.0086 
0.0104 
0.0178 
0.0378 
0.0146 
0.0166 

0.0409 
0.0101 
0.0355 

0.00651 
0.00504 
0.031 3 
0.0979 
0.0925 

0.00688 

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

Explosives 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 

Units 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB01 
AP0102 

15-Jan-09 

Result 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 

0.149 
0.00899 
0.00599 

0.0108 

0.0464 
0.0328 
0.0831 
0.122 
0.151 

1.43 
0.122 

0.0105 
0.0127 
0.0217 
0.0461 
0.0178 
0.0202 

0.0499 
0.0123 
0.0433 

0.00794 
0.00614 
0.0382 
0.0639 
0.113 

0.00839 

Trinitrotoluene, 2,4,6- 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)rnethane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Brornophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactarn 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
D~benz(a,h)anthracene 
Dibenzofuran 

8-1OFt 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

UJ 
U 
U 

U 

J 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
J 
U 
U 

ASH PIT 2-SB02 
AP0103 

16-Jan-09 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

U 
U 

U 

J 
J 
J 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
J 
U 
U 

0 - 1  

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.148 
0.00754 
0.00502 

0.00904 

0.0275 
0.0275 
0.0697 
0.102 
0.127 
0.102 
0.102 

0.00879 
0.0107 ------- 
0.0182 
0.0387 
0.0149 
0.017 

0.0418 
0.0103 
0.0363 

0.00666 
0.00515 

0.032 
0.0166 
0.0946 

0.00703 

Ft 
REG 

-- ValQual 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB02 
AP0104 

16-Jan-09 

0.146 
0.00748 
0.00498 

0.00897 

0.0273 
0.0273 
0.0692 
0.101 
0.126 
0.101 
0.101 

0.00872 
0.0106 
0.0181 
0.0384 
0.0148 
0.0168 

0.0415 
0.0102 
0.036 

0.0066 
0.0051 1 
0.0318 
0.0164 
0.0938 

0.00698 

0.149 
0.00709 
0.00472 

0.0085 

0.0259 
0.0259 
0.0655 
0.0959 
0.119 

0.0959 
0.0959 

0.00827 
0.01 ----- 

0.0171 
0.0364 
0.0141 
0.0159 

0.0393 
0.00968 
0.0341 

0.00626 
0.00484 
0.0301 
0.0156 
0.0889 

0.00661 

3 - 5  

Result 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 ------- 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB02 
AP0105 

16-Jan-09 
Ft 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

3 - 5 F t  
FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-7iXqlJ 
0.00675 
0.0045 

0.0081 

0.0246 
0.0246 
0.0624 
0.0914 
0.114 

0.0914 
0.0914 

0.00788 
0.00956 

--TEE~U 
0.0347 
0.0134 
0.0152 

0.0375 
0.00923 
0.0325 

0.00596 
0.00461 
0.0287 
0.0149 
0.0847 
0.0063 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

KNl O\PBOW\PH2\AP2\SCR\Final\APH\ASHHPIT2~Soil~Dump.xls\Soil\9ll 5/20? 0\11:33 AM 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Group 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

ASH PIT 2-SB01 
AP0100 

15-Jan-09 

Parameter 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidine, 3,3'- 
Dichlorophenol, 2,4- 
Diethyl phthalate 
Dimethyl phthalate 
Dimethylphenol, 2,4- 
Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 

0 - 1  

Result 
0.00946 
0.0149 

0.00798 
0.0405 
0.0146 
0.0166 
0.0125 
0.0108 

0.00884 
0.041 2 
0.0652 
0.0144 

0.00983 
0.077 

0.0405 
0.132 

0.0173 
0.0254 
0.0388 
0.013 

0.0125 
0.133 

0.00491 
0.107 

0.00614 
0.0128 
0.0446 
0.0177 
0.0139 
0.145 

0.0134 
0.0145 
0.0332 
0.0123 
0.0146 

0.00577 
0.0367 
0.0733 

0.00491 
0.111 

0.0101 
0.0351 
0.0276 

0.00825 

Ft 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
- 

U 
UJ 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

_ _ . _ _ _ _  

U 
J 
U 
U 
U 
U 

\. -7- .- -. . V ,  

ASH PIT 2-SB01 
AP0101 

15-Jan-09 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

F~ltered -- 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result ---- 
0.00909 
0.0143 

0.00768 
0.039 

0.0141 
0.0159 
0.012 

0.0104 
0.0085 
0.0396 
0.0627 
0.0138 

0.00945 ------ 
0.074 
0.039 

0.0085 
0.0167 
0.0244 
0.0373 
0.0125 
0.012 
0.128 

0.00472 
0.103 

0.0059 
0.0123 

0.00933 
0.017 

0.0133 
0.139 

0.0129 
0.0139 
0.0319 
0.0118 
0.0141 

0.00555 
0.0353 

0.00957 
0.00472 
0.0157 

0.00968 
0.0338 
0.0266 

0.00788 

Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

3 - 5 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB01 
AP0102 

15-Jan-09 
8 - 1 0 F t  

REG 
-- Result ValQual 

Di-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nitroaniline, 2- 
Nitroaniline, 3- 
Nitroaniline, 4- 

0.00866 
0.0136 

0.00731 
0.0371 
0.0134 
0.0152 
0.01 15 
0.0099 
0.0081 
0.0377 
0.0597 
0.0132 
0.009 

ASH PIT 2-SB02 
AP0103 

16-Jan-09 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N I 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

0 - 1  

Result 
0.0115 
0.0181 

0.00974 
0.0494 
0.0178 
0.0202 
0.0153 
0.0132 
0.0108 
0.0502 
0.0795 
0.0175 
0.012 

0.0939 mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Ft 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ppp 

U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U ---------- 
U 
U 
U 
J 
U 
J 
U 
U 
U 
J 

ASH PIT 2-SB02 
AP0104 

16-Jan-09 

0.0371 
0.0081 
0.0159 
0.0233 
0.0356 
0.01 19 
0.0115 
0.122 

0.0045 
0.0983 

0.00563 
0.0117 

0.00889 
0.0162 
0.0127 
0.133 ~ ~ ~ ~ ~ _ _ _ _ _ _ - -  

0.0123 
0.0133 
0.0304 
0.0113 
0.0134 

0.00529 
0.0336 
0.0855 
0.0045 
0.015 

0.00923 
0.0322 
0.0253 

0.0705 

Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitrosodimethylamine 
n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

Semivolatiles 
Semivolat~les 
Semivolatiles 
Semivolatiles 
PesticidesIPCBs 

Result ------- 
0.00967 
0.0152 

0.00816 
0.0415 
0.0149 
0.017 

0.0128 
0.0111 

0.00904 
0.0421 
0.0667 
0.0147 

0.01 
0.0788 
0.0415 

0.00904 
0.0177 
0.026 

0.0397 
0.0133 
0.0128 
0.136 

0.00502 
0.11 

0.00628 
0.0131 

0.00992 
0.0181 
0.0142 
0.148 

0.0137 
0.0148 
0.0339 
0.0126 
0.0149 
0.0059 
0.0376 
0.0102 

0.00502 
0.0167 
0.0103 
0.0359 
0.0283 

0.00838 

ASH PIT 2-SB02 
AP0105 

16-Jan-09 
3 - 5 F t  

U 

N 
N 
N 
N 
N 
N 
N 
N 

Semivolatiles 

3 - 5 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.00959 
0.0151 
0.0081 
0.0411 
0.0148 
0.0168 
0.0127 
0.011 

0.00897 
0.0417 
0.0662 
0.0146 

0.00997 
0.0781 
0.041 1 

0.00897 
0.0176 - 
0.0258 
0.0394 
0.0132 
0.0127 
0.135 

0.00498 
0.109 

0.00623 
0.013 

0.00984 
0.0179 
0.0141 
0.147 

0.0136 

U 
U 
U - - - -  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

Pyrene 
Trichlorobenzene, 1,2,4- 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 
Aroclor 101 6 

FD 
ValQual -- 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- 

U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0494 
0.131 

0.021 1 
0.031 

0.0473 
0.0159 
0.0153 
0.162 

0.00599 
0.131 

0.00749 
0.0156 
0.0559 
0.0216 
0.0169 
0.177 

0.0163 
0.0177 
0.0404 
0.015 

0.0178 
0.00704 
0.0448 
0.0964 

0.00599 
0.0894 
0.0123 
0.0428 
0.0337 
0.525 

Phenol N 
N 
N 
N 
N 
N 

0.0147 
0.0336 
0.0125 
0.0148 

0.00586 
0.0373 
0.0101 

0.00498 
0.0166 
0.0102 
0.0356 
0.028 

0.0082 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Group 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 

ASH PIT 2-SB02 
AP0106 

16-Jan-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.4 
0.4 

0.081 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

3 - 5 F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

\ a  Uy" ' "1  1" )  

ASH PIT 2-SB02 
AP0107 

16-Jan-09 

Filtered -- 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

Result 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 
0.147 

0.00705 
0.0047 

0.00846 

0.0257 
0.0257 
0.0652 
0.0954 
0.119 

0.0954 
0.0954 

0.00822 
0.00999 

0.017 
0.0362 
0.014 

0.0159 

0.0391 
0.00963 

0.034 
0.00623 
0.00482 

0.03 
0.0155 
0.0885 

0.00658 

Explosives 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiks 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

Units 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

8-1OFt 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB03 
AP0108 

18-Jan-09 

Trinitrotoluene, 2,4,6- 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexy1)phthalate 
Bromophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

0 - 1  

Result 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 

__--- 0.148 
0.148 

0.00842 
0.00562 

0.0101 

0.0307 
0.0307 
0.0779 
0.114 
0.142 
0.114 
0.114 

0.00983 
0.0119 
0.0204 
0.0432 
0.0167 
0.019 

0.0468 
0.0115 
0.0406 

0.00744 
0.00576 
0.0358 
0.0185 
0.106 

0.00786 

Ft 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U ------------- 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 243803 
AP0109 

18-Jan-09 

ASH PIT 2-SB04 
APOI 1 1 

18-Jan-09 

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00805 
0.00537 

0.00966 

0.0294 
0.0294 
0.0745 
0.109 
0.135 
0.109 
0.109 

0.00939 
0.0114 
0.0195 
0.0413 
0.016 

0.0181 

0.0447 
0.011 

0.0388 
0.0071 1 
0.0055 
0.0342 
0.0177 
0.101 

0.00751 

ASH PIT 2-SB03 
APOl 1 0 

18-Jan-09 
0 - 1  

Result 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 

0.00796 
0.00531 

0.00956 

0.0291 
0.0291 
0.0737 
0.108 
0.134 
0.108 
0.108 

0.00929 
0.0113 
0.0192 
0.0409 
0.0158 
0.0179 

0.0442 
0.0109 
0.0384 

0.00703 
0.00544 
0.0338 
0.0175 
0.0999 

0.00743 

3 - 5 F t  
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 -- 
0.144 

0.00682 
0.00455 

0.00818 

0.0249 
0.0249 
0.0631 
0.0923 
0.115 

0.0923 
0.0923 

0.00795 
0.00966 
0.0165 
0.035 

0.0135 
0.0153 

0.0378 
0.00932 
0.0328 

0.00602 
0.00466 

0.029 
0.015 

0.0856 
0.00636 

Ft 
REG 
-- ValQual 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

8 - l O F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test G~OUD 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
PesticidesIPCBs 

ASH PIT 2-SB02 
AP0106 

16-Jan-09 
FK-DEPTH 

SAMPLE-PURPOSE 

Result 

1.9 
0.4 
0.4 
0.4 
0.4 
0.4 
1.9 
1.9 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
1.9 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
1.9 
1.9 
1.9 
0.4 
0.4 
1.9 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 

0.04 

Parameter 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidine, 3,s- 
Dichlorophenol, 2,4- 
Diethyl phthalate 
Dimethyl phthalate 
Dimethylphenol, 2,4- 

pp 

3 - 5 F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

ASH PIT 2-SB02 
AP0107 

16-Jan-09 

Result 
0.00905 
0.0142 

0.00764 
0.0388 
0.014 

0.0159 
0.012 

0.0103 
0.00846 
0.0394 
0.0624 
0.0137 
0.0094 
0.0737 
0.0388 

0.00846 
0.0166 
0.0243 
0.0371 
0.0125 
0.012 
0.127 

0.0047 
0.103 

0.00587 
0.0122 

0.00928 
0.0169 
0.0133 
0.139 

0.0128 
0.0139 
0.0317 
0.0117 
0.014 

0.00552 
0.0351 
0.0544 
0.0047 
0.0156 

0.00963 
0.0336 
0.0264 

Filtered -- 
N 
N 
N 
N 
N 
N 
N 
N 

8-1OFt 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

ASH PIT 2-SB03 
AP0108 

18-Jan-09 

Units 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 

0 - 1  

Result 
0.0108 
0.017 

0.00913 
0.0463 
0.0167 
0.019 

0.0143 
0.0124 
0.0101 
0.047 

0.0746 
0.0164 
0.0112 
0.088 

0.0463 
0.0599 
0.0198 
0.0291 
0.0444 
0.0149 
0.0143 
0.152 

0.00562 
0.123 

0.00702 
0.0146 
0.0111 
0.0202 
0.0159 
0.166 

0.0153 
0.0166 
0.0379 
0.014 

0.0167 
0.0066 
0.042 

0.0114 
0.00562 

0.044 
0.01 15 
0.0402 
0.0316 

0.00937 

Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
Di-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nitroaniline, 2- 
Nitroaniline, 3- 
Nitroaniline, 4- 
Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitrosodirnethylarnine 
n-Nitroso-di-n-propylarnine 
n-Nitrosodiphenylarnine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Trichlorobenzene, 1,2,4- 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 
Aroclor 101 6 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U ------------- 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

ASH PIT 2-SB03 
AP0109 

18-Jan-09 
3 - 5  

Result 
0.0103 
0.0162 

0.00872 
0.0443 
0.016 

0.0181 
0.0137 
0.0118 

0.00966 
0.0449 
0.071 2 
0.0157 
0.0107 
0.0841 
0.0443 

0.00966 
0.0189 
0.0278 
0.0424 
0.0142 
0.0137 
0.145 

0.00537 
0.117 

0.00671 
0.014 

0.0106 
0.0193 
0.0152 
0.158 

0.0146 
0.0158 
0.0362 
0.0134 
0.016 

0.00631 
0.0401 
0.0109 

0.00537 
0.0178 
0.011 

0.0384 
0.0302 

0.00886 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ASH PIT 2-SB03 
APOl 10 

18-Jan-09 
Ft 

REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 

I mglkg 

Result 
0.00875 
0.0138 

0.00739 
0.0375 
0.0135 
0.0153 
0.0116 

0.01 
0.00818 
0.0381 
0.0603 
0.0133 

0.00909 
0.0712 
0.0375 

0.00818 
0.016 

0.0235 
0.0359 
0.012 

0.0116 
0.123 

0.00455 
0.0993 

0.00568 
0.0118 

0.00898 
0.0164 
0.0128 
0.134 

0.0124 
0.0134 
0.0307 
0.01 14 
0.0135 

0.00534 
0.034 

0.0667 
0.00455 
0.0151 

0.00932 
0.0325 
0.0256 

ASH PIT 2-SB04 
APOl 1 1 

18-Jan-09 
8-1OFt 

REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

0 - 1  

Result 
0.0102 
0.0161 

0.00863 
0.0438 
0.0158 
0.0179 
0.0135 
0.0117 

0.00956 
0.0445 
0.0705 
0.0155 
0.0106 
0.0832 
0.0438 

0.00956 
0.0187 
0.0275 
0.041 9 
0.0141 
0.0135 
0.143 

0.00531 
0.116 

0.00664 
0.0138 
0.0105 
0.0191 
0.015 
0.157 

0.0145 
0.0157 
0.0358 
0.0133 
0.0158 

0.00624 
0.0397 
0.0107 

0.00531 
0.0177 
0.0109 
0.038 

0.0299 
0.00891 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Units 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Percent 
mglkg 

ASH PIT 2-SB02 
AP0106 

16-Jan-09 
3 - 5 F t  

SAMPLE-PURPOSE 

Result 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

6930 
7.3 

4 
54.4 
0.61 
0.61 

7170 
10.6 
8.3 

13.4 
13300 

7.5 
3340 
320 
0.12 
18.7 
1070 
0.61 

1.2 
609 
1.2 
13 

43.5 
82.2 

Test Group 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Water Quality Parameters 
Water Quality Parameters 

FS 
-- ValQual 

U 
U 
U 
U 
U 
U 

U 

U 
U 
J 

U 

J 
U 
U 
U 
U 

\ '  U.,V V V '  ' " I  

ASH PIT 2-SB02 
AP0107 

16-Jan-09 
8-1OFt 

Result 

10700 
0.626 

12.1 
41.2 
7.06 

0.224 
46600 

16 
11.7 
27.8 

23200 
18.9 

10800 
43 1 

0.0101 
30.8 
1450 

0.448 
0.224 

152 
0.343 
20.2 
62.9 

Parameter 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
% Solids 
Total organic carbon 

REG 

-- ValQual - - - - - - -  

J 

J 
J 
U 

J 
J 
J 

J 

U 

U 
U 

J 

Filtered -- 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ASH PIT 2-SB03 
AP0108 

18-Jan-09 
0 - 1  Ft 

Result 
0.00937 
0.00937 
0.00937 
0.00937 
0.00937 
0.01 62 

8070 
0.637 
7.71 
69.4 
6.46 

0.558 
3430 

12 
8.68 
22.5 

191 00 
27.7 
2150 
21 1 

0.0642 
21.7 
745 

0.928 
0.24 
36.3 
0.47 
18.7 

80 

ASH PIT 2-SB03 
APOl I 0 

18-Jan-09 
8-1OFt 

ASH PIT 2-SB03 
AP0109 

18-Jan-09 
3 - 5 F t  

REG 
-- ValQual 

U 
U 
U 
U 
U 
J 

J 
J 
J 

J 
J 
J 

- - - - - - - - - - -  
J 
J 

J 

J 
UJ 

J 

J 

7720 
0.329 

12.6 
18.6 
6.35 

0.214 
54300 

11.8 
10.7 
29.6 

221 00 
15.8 

10400 
41 4 

0.01 32 
27.4 
11 10 

0.427 
0.214 

120 
0.336 

15.4 
61.5 

Result 
0.00886 
0.00886 
0.00886 
0.00886 
0.00886 
0.00886 

15000 
0.257 
5.27 
98.9 
7.43 
0.23 

36500 
22.1 
10.8 
29.8 

24900 
16.7 

10100 
436 

0.013 
31.5 
1570 

0.459 
0.23 
119 

0.35 
25.3 
68.5 

ASH PIT 2-SB04 
APOI 1 I 

18-Jan-09 
0 - 1  Ft 

REG 
-- ResultlValQual 

J 
J 
J 
J 
U 
J 
J 
J 

J 
J 

J 
J 

UJ 
UJ 

J 

J 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 

J 
J 
J 
J 
U 
J 
J 
J 

J 
J 

J 
J 

UJ 
UJ 

J 

J 

Result 
0.00891 
0.00891 
0.00891 
0.00891 
0.00891 
0.00891 

71 30 
0.485 
26.8 
98.4 
16.3 

0.237 
2160 
10.5 
5.96 

26 
109000 

10.1 
442 
116 

0.0265 
17.1 
827 

0.678 
0.237 
55.7 

0.468 
26.9 

57 

REG 
-- ValQual --. 

U 
U 
U 
U 
U 
U 

J 
J 
J 
U 
J 
J 
J 

J 
J 

J 

J 
UJ 

J 

J 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test G r o u ~  
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 

ASH PIT 2-SB04 
AP0112 

18-Jan-09 
3 - 5 F t  
REG 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

FK-DEPTH 

Result 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 

0.00812 
0.00541 

-0.00975 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE ----- 
Anthracene 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

\ . - - . -. . . - , 
ASH PIT 2-SB04 

AP0113 
19-Jan-09 
8-1OFt 

REG 

Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexy1)phthalate 
Bromophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 

Result 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 

0.00715 
0.00477 

0.00858 

0.0283 
0.0283 
0.0717 
0.105 
0.13 

0.105 
0.105 

0.00904 
0.01 1 

0.0187 
0.0398 
0.0154 
0.0174 

0.043 
0.0106 
0.0373 

0.00684 
0.00529 
0.0329 
0.017 

0.0972 
0.00723 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ppp 

N 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB05 
AP0114 

16-Jan-09 
0 - 1  Ft 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 

0.00879 
0.00586 

00.1 05 

0.0252 
0.0252 
0.0639 
0.0935 
0.116 

0.0935 
0.0935 

0.00806 
0.00978 
0.0167 
0.0355 
0.0137 
0.0155 ------- 
0.0383 

0.00944 
0.00333 
0.0061 

0.00472 
0.0294 
0.0152 
0.0867 

0.00645 

REG 
-- ValQual 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
U 
U 

U 

ASH PIT 2-5805 
AP0115 

16-Jan-09 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0274 
0.0274 
0.0695 
0.102 
0.127 
0.622 
0.102 

0.00877 
0.0107 
0.0182 
0.0386 
0.0149 
0.0169 

0.0417 
0.0103 
0.0362 

0.00664 
0.00514 

0.032 
0.0165 
0.0944 

0.00702 

Result 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 

0.00775 
0.00517 

0.0093 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

3 - 5 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

ASH PIT 2-SB05 
AP0116 

16-Jan-09 

mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

U 
U 
U 
U 
U 

Result 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 

0.00691 
0.0046 

0.00829 
-------- 

ASH PIT 2-SB06 
AP0117 

15-Jan-09 

N 
N 
N 
N 
N 

8-1OFt 
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

0 - 1  

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00752 
0.00501 

0.00902 

mglkg 
mglkg 
mglkg 

0.0296 
0.0296 
0.0751 

0.11 
0.137 
0.11 
0.11 

0.00948 
0.01 15 
0.01 96 
0.041 7 
0.0161 
0.0183 

0.00489 
0.0304 
0.0157 
0.0898 

0.00668 

Ft 
REG 
-- ValQual 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 

U 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

0.0451 
0.0111 
0.0391 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

0.00555 
0.0345 
0.0179 
0.102 

0.00758 

U 
U 
U 

0.0261 
0.0261 
0.0662 
0.0968 

0.12 
0.0968 
0.0968 

0.00834 
0.0101 
0.0173 
0.0367 
0.0142 
0.0161 

0.006 
0.0373 
0.0193 

0.11 
0.0082 

mglkg U 
U 
U 
U 
U 
U 

0.00717 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

0.0397 
0.00977 
0.0345 

0.0321 
0.0321 
0.0813 
0.119 
0.148 
0.119 
0.119 

0.0103 
0.0124 
0.0212 
0.0451 
0.0174 
0.0198 

0.00632 

U 
U 
U 
U 

0.0488 
0.012 

0.0423 

U 
U 
U - _ _ _ _ _ _ _ - - - - - -  

0.00776 U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

\. -7- - V .  ' V ,  

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test G~OUD 

ASH PIT 2-SB04 
AP0112 

18-Jan-09 

Semivolatiles 
Semlvolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

Parameter 

3 - 5  

Result 

Ft 
REG 
-- ValQual 

ASH PIT 2-5804 
AP0113 

19-Jan-09 

Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidine, 3,3'- 
Dichlorophenol, 2,4- 
Diethyl phthalate 
Dirnethyl phthalate 
Dimethylphenol, 2,4- 
Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 

Filtered -- 
ppp 

Result 
0.00918 
0.0144 

0.00775 
0.0393 
0.0142 
0.0161 
0.0122 
0.0105 

0.00858 
0.0399 
0.0633 
0.0139 

0.00954 
0.0747 

Units 

8 - 1 0 F t  
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- - ~ ~ ~ _ _ _ _ _ _ _ - . -  

U 

ASH PIT 2-SB05 
AP0114 

16-Jan-09 
0 - 1  Ft 
REG 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0.0113 
0.0177 

0.00952 
0.0483 
0.0174 
0.0198 
0.0149 
0.0129 
0.0105 
0.0491 
0.0778 
0.0171 
0.0117 

0.0364 
0.0122 
0.0117 
0.124 

0.0046 
0.101 

0.00576 
0.012 

0.00909 
0.0166 
0.013 
0.136 

0.0125 
0.0136 
0.031 1 
0.01 15 
0.0137 

0.00541 
0.0344 
0.0491 
0.0046 
0.0153 

0.00944 
0.0329 
0.0259 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 

0.0393 
0.00858 
0.0168 
0.0247 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 

ASH PIT 2-SB05 
AP0115 

16-Jan-09 
3 - 5 F t  
REG 

0.0428 
0.01 43 
0.0138 
0.146 

0.00541 
0.118 

0.00677 
0.0141 
0.0107 
0.0195 
0.0153 

0.16 
0.0148 
0.016 

0.0366 
0.0135 
0.01 61 

0.00636 
0.0405 
0.011 

0.00541 
0.018 

0.01 11 
0.0387 
0.0305 

0.00897 

Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sern~volatiles 
PesticidesIPCBs 

U 
U 
U 
U 

Result 
0 . 0 1 ~ ~ - - - ~ - - ~ - - ~  0.00994 

0.0156 
0.00839 
0.0426 
0.0154 
0.0174 
0.0132 
0.0114 
0.0093 
0.0433 
0.0686 
0.0151 
0.0103 

0.038 
0.00829 
0.0162 
0.0238 

rnglkg 
rnglkg 
rnglkg 
rnglkg 

pppp 

Di-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

7 1  
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 

ASH PIT 2-SB05 
AP0116 

16-Jan-09 

0.0849 
0.0447 

0.00975 
0.0191 

-- 

rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

N 
N 
N 
N 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

0.0918 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nitroaniline, 2- 
Nitroaniline, 3- 
Nitroaniline, 4- 
Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitrosodimethylamine 
n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylarnine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Trichlorobenzene, 1,2,4- 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 
Aroclor 101 6 

0.0377 
0.0126 
0.0122 
0.129 

0.00477 
0.104 

0.00596 
0.0124 

0.00942 
0.0172 
0.0135 
0.141 
0.013 

0.0141 
0.0322 
0.01 19 
0.01 42 
0.0056 
0.0356 
0.0453 

0.00477 
0.0159 

0.00977 
0.0341 
0.0268 

Result 
0.00886 
0.0139 

0.00748 
0.038 

0.0137 
0.0155 
0.0117 
0.0101 

0.00829 
0.0386 
0.061 1 
0.0135 

0.00921 
0.0722 

ASH PIT 2-SB06 
AP0117 

15-Jan-09 
0 - 1  Ft 
REG 

0.028 

0.0164 
0.0088 
0.0447 
0.0161 
0.0183 
0.0138 
0.01 19 

0.00975 
0.0453 
0.0719 
0.0158 
0.0108 

U 
U 
U 
U 
U 

0.0396 
0.0133 
0.0128 
0.135 

0.00501 
0.11 

0.00627 
0.013 

0.0099 
0.018 

0.0142 
0.148 

0.0137 
0.0148 
0.0338 
0.0125 
0.0149 

0.00589 
0.0375 
0.0102 

0.00501 
0.0167 
0.0103 
0.0358 
0.0282 

0.00825 

Sernivolatiles 

8 - 1 0 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.00965 
0.0152 

0.00815 
0.0414 
0.0149 
0.0169 
0.0128 
0.011 

0.00902 
0.042 

0.0665 
0.0147 

0.01 

0.0483 
0.0105 
0.0206 
0.0303 
0.0463 
0.0155 
0.0149 
0.158 

0.00586 
0.128 

0.00732 
0.0152 
0.0444 
0.021 1 
0.0165 
0.173 
0.016 

0.0173 
0.0395 
0.0146 
0.0174 

0.00688 
0.0438 
0.01 19 

0.00586 
0.0195 
0.012 

0.0419 
0.0329 

0.00964 

0.081 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- U -- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ValQual -- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
- 

U 
U 
U 
U 

U 
0.0414 

0.00902 
0.0177 
0.0259 Hexachlorobenzene 

rnglkg 
rnglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
mglkg 
mg/kg 
mglkg 
mglkg 
mglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
mglkg 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

0.0786 

N 

0.0426 
0.0093 
0.0182 
0.0267 
0.0408 
0.0137 
0.0132 
0.139 

0.00517 
0.113 

0.00646 
0.0134 
0.0102 
0.0186 
0.0146 
0.152 

0.0141 
0.0152 
0.0349 
0.0129 
0.0154 

0.00607 
0.0386 
0.0105 

0.00517 
0.0172 
0.0106 
0.0369 
0.0291 

0.00861 

U 
- 

rnglkg 

U 
U 
U 
U 

_ _ _ _ _ _ _ _ . - - - - -  

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - - - - - -  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test Grow 
PesticidesIPCBs 
PesticidesIPCBs 
Pesticides/PCBs 
Pesticides/PCBs 
Pesticides/PCBs 
Pest~cides/PCBs 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Water Quality Parameters 
Water Quality Parameters 

ASH PIT 2-SB04 
AP0112 

18-Jan-09 
3 - 5 F t  

Parameter 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Alum~num 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sod~um 
Thallium 
Vanadium 
Z~nc 
% Solids ---- 
Total organic carbon 

Result 
0.00897 
0.00897 
0.00897 
0.00897 
0.00897 
0.00897 

7830 
0.312 
4.51 
61.5 
6.68 

0.271 
3010 
11.9 
7.88 
20.9 

19200 
18.9 

2530 
87.4 

0.0352 
24.8 
705 

0.859 
0.271 
43.6 

0.271 
17.8 
64.4 

REG 

-- ValQual 
U 
U 
U 
U 
U 
U 

J 
J 
J 
J 
U 
J 
J 
J 

J 
J 

J 

J 
UJ 

U 

J 

--- 

\. U.,V " " 0  '", 
ASH PIT 2-SB04 

AP0113 
19-Jan-09 
8-1OFt 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 

8670 
0.392 

12.1 
35.6 
7.02 

0.245 
50700 

12.7 
11 

38.4 
24400 

16 
10800 

522 
0.0147 

28.8 
1150 
0.49 

0.245 
119 

0.315 
17.5 
60.4 

Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

1 Percent 
mg/kg 

REG 

-- ValQual 

J 
J 
J 
J 
U 
J 
J 
J 

J 
J 

J 
J 

UJ 
UJ 

J 

J 

ASH PIT 2-SB05 
AP0114 

16-Jan-09 
0 - 1  Ft 

Result 
0.00964 
0.00964 
0.00964 
0.00964 
0.00964 
0.00964 

8800 
0.922 
24.4 
109 
15.5 

0.71 6 
41 40 
12.8 
8.29 
31.3 

61600 
27.4 
1320 
31 9 

0.1 18 
20.5 
837 
1.44 

0.284 
79.2 

0.939 
23 

102 

REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
J 

J 
J 

J 
J 
J 

J 

U 

ASH PIT 2-SB05 
AP0115 

16-Jan-09 
3 - 5 F t  

Result 
0.00861 
0.00861 
0.00861 
0.00861 
0.00861 
0.00861 

8060 
0.259 
6.27 
68.2 
7.61 

0.241 
35 1 
11.7 
6.67 
15.6 

22100 
12.2 
1980 

100 
0.0242 

18 
51 3 

0.482 
0.241 

18.4 
0.241 

17 
68.9 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
J 
J 

J 
J 
U 

J 
J 
J 

J 

J 

U 
U 

U 

ASH PIT 2-SB05 
AP0116 

16-Jan-09 
8-1OFt 

Result 

9300 
0.486 

11 .I 
49 

7.53 
0.276 
42300 

14.4 
------- 

14 
33.6 

24500 
13.4 

8760 
551 

0.011 
36.8 
990 

0.779 
0.238 
91.4 

0.347 
18.2 
85.3 

ASH PIT 2-SB06 
AP0117 

15-Jan-09 
0 - 1  Ft 

REG 

-- ValQual 

J 

J 
J 
J 

J 
J 
J 

J 

U 

J 
U 

J 

Result 
0.00825 
0.00825 
0.00825 
0.00825 
0.00825 
0.00825 

7150 
0.708 

11.4 
98.7 
12.1 

0.423 
2830 
7.84 
4.64 
22.2 

51800 
12.5 
819 
243 

0.0688 
13.7 
61 6 

0.737 
0.227 
76.3 

0.312 
17.3 
53.2 

-- 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
J 

J 

J 
J 

J 

J 
U 

J 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Grow 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 

ASH PIT 2-SB06 
AP0118 

15-Jan-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 

3 - 5  

Result 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 

0.0071 
0.00474 

0.00852 

0.0259 
0.0259 
0.0657 
0.0961 

0.12 
0.0961 
0.0961 

0.00829 
0.0101 
0.0172 
0.0365 
0.0141 
0.016 

0.0394 
0.00971 
0.0342 

0.00627 
0.00485 
0.0302 
0.0156 
0.0891 

0.00663 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

\ '  uyv  ' V " 8  ," I  

ASH PIT 2-SB06 
AP0119 

15-Jan-09 

rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Filtered -- 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00771 
0.00514 

0.00925 

0.0281 
0.0281 
0.0713 
0.104 
0.13 

0.104 
0.104 

0.009 
0.0109 
0.0186 
0.0396 
0.0153 
0.0173 

0.0428 
0.0105 
0.0371 

0.00681 
0.00527 
0.0328 
0.017 

0.0968 
0.0072 

Explosives 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernlvolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sem~volatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatlles 
Sernivolatiles 
Sernivolatiles 
Sernivolat~les 
Sernivolatiles 

Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 

8 - l O F t  
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB07 
AP0 1 20 

16-Jan-09 

Trinitrotoluene, 2,4,6- 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzo~c acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Brornophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactarn 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

0 - 1  

Result 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 
0.148 

0.00739 
0.00493 

0.00887 

0.027 
0.027 

0.0683 
0.1 

0.124 
0.1 
0.1 

0.00862 
0.0105 
0.0179 
0.0379 
0.0147 
0.0166 

0.041 
0.0101 
0.0356 

0.00653 
0.00505 
0.0314 
0.0163 
0.0927 
0.0069 

ASH PIT 2-SB07 
AP0121 

16-Jan-09 

ASH PIT 2-SB07 
APO 1 22 

16-Jan-09 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - _ _ _ _ _ _ _ _ - - - - - - - - -  
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 

U -1 
U 
U 
U ------------- 

U 
U 
U 
U 
U 
U 
U 
U 
U 

0 - 1  

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00719 
0.00479 

0.00862 

0.0262 
0.0262 
0.0665 
0.0973 
0.121 

0.0973 
0.0973 

0.00838 
0.0102 
0.0174 
0.0369 
0.0143 
0.0162 

0.0399 
0.00982 
0.0346 

0.00635 
0.00491 
0.0305 
0.0158 
0.0902 

0.00671 

0 - 1  

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 

0.41 
0.41 

0.083 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

ASH PIT 2-SB07 
AP0123 

16-Jan-09 
Ft 

FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

Ft 
FS 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

------ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

3 - 5  

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00684 
0.00456 

0.00821 

0.025 
0.025 

0.0633 
0.0926 
0.115 

0.0926 
0.0926 

0.00798 
0.00969 
0.0165 
0.0351 
0.0136 
0.0154 

0.038 
0.00935 
0.0329 

0.00604 
0.00467 
0.0291 
0.015 

0.0859 
0.00638 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Grour, 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolat~les 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

ASH PIT 2-SB06 
AP0118 

15-Jan-09 
3 - 5 F t  

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
PesticidesIPCBs 

Parameter 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidine, 3,3'- 
Dichlorophenol, 2,4- 
Diethyl phthalate 
Dimethyl phthalate 
Dimethylphenol, 2,4- 
Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
Di-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nitroaniline, 2- 
Nitroaniline, 3- 
Nitroaniline, 4- 
Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitrosodimethylamine 
n-Nitroso-di-n-propylamine 

Result 
0.00912 
0.0143 
0.0077 
0.0391 
0.0141 
0.016 

0.0121 
0.0104 

0.00852 
0.0397 
0.0629 
0.0139 

0.00947 
0.0742 
0.0391 

0.00852 
0.0167 
0.0245 
0.0374 
0.01 25 
0.0121 
0.128 

0.00474 
0.103 

0.00592 
0.0123 

0.00935 
0.017 

0.0134 
0.14 

0.0129 
0.014 
0.032 

0.01 18 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

\. U Y V  ' ' " 8  ' " I  

ASH PIT 2-SB06 
AP0119 

15-Jan-09 

n-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Trichlorobenzene, 1,2,4- 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 
Aroclor 101 6 

FK-DEPTH 8 - 

Result 
0.0099 
0.0156 

0.00835 
0.0424 
0.0153 
0.0173 
0.0131 
0.0113 

0.00925 
0.0431 
0.0682 
0.015 

0.0103 
0.0806 
0.0424 

0.00925 
0.0181 
0.0266 
0.0406 
0.0136 
0.0131 
0.139 

0.00514 
0.112 

0.00643 
0.0134 
0.0102 
0.0185 
0.0145 
0.152 
0.014 

0.0152 
0.0347 
0.0129 
0.0153 

0.00604 
0.0384 
0.0403 

0.00514 
0.0171 
0.0105 
0.0368 
0.0289 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N - 
N 

10 Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

ASH PIT 2-SB07 
APO 1 20 

16-Jan-09 

Units - -  
mglkg 1 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

0 - 1  

Result 
0.00948 
0.0149 
0.008 

0.0406 
0.0147 
0.0166 
0.0126 
0.0108 

0.00887 
0.0413 
0.0654 
0.0144 

0.00985 
0.0772 
0.0406 

0.00887 
0.0174 
0.0255 
0.0389 
0.0131 
0.0126 
0.133 

0.00493 
0.108 

0.00616 
0.0128 

0.00973 
0.0177 
0.0139 
0.145 

0.0134 
0.0145 
0.0332 
0.0123 
0.0147 

0.00579 
0.0368 

0.00997 
0.00493 
0.0164 
0.0101 
0.0352 
0.0277 

0.00821 

N 
N 
N 
N 
N 
N 
N 
N 
N 

Ft 
REG 
-- ValQual - 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB07 
AP0121 

16-Jan-09 
0 - 1  

Result 
0.00922 
0.0145 

0.00779 
0.0395 
0.0143 
0.0162 
0.0122 
0.0105 

0.00862 
0.0401 
0.0636 
0.014 

0.00958 
0.0751 
0.0395 

0.00862 
0.0169 
0.0248 
0.0378 
0.0127 
0.0122 
0.129 

0.00479 
0.105 

0.00599 
0.0125 

0.00946 
0.0172 
0.0135 
0.141 

0.0131 
0.0141 
0.0324 
0.012 

0.0143 
0.00563 
0.0358 
0.0097 

0.00479 
0.0159 

0.00982 
0.0343 
0.0269 

0.00799 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Ft 
FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U ---------- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-SB07 
AP0122 

16-Jan-09 
0 - 1  

Result 

2 
0.41 
0.41 
0.41 
0.41 
0.41 

2 
2 

0.41 
0.41 
0.41 

0.41 
0.41 
0.41 
0.41 

2 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

2 
2 
2 

0.41 
0.41 

2 

0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

0.41 
0.41 

0.041 

ASH PIT 2-SB07 
AP0123 

16-Jan-09 

0.00556 
0.0354 

0.00959 
0.00474 
0.0157 

0.00971 
0.0339 
0.0266 

0.00782 

Ft 
FS 
-- ValQual - 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

Result 
0.00878 
0.0138 

0.00741 
0.0376 
0.0136 
0.0154 
0.01 16 

0.01 
0.00821 
0.0382 
0.0605 
0.0133 

0.00912 
0.0715 
0.0376 

0.00821 
0.0161 
0.0236 
0.036 

0.0121 
0.0116 
0.123 

0.00456 
0.0996 
0.0057 
0.01 19 

0.00901 
0.0164 
0.0129 
0.135 

0.0124 
0.0135 
0.0308 
0.0114 
0.0136 

0.00536 
0.0341 

0.00923 
0.00456 
0.0152 

0.00935 
0.0326 
0.0257 

0.00748 

U 
U 
U 
U 
U 
U 
U 
U 
U 

3 - 5 F t  
REG 

-- ValQual - 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test Group 
PesticidesIPCBs 
PesticideslPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Water Quality Parameters 
Water Quality Parameters 

ASH PIT 2-SB06 
AP0118 

15-Jan-09 
3 - 5  Ft 

Parameter 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
% Solids 
Total organic carbon 

Result 
0.00782 
0.00782 
0.00782 
0.00782 
0.00782 
0.00782 

6750 
0.412 
6.33 
58.3 
6.9 

0.293 
2090 
10.1 
8.93 
12.6 

19900 
11.2 

2110 
234 

0.0156 
21.8 
426 

0.497 
0.249 
37.1 

0.249 
15.5 
63.7 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
J 
J 

J 

J 
J 

J 

J 

U 
U 

U 

-. . - . - - . . - 

ASH PIT 2-SB06 
AP0119 

15-Jan-09 
8 - 1 0 F t  

REG SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
rnglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

Percent 
mglkg 

-- ValQual 

ASH PIT 2-SB07 
AP0120 

16-Jan-09 
0 - 1  Ft 
REG 

Result 
0.00821 
0.00821 
0.00821 
0.00821 

13200 
0.44 
3.55 
53.4 
7.73 

0.247 
44000 

19.4 
14.6 
32.1 

24000 
14.3 

12000 
392 

0.0132 
36.7 
1730 

0.494 
0.263 

135 
0.293 
23.2 

73 

-- ValQual 
U 
U 
U 
U 

ASH PIT 2-SB07 
AP0121 

16-Jan-09 
0 - 1  Ft 

Result 
0.00799 
0.00799 
0.00799 
0.00799 
0.00799 
0.00799 

8180 
0.291 
6.04 
56.7 
6.41 

0.232 
2270 
11.8 
8.99 
16.5 

19100 
12.8 

2350 
226 

0.01 93 ----------- 
20.2 
470 

0.464 
0.232 

28 
0.232 

17.4 
27.8 

J 
J 

J 
J 
U 

J 
J 
J 

J 

J 

U 
U 

J 

FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
J 
J 

U 

J 
J 

J 

J 

U 
U 

U 

ASH PIT 2-SB07 
AP0122 

16-Jan-09 
0 - 1  Ft 

Result 
0.041 
0.041 
0.041 
0.041 ------- 
0.041 
0.041 
7200 

7.5 
5.5 

48.6 
0.63 
0.63 
1820 
10.4 
7.7 

14.6 
16600 

9.3 
1880 
169 

0.13 
17.9 
703 
0.63 

1.3 
626 
1.3 

14.1 
51.4 
79.9 

ASH PIT 2-SB07 
AP0123 

16-Jan-09 
3 - 5  Ft 

0.00821 
0.00821 

7100 
0.336 
6.09 
44.5 
6.01 

0.226 
21 00 
10.6 
8.14 

18 
17600 

12.5 
2100 

198 
0.0203 

19.1 
450 

0.453 
0.226 
28.4 

0.226 
15.4 
63.2 

FS 
-- ValQual 

U 
U 
U 
U 
U 
U 

U 

U 
U 
J 

U 

J 
U 
U 
U 
U 

Result 
0.00748 
0.00748 
0.00748 
0.00748 
0.00748 
0.00748 

5250 
0.269 
6.1 8 
43.7 
5.46 

0.219 
1840 
8.82 
7.46 
13.8 

15500 
9.74 
1730 
152 

0.0112 
18.5 
323 

0.439 
0.219 
43.3 

0.219 
13.6 
55.4 

U 
U 
J 
J 

U 

J 
J 

J 

J 

U 
U 

U 

REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
J 
J 

U 

J 
J 

J 

J 

U 
U 

U 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATIONCODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Group 
Explosives 
Explosives 
Explosives 
Explosives 

ASH PIT 2-SB07 
AP0124 

16-Jan-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 

Result 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 
0.144 

0.00684 
0.00456 

0.00821 

0.025 
0.025 

0.0633 
0.0926 
0.115 

0.0926 
0.0926 

0.00798 
0.0097 
0.01 65 
0.0351 
0.0136 
0.0154 

0.038 
0.00935 

0.033 
0.00605 
0.00468 

8-1OFt 
REG 
-- ValQual 

U 
U 
U 
U - - - - ~ ~ ~ ~  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U - 
U 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

- . - - - . . - 

ASH PIT 2-SB08 
AP0125 

16-Jan-09 
0 - 1  Ft 

rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
mglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

mg/kg 
mglkg 

Filtered -- 
N 
N 
N 
N 

0.0291 
0.0151 
0.0859 

0.00639 

Result 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00779 
0.00519 

0.00934 

0.0284 
0.0284 

Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 

Units 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

REG 

-- ValQual 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
U 
U 

U 

U 
U 

ASH PIT 2-SB08 
AP0126 

16-Jan-09 
3 - 5  

Result 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.145 

0.00714 
0.00476 

0.00857 

0.0261 
0.0261 
0.0661 
0.0967 

0.12 
0.0967 
0.0967 

0.00833 
0.0101 
0.0173 
0.0367 
0.0142 
0.0161 

-- -  

0.0396 
0.00976 
0.0344 

0.00631 
0.00488 
0.0304 
0.0157 
0.0897 

0.00667 

Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)rnethane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Brornophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactarn 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

U 
U 
U 
U 

Ft 
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

ASH PIT 2-5808 
AP0127 

16-Jan-09 
8-1OFt 

REG 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0.072 
0.105 
0.131 
0.105 
0.105 

0.00908 
0.011 

0.0188 
0.04 

0.0154 
0.0175 

0.0432 
0.0106 
0.0375 

Result 
0.149 
0.149 
0.149 
0.149 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

0.0331 
0.0171 
0.0977 

0.00727 

-- ValQual 
U 
UJ 
U 
UJ 

U 
U 
U 
U 

ASH PIT 2-SB08 
AP0128 

16-Jan-09 

0.45 
0.45 
0.45 
0.45 

0.0342 
0.0177 

_ _ _ _ . _ _ _ _ - - - - - - - -  

0.101 
0.00751 

U 
U 
U 
U 

Result 
0.146 
0.146 
0.146 
0.146 

U 
U 
U 
U 

ASH PIT 2-SB08 
APO 1 29 

16-Jan-09 

0.00688 
0.00532 

8-1OFt 
FD 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
UJ 
u 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 

---- 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 

0.45 
0.45 

0.091 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 

0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 

0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 
0.149 

0.00805 
0.00536 

0.00966 

0.0294 
0.0294 
0.0744 
0.109 
0.135 
0.109 
0.109 

0.00939 
0.0114 
0.0194 
0.0413 
0.016 

0.0181 

0.0447 
0.011 

0.0388 
0.00711 
0.0055 

U 
U 
U 
U 

U 
U 

8-1OFt 
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0345 
0.0179 
0.102 

0.00758 

U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 
U 

U 

U 
U 

--------- 
U 
U 
U 
UJ 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

-------- 
U 

0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 
0.146 

0.00813 
0.00542 

0.00975 

0.0297 
0.0297 
0.0752 

0.11 
0.137 
0.11 
0.11 

0.00948 
0.01 15 
0.0196 
0.0417 
0.0161 
0.0183 

0.0451 
0.0111 
0.0391 

0.00718 
0.00555 



n 
n 

n 
n 
n 
n 
n 
n 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

-- 
I~~OI~A 

SJ 
1401-8 

~17.0 
5v.o 

sv.0 
sv-0 
99.0 
sv-o 
~9.0 
sv.0 

z'z 
sv.0 
sv.0 
Z-z 
1.1 
z.z 
sv.0 
sv.0 
sv.0 
sv.0 
9v.o 
sv'o 
sv.0 
z.z 
sv.0 
59.0 
sv.0 
sv.0 

sv.0 
~v.0 
sv.0 
z.z 
z.z 
sv.0 
sv.0 
sv.0 
sv.0 
sv.0 
z.z 

41nsatl 

60-Uef -9 1 
6Z 1OdV 

808s-Z lld HSV 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n -- 

I~~OI~A 
04 

U 01 
60-Uef-9 1 
8Z COdV 

808s-Z lld HSV 

~0~0.0 
L~EO'O 
1c10.0 
810.0 
zv~oo.0 
c~o-o 
sovo.o 
~€900'0 
1910.0 
ss 10.0 
99~0.0 
910.0 
8vco.o 
91.0 
ssco.0 
~6 co.0 
LO 10.0 
1v~o.o 
LL~OO'O 
811.0 
zvr;oo.o 

60-uer-9 C 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

LZ COdV 9Z COdV SZ COdV PZ COdV ON-31dVUVS 
808s-Z lld HSV 808s-Z lld HSV 80%-Z lld HSV LOBS-Z lld HSV 3Cl03-NOI1V301 

60-UV-9 1 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

~0s0.0 
~8~0'0 
110.0 
8~ 10-0 
9ssoo.o 
6010.0 
1ovo.o 
€900.0 
9co.o 
PELO-o 
z9so.o 
8~10.0 
9~10.0 
8~1.0 
zs1o.o 
s6co.o 
9010.0 
6s 10.0 
c~9oo.o 
LI. 1.0 
9ss00'0 

gvc-o 
8sco.o 
PPCO'O 
8zvo.o 
8zo.o 
1610.0 
~~600'0 
LPPO'O 
6~80.0 
8010.0 
8~10.0 
6~~0'0 
vsvo'o 
~~600'0 
6110.0 
8sco.o 
€810'0 

6~16~~ 
6y16u 
6y16u 
6~16U-J 
6y/fju 
6~16~ 
6~16~1 
fjy/6w 
6y16u 
6~16~ 
6y/Bu 
By16u 
6y16u 
6~16~ 
6y16u 
6y16u 
6~16~ 
6y16u 
6y16u 
6y16u 
6~16~1 
6~16~ 

60-uef-9 1 

~6.~00'0 
89~0.0 
cvs0.o 
9~600'0 
8sco-o 
9~~00'0 
~9600'0 
9sso.o 
9~00.0 
zv 10.0 
6 c 10.0 
czso.0 
v1o.o 
s10.0 
91.0 
ssco.o 
c~1o.o 
1~600'0 
vz 10.0 
s6soo.o 
vo1.o 
~LPOO-o 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

11nsatl 

- 8 
60-uef-9 1 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

rn 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

991.0 
~sco~o 
zv10.0 
vzvo-o 
8~~0.0 
68 10-0 
99600'0 
EPPO*O 
1~80.0 
LO 10.0 
LS 10'0 
z 1~0.0 
6vvo-o 
99600'0 
8 c 10.0 
LECO'O 
1810-0 

c9co.o 
LPPO'O 
8800'0 
v9co.o 

I~~OI~A 

ppp 

n 
n 
n 
n 

N -- 
-z' 1 'auazuaqo~ol y3!a sal~elo~!uag 

auaJAd(p3-€'~' 1)ouapul 
auey1ao~ol yaexat( 

aua!pe~uadol3A~o~oly~exa~ 
aua!pe1nqo~oly3exa~ 
auazuaqo~oly3exa~ 

aua~onlj 
auayiue~onlj 

3NINWAN3HdlCI 
a~e~eylqd I~o-u-!~ 
-g'z 'auanlo~o~1!u!a 
-9'~ 'auanlo1oq!u!a 
-vrz 'louay doq!u!a 

-9'9 'louaydlAylaw-~-oq!u!a 
~I~IEY~Y~ lA!nq-u-!a 

-v'z 'louaydlAy$au!a 
al~~eyiyd IAY~!~ 

a~ele~lyd ~Awa!a ---- -v'z 'l0~ayd0~0ly3!a 
-,s's 'au!p!zuaqo~oly3!a 

-v' 1 'auazuaqo~olyaa 
-sg c 'auazuaqo~ol y3!a 

89800.0 
~6~0.0 
LLEO'O 
90 10.0 
EL 10-0 
61900'0 
soco.o 
88~0.0 
1900'0 
vs 10.0 
sc0.0 
sso.o 
ss1o.o 
cv10.0 
ss1.o 
~v1o.o 
~8 10.0 
€010~0 
s~co.0 
6~900'0 
€11.0 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

~ECO'O 
9~~0'0 
1v~oo.o 
8sco.o 

sal!geloA!wag 
sal!lelo~!wag 
sal~elo~! wag 
sal!gelo~!was 
sal!gelo~!wag 
sal!geloA!uag 
sal!yqoA!uaS 
sal!geloA!uag 
sal!gelo~!uag 
sal!gelo~!uag 
sal!lelo~!uag 
sal!lelo~!uag 
sal!leloA!uas 
sal!lelo~!uag 
sal!pelon!wag 
sal!lelo~!wag 
sal!ielon!uag 
sal!gelo~!was 
sal!gelo~!wag 
sal!geloA!wag 

voco.o 

n 
n 
n 
n 

unsatl 
93tl 

UOC-8 

n 
n 
n 
n 
n 
r 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

6~1.0 
cz1o.o 
9z 10.0 
9~~0.0 
9vzo.o 
8910.0 
~~800'0 
€6~0'0 
L~LO'O 
zs600.0 
6sco'o 
~€90.0 
66~0.0 
~9800'0 
soco.o 
1zco.o 
1910.0 

n -- 

910.0 
EPPO'O 
~~800.0 
z9co.o 

I~~OI~A 

93tl 
U G-E 

~910'0 
gzso'o 
ss600'0 
zsco-o 
9svoo'o 
86L0'0 
cvso'o 
9~~00'0 
9s 10.0 
PC 10.0 
80~0'0 
SELO'O 
PZ~O'O 
ss1.o 
6~10.0 
PSCO'O 
10600'0 
61 10.0 
~soo-o 
~660'0 
9~~00'0 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

so~~-o 

n 
n 
n 
n 

~~nsatl 

93tl 
id 1-0 

6~16~ 
6416~ 
6y16w 
6y16w 
6y16w 
6y16w 
fiy16~ 
6416~ 
6~16~ 
B~/GUJ 
6816~ 
6y16~ 
6~16~1 
BYI~~ 
6~16u 
6816~ 
6y16u 
6416~ 
6~16~~ 
6y16u 
6y16u 
fiy16u --- 91.0 

zs 1o.o 
8s10.0 
1vo.o 
69~0.0 
€8~0.0 
~€600'0 
8~90.0 
~180'0 
vo 10.0 
~~10.0 
6890'0 
ssvo'o 
~€600'0 
v~.co.o 
zs co-o 

n -- 

ZP 10.0 
€6~0'0 
PLLOO'O 
vv 10.0 

I~~OI~A 

93tl 3SOdHfld-31dWVS 
UOC-8 Hld3a-Y4 

~nsatl I~~OI~A ~~nsatl swn P~J~U!A JalaUEJed ano~9 pal 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 

LC~OO~O 

n 
n 
n 
n 

sz1.o 
911.0.0 
CZLO'O 
9so.o 
9~~0'0 
c91o.o 
czsoo-o 
9~~0.0 
s1~0.o 
€1600'0 
~€10'0 
9090'0 
~8~0.0 
cz8oo~o 
c0.o 
91 10.0 
vs10.0 

vr; 10.0 
8zvo.o 
st.800~0 
LS 10.0 

9 10 1 JOl3OJV 
-9'9'~ 'l0~ayd0.J0ly3!~l 
-slv'z 'louaydo~oly3!~~ 

-vCz' c 'auazuaqo~oly3!~1 
aua~Ad 
louayd 

aua~yiueuayd 
louay dolol~pe$uad 

au!uelAua~d!poso~1!~-u 
~U!UE~A~OJ~-U-!P-OSO~!N-U 

au!welAylaw!posoq!~-u 
-t. 'louayd04!~ 
-z 'louaydo~~~ 

auazuaqoq!N 
-t. 'au!l!ueoq![y 
-E '~U!~IUEOJ~!N 
-Z 'au!l!lJEOJl!~ 

aualwyde~ 
-9 '~ouaudlAyiay\l 
-Z '~ouayd~Aylay\l 

-z 'aualey~ydeulAylal/y 
auo~oy dosl 

n -- 

sH3d/saP!3!1sad 
sal!lelon!wag 
sal!gelo~!wag 
sal!lelo~! wag 
sal!ieloA!uas 
sal!lelo~!uas 
sal!leloA!wag 
sal!peloA!wag 
sal!leloA!wag 
sal!ieloA!wag 
sal~elo~!wag 
sal!lelo~!wag 
sal!gelo~!uag 
sal!lelo~!wag 
sal!geloA!waS 
sal!leloA!uag 
sal!geloA!uag 
sal!1elo~!wag 
sal!gelon!wag 
sal!ploA!wag 
sal!jeloA!wag 
sal!gelo~!uas 

66600-0 fl 8~800'0 -- 



Appendix H 

Chemical Analytical Data Summary 
Soil 

Plum Brook Ordnance Works, Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test G~OUD 
Pest~crdesIPCBs 
Pest~c~deslPCBs 
Pestic~desIPCBs 
Pest~c~desIPCBs 
Pest~cidesIPCBs 
Pesticides/PCBs 
Metals - Unfiltered 
Metals - Unfiltered 

ASH PIT 2-SB07 
AP0124 

16-Jan-09 
8-1OFt 

REG 

Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Metals - Unf~ltered 
Water Quality Parameters 
Water Quality Parameters 

Parameter 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Alurn~num 
Antimony 

Result 

7150 
0 479 

-- ValQual 

J 

ASH PIT 2-SB08 
AP0125 

16-Jan-09 
0 - 1  Ft 

Arsen~c 
Barium 
Beryll~um 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes~urn 
Manganese 
Mercury 
N~ckel 
Potassium 
Selen~urn 
Silver 
Sodium 
Thall~urn 
Vanad~urn 
Zlnc 
% Sol~ds 
Total organlc carbon 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 

pp--ppp 

Result 
0 00848 
0 00848 
0 00848 
0 00848 
0 00848 
0 00848 

4070 
027  
12 8 
73 2 
169 
0 27 
1650 
6 13 
3 9 J  

21 3 
72600 

4 64 
312 
98 2 

0 034 
10 5 
477 

0914 
027  
36 4 

0 308 
18 8 
41 4 

Unlts 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
pp 

REG 

-- ValQual 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
U 

J 
J 
U 

J 
J 

J 

J 
U 

J 

ASH PIT 2-SB08 
AP0126 

16-Jan-09 
3 - 5 F t  

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0 00794 
0 00794 
0 00794 
0 00794 
0 00794 
0 00794 

5350 
0 227 

12 6 
56 

8 48 
0 222 
1860 
8 82 
8 7 J  
11 

28000 
9 05 
1730 
196 

00151 
22 

371 
0 444 
0 222 
27 4 

0 222 
15 1 
58 9 

REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
J 
J --------- 
J 
J 
U 

J 
J 

J 

J ~ ~ ~ ~ ~ ~ ~ - -  

U 
U 

U 

ASH PIT 2-SB08 
AP0127 

16-Jan-09 
8-1OFt 

ASH PIT 2-SB08 
AP0129 

16-Jan-09 
8 - 1 0 F t  

rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 
rnglkg 

Percent 
rnglkg 

Result 

15100 
0 254 
6 16 

81 
851 

0 254 
44800 

22 4 
156 
31 1 

26600 
11 6 

12200 
473 

0 0123 
39 7 

ASH PIT 2-SB08 
AP0128 

16-Jan-09 
8-1OFt 

Result 

12100 
8 2  

7 
85 

069  
069  

45000 
18 5 
12 4 
23 9 

23900 
10 7 

101 00 
363 
0 1 4 U  
32 8 
-- 

REG 
-- ValQual 

J 
U 

J 
J 
U 

J 
J 
J 

J 

U 

Result 

14900 
0 248 
6 61 
83 7 
811 

0 248 
45500 

21 9 
146  
30 1 

28500 
14 1 

11500 
432 

0 0127 
38 

FS 
-- ValQual 

U 

U 
U 
J 

10 9 
20 8 
631 

0 207 
153000 

11 
11 

31 5 
55100 

15 9 
9490 
372 

0 00984 
32 5 
1060 

0413 
0 207 

116 
0316 

13 6 
52 7 

1980 
0 508 
0 254 

145 
0 254 
25 4 
76 6 

FD 
-- ValQual 

J 
J 

J 
J 
U 

J 
J 
J 

J 

U 

J 
J 
U 

J 
J 
J 

J 

U 

U 
U 

J 

U 
U 

U 

J 
U 

U 
U 

1990 
0 495 
0 248 

134 
0 248 
24 7 
73 4 

U 
U 

U 

2870 
069  

1 4 U  
686 
1 4  

20 5 
61 3 
72 9 
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Plum Brook Ordnance Works, Sandusky, Ohio 



Appendix H 

Chemical Analytical Data Summary 
Surface Water 

Plum Brook Ordnance Works, Sandusky, Ohio 

SAMPL 
SAMPLE- 

EL( r 
I I\-L 

SAMPLE-PUF 
Test G~OUD Parameter Filterec 
Semivolatiles Dibenz(a, h)anthracene N 
Semivolatiles Dibenzofuran N 
Semivolatiles Dichlorobenzene, 1,2- N 
Semivolatiles Dichlorobenzene, 1,3- N 
Semivolatiles Dichlorobenzene, 1,4- N 
Semivolatiles Dichlorobenzidine. 3.3'- N 

II 
. , I 

Semivolatiles IDichlorophenol, 2,4- I N 
Semivolatiles 1 Diethvl ohthalate I N 
Semivolatiles ~ i m e i h i l  phthalate N 
Semivolatiles Dimethylphenol, 2,4- N 
Semivolatiles Di-n-butyl phthalate N 
Semivolatiles Dinitro-2-methylphenol, 4,6- N 
Semivolatiles Dinitrophenol, 2,4- N 
Semivolatiles Dinitrotoluene. 2.4- N , . 

ll~emivolatiles 
I 

I Dinitrotoluene. 2.6- I N , , 

Semivolatiles Di-n-octyl phthalate N 
Semivolatiles Fluoranthene N 
Semivolatiles Fluorene N 
Semivolatiles Hexachlorobenzene N 
Semivolatiles Hexachlorobutadiene N 
Semivolatiles Hexachlorocyclopentadiene N 

llSemivolatiles l Hexachloroethane I N 
I 

Semivolatiles I lndeno(l,2,3-cd)pyrene I N 
Semivolatiles 1 lsoohorone I N 

Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 

Semivolatiles Naphthalene 
Semivolatiles Nitroaniline, 2- 
Semivolatiles Nitroaniline, 3- N 
Semivolatiles Nitroaniline, 4- 

II Semivolatiles INitrobenzene 
Semivolatiles INitro~henol. 2- I N 

I 

Semivolatiles INitrophenol, 4- I N 
Semivolatiles In-Nitrosn-di-n-nmnvlamine I N - - - . . . . - .. -. .. r.-r 

Semivolatiles n-Nitrosodiphenylamine N 
Semivolatiles Pentachlorophenol N 
Semivolatiles IPhenanthrene I N 
Semivolatiles l~heno l  I N 
Semivolatiles Pyrene N 
Semivolatiles Trichlorobenzene, 1,2,4- N 
Semivolatiles Trichlorophenol, 2,4,5- N 
Semivolatiles Trichloroohenol. 2.4.6- N 

. - 

;ODE AP2-SWOI AP2-SW02 AP2-SW03 AP2-SW03 AP2-SW03 
E-NO AP2000 AP2001 AP2002 AP2003 AP2004 
DATE 24-May-09 24-May-09 24-May-09 24-May-09 24-May-09 
EPTH 0 - 0 F t  0 - 0 F t  0 - 0 F t  0 - O F t  0 - 0 F t  
'OSE REG REG REG FD FS 

Result]ValQual I -- ResultlValQual -- ResultlValQual -- ResultlValQual I -- ResultlValQual 
ua/L I 4.8iU 1 4.8lU 4.81U 4.8lU I IOlU 
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Appendix H 

Chemical Analytical Data Summary 
Surface Water 

Plum Brook Ordnance Works, Sandusky, Ohio 

, ,, , 
Semivolatiles Benzo(b)fluoranthene N 
Sernivolatiles Benzo(ghi)perylene N 
Semivolatiles Benzo(k)fluoranthene N 
Semivolatiles Benzoic acid N 
Semivolatiles Benzyl alcohol N 
Semivolatiles BIBENZENE N 
Semivolatiles Bis(2-chloroethoxy)methane N 
Semivolatiles Bis(2-chloroethy1)ether N 
Semivolatiles Bis(2-chloroisopropyI)ether N 
Semivolatiles Bis(2-ethylhexy1)phthalate 

Caprolactam 
Carbazole 

Chloroaniline, 4- 
Chlorona~hthalene. 2- N 

I I r-.7 - I I - 
Semivolatiles IChlorophenyl phenyl ether, 4- I N I l-lg/L I 4.8 1 U I 4.8iu 11 
Semivolatiles IChrvsene 48111 4 s l l  1 



Appendix H 

Chemical Analytical Data Summary 
Surface Water 

Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 5 of 6) 

. . , I 

ll~emivolatiles 
I 

I Dichlorobenzene. 1.3- I N 1 ua1L I 4.8 l U I 4.8lU 11 

llSemivolatiles l Hexachloroethane I N l ua1L I 4.8lU I 4.8lU II 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 

AP2-SW05 
AP2006 

25-May-09 
0 - O F t  
REG 

Test Group 
Semivolatiles 
Semivolatiles 
Semivolatiles 

AP2-SW04 
AP2005 

25-May-09 
0 - O F t  

REG 
Result 

4.8 
4.8 
4.8 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

Result 
4.8 
4.8 
4.8 

-- ValQual 
U 
U 
U 

II 
I , "  , 

Semivolatiles (Phenol I N 1 P ~ / L  I 4.8 1 U I 4.81U 
Semivolatiles 1 Pvrene I N 1 ua/L I 4.8 1 U 4.8lU 

Parameter 
Dibenz(a, h)anthracene 
Dibenzofuran 
Dichlorobenzene. 1 -2- 

ValQual 
U 
U 
U 

Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

I 
Semivolatiles 
Semivolatiles 

Filtered -- 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 

, ,-. 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 

Units 
vg/L 
Pg/L 
ua/L 

I d -  

~lg/L 
vg/L 

1.1g/L 
1.1g/L 
Pg/L 
ua/L 

N 
N 

. .  

4.8 
4.8 
24 

4.8 
4.8 
24 

4.8 

r.7 - 

IN/!- 
vg/L 

- 

U 
U 
U 
U 
U 
U 
U 

- 

4.8 
4.8 

. .  

4.8 
4.8 
24 
4.8 
4.8 
24 
4.8 

- 

U 
U 

- 

U 
U 
U 
U 
U 
U 
U 

- 

4.8 
4.8 

- 

U 
U 



Appendix H 

Chemical Analytical Data Summary 
Surface Water 

Plum Brook Ordnance Works, Sandusky, Ohio 

Metals - Unfiltered Nickel N ~lg/L 6.2 J 40 U 
Metals - Unfiltered Potassium N V ~ I L  4400 J 2900 
Metals - Unfiltered Selenium N P ~ / L  10 U 10 U 
Metals - Unfiltered Silver N vg/L 10 U 10 U 
Metals - Unfiltered Sodium N pg/L 34800 30300 
Metals - Unfiltered Thallium N P ~ / L  10 U 10 U 
Metals - Unfiltered Vanadium N IJg/L 3.1 J 2 
Metals - Unfiltered Zinc N VS/L 10.6 J 9.9 
Water Qualitv Parameters HARDNESS (as CaC03) N D D ~  

, " 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test Grow 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 

AP2-SW04 
AP2005 

25-May-09 
0 - 0 F t  
REG 

Parameter 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

AP2-SW05 
AP2006 

25-May-09 
0 - 0 F t  
REG 

Result 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 

Result 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 

ValQual 
U 
U 
U 
U 
U 
U 

-- ValQual 
U 
U 
U 
U 
U 
U 

-- Filtered 
N 
N 
N 
N 
N 
N 

Units 
N I L  
P ~ / L  
CIS/L 
PS/L 
CIS/L 
ua/L 
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Chemical Analytical Data Summary 
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Appendix H 

Chemical Analytical Data Summary 
Sediment 

Plum Brook Ordnance Works, Sandusky, Ohio 

\ " 
LOCATION-CODE 

SAM PLE-NO 
SAMPLE-DATE 

Test Grour, 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

ASH PIT 2-SD04 
API 005 

25-May-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
3-Methylphenol and 4-Methylphenol 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Bromophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chloro-3-methylphenol, 4- 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 

0 - 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 

0.41 
0.41 

0.083 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

- 0.41 

0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 

ASH PIT 2-SD05 
API 006 

25-May-09 
3 Ft 
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U ----- 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.26 
0.26 
0.26 

0.26 

0.26 
0.26 
0.26 
0.26 
0.26 

1.3 
0.26 

0.26 
0.26 
0.26 
0.51 
0.26 
0.51 

0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0- -5F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

FK-DEPTH 

Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg - 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
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Appendix H 

Chemical Analytical Data Summary 
Groundwater 

Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 20) 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 

AP2-BEDGW-002 
AP3063 

24-May-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone, 2- 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromo-3-chloropropane, 1,2- 
Dibromochloromethane 
Dibromoethane, 1,2- 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorodifluoromethane 
Dichloroethane, 1 , I  - 
Dichloroethane, 1,2- 
Dichloroethene, 1 ,I  - 
Dichloroethene, cis-l,2- 
Dichloroethene, trans-1,2- 
Dichloropropane, 1,2- 
Dichloropropene, cis-1,3- 
Dichloropropene, trans-1,3- 
Ethylbenzene 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
8.5 

1 
1 
2 

7.4 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
I 
1 
1 
1 
1 

9.6 

0 - 0 F t  
REG 

ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 

U 
U 
U 

U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

AP2-BEDGW-002 
AP3079 

1 7-Nov-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
50.6 
9.4 

1 
1 
2 

2.4 
2 
I 
1 
2 

5.6 
7.7 

1 

1 
1 
1 
1 
1 
1 
1 
1 

9.7 

FK-DEPTH 

Units 
P ~ / L  
M I L  
I-@ 
P ~ / L  
~.lg/L 
PS/L 
PS/L 
~.lg/L 
PS/L 
P ~ / L  
PS/L 
P ~ / L  
P ~ / L  
P!J/L 
PS/L 
VS/L 
vg/L 
~.lg/L 
PS/L 
I@- 
PS/L 
v ~ / L  
VS/L 
VS/L 
PS/L 
vg/L 
vg/L 
P ~ / L  
PS/L 
PS/L 
PS/L 
~.lg/L 
P ~ / L  
vg/L 
P ~ / L  
vg/L 
vg/L 
P ~ / L  
P ~ / L  
PS/L 
PS/L 
P ~ / L  
PS/L 

0 - 0 F t  
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 
U 
U 
J 
J 
U 
U 
UJ 
J 
U 
U 
U 
U 
B 
J 

U 

U 
U 
U 
U 
U 
U 
U 
UJ 
J 

AP2-BEDGW-003 
AP3064 

23-May-09 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
94.1 

1 
1 
2 

4.3 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 

17.7 

0 - O F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
UJ 
R 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
UJ 
UJ 

AP2-BEDGW-003 
AP3065 

23-May-09 

AP2-BEDGW-003 
AP3066 

23-May-09 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
91.3 

1 
1 
2 

4.9 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 

17.2 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.2 
0.2 
0.2 
0.2 
0.5 

0.41 
0.2 
0.2 
50 

100 
5 
5 
5 

50 
5.2 

5 
5 
5 
5 
5 

74 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

21 

0 - O F t  
FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

0 - 0 F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
UJ 

U 
U 
U 
R 

U 
U 
R 
U 
UJ 

R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Chemical Analytical Data Summary 
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Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 20) 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test G~OUD 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
- 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

AP2-BEDGW-002 
AP3063 

24-May-09 

Parameter 
Hexanone, 2- 
lsopropylbenzene 
METHYL ACETATE 
Methyl Tertiary Butyl Ether 
Methyl-2-pentanone, 4- 
Methylcyclohexane 
Methylene chloride 
Styrene 
Tetrachloroethane, 1 ,I ,2,2- 
Tetrachloroethene 
Toluene 
Trichlorobenzene, 1,2,4- 
Trichloroethane, 1 , I  , I  - 
Trichloroethane, 1 , I  ,2- 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl chloride 
Xylenes, total 
3-Methylphenol and 4-Methylphenol 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-ch1oroethyl)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Bromophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chloro-3-methylphenol, 4- 

Result 
10 

5 

5 
1 
I 
1 

5.3 

1 
1 
1 

1 
63.2 
4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
24 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 

0 -OFt  
REG 

ValQual 
U 

U 

U 
U 
U 
U 

U 
U 
U 

U 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

AP2-BEDGW-002 
AP3079 

1 7-Nov-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
10 

5 

5 
1 
1 
1 

4.8 

1 
1 
1 

1 
55.7 
4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
24 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 

FK-DEPTH 

Units 
P ~ / L  
P ~ / L  
P ~ / L  
~lg/L 
~ lg/L 
v ~ / L  
CIS/L 
M I L  
P ~ / L  
P ~ / L  
~.lg/L 
~ lg/L 
L a  
~ lg/L 
~.lg/L 
~.lg/L 
~ lg/L 
~ lg/L 
vg/L 
pg/L 
vg/L 
CIS/L 
P ~ / L  
CIS/L 
vg/L 
~.lg/L 
vg/L 
P ~ / L  
P ~ / L  
1.1g/L 
P ~ / L  
PS/L 
1-1g/L 
P ~ / L  
I@- 
vg/L 
M I L  
vg/L 
vg/L 
I@- 
P ~ / L  
~lg/L 
vg/L 

0 -OFt  
REG 
-- ValQual 

U 

U 

U 
U 
U 
U 
J 

U 
U 
U 

UJ 
J 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

AP2-BEDGW-003 
AP3064 

23-May-09 

Result 
10 

5 

5 
1 
1 
1 

41.3 

1 
1 
1 

- - 

1 
193 
4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
24 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 

0 - 0 F t  
REG 
-- ValQual 

U 

U 

U 
U 
U 
U 

U 
U 
U 

U 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

AP2-BEDGW-003 
AP3065 

23-May-09 

Result 
10 

5 

5 
1 
1 
1 

39.6 

1 
1 
1 

1 
185 
4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
24 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 

AP2-BEDGW-003 
AP3066 

23-May-09 
0 - O F t  

FD 
-- ValQual 

U 

U 

U 
U 
U 
U 

U 
U 
U 

U 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

Result 
50 

5.8 
50 
25 
50 
29 
5 
5 
5 
5 

54 
5 
5 
5 
5 
5 
5 
5 

260 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0 - O F t  
FS 
-- ValQual 

U 

U 
U 
UJ 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - O F t  

Parameter 
Chloroaniline, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorobenzidine, 3,3'- 
Dichlorophenol, 2,4- 
Diethyl phthalate 
Dirnethyl phthalate 
Dimethylphenol, 2,4- 
Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
Di-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nitroaniline, 2- 
Nitroaniline, 3- 
Nitroaniline, 4- 
Nitrobenzene 
Nitrophenol, 2- 
Nitrophenol, 4- 
n-Nitrosodimethylarnine 
n-Nitroso-di-n-propylarnine 
n-Nitrosodiphenylamine 

Result 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
24 
4.8 
4.8 
4.8 

REG 
ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

AP2-BEDGW-002 
AP3079 

1 7-Nov-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
9.5 
4.8 
4.8 
4.8 
4.8 
4.8 
9.5 
24 

4.8 
4.8 
4.8 

FK-DEPTH 

Units 
vg/L 
v ~ / L  
~ lg/L 
~.lg/L 
CIS/L 
~ lg/L 
CIS/L 
M I L  
WS/L 
~.lg/L 
P ~ / L  
~ lg/L 
P ~ / L  
PS/L 
PS/L 
P ~ / L  
vg/L 
~ lg/L 
~ lg/L 
P ~ / L  
vg/L 
vg/L 
~.lg/L 
PS/L 
VS/L 
M I L  
N I L  
VLI~L 
M I L  
M I L  
~.lg/L 
IJg/L 
vg/L 
vg/L 
PS/L 
P ~ / L  
PS/L 
v ~ / L  
CIS/L 
P ~ / L  
~.lg/L 
lg /L 
PSIL 

0 - 0 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

J 
U 
U 
U 
U 
U 
U 

U 
U 

AP2-BEDGW-003 
AP3064 

23-May-09 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
2.8 
4.8 

2 J  
9.6 
9.6 
9.6 
4.8 
4.8 
24 

4.8 
4.8 

Result 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
24 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
1.9 
4.8 

2.9 
9.6 
9.6 
9.6 
4.8 
4.8 
24 

4.8 
4.8 

0 - O F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

J 
U 
U 
U 
U 
U 
U 

U 
U 

AP2-BEDGW-003 
AP3065 

23-May-09 

U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

U 
U 
U 
U 
U 
U 

U 
U 

Result 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
4.8 
4.8 
4.8 
4.8 
4.8 
9.6 
24 
4.8 
4.8 
4.8 -------- 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
1.3 
4.8 

1.9 
9.6 
9.6 
9.6 
4.8 
4.8 
24 

4.8 
4.8 

AP2-BEDGW-003 
AP3066 

23-May-09 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
2.8 
4.8 

1.9 
9.5 
9.5 
9.5 
4.8 
4.8 
24 

4.8 
4.8 

0 - O F t  
FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

J 
U 
U 
U 
U 
U 
U 

U 
U 

Result 
10 
10 
10 
10 
10 
10 
10 

50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 

0 - 0 F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test G~OUD 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Cyanide 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters - 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - 0 F t  

Parameter 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide, total 
Alkalinity 
Chloride 
Cyanide, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

Result 
389000 

10 
50 
25 

600 
2.1 

119000 
52.4 

1 
40 

9790 
10 
10 

28900 
10 

1.1 
20 

41 7 
40.6 

0.0072 

1440 

2 
946 

2240 
18 

38.2 

REG 

ValQual 

U 
U 
U 
U 
B 

U 
U 
J 
U 
U 

U 
J 
U 

J 

U 

J 

J 

SAMPLE-PURPOSE 
Filtered -- 

Y 
y 
y 
y 
y 
y 
Y 
y 
y 
y 
y 
y 
y 
Y 
y 
y 
'f 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

AP2-BEDGW-002 
AP3079 

1 7-Nov-09 
0 - 0 F t  

Units 
pg/L 
1-191L 
clg/L 
PSIL 
PS/L 
PS/L 
pg/L 
PS/L 
PS/L 
N I L  
clg/L 
M I L  
PSIL 
pg1L 
1.191L 
clg/L 
pg/L 
PPm 
PPm 
PPm 
ppm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
NTU 

Result 
347000 

10 
50 
25 

36.1 
10 

1 18000 
9.6 

1 
40 

11500 
74.9 

10 
331 00 

10 
2 J  

20 
-- 

472 
74.2 
0.01 

1490 

2 J  
776 

2200 
4 

1.7 

AP2-BEDGW-003 
AP3064 

23-May-09 
0 - 0 F t  

AP2-BEDGW-003 
AP3065 

23-May-09 
0 - 0 F t  

REG 

-- ValQual 
J 
U 
U 
U 
J 
U 
J 
J 
U 
U 
J 
J 
U 

U 

U 

J 
J 
UJ 

J 
J 
UJ 
J 

Result 
257000 

10 
50 
25 

600 
10 

98700 
5.6 

1 
40 

13000 
8.1 
10 

55700 
10 
1.2 
20 

649 
11 1 

0.01 

1090 

0.76 
51 9 

1900 
10 
1 4 J  

Result 
281 000 

10 
50 
25 

300 
10 

108000 
6.1 

1 
40 

13800 
8.8 
10 

58700 
10 

1.1 
20 

632 
105 

0.01 

1140 

2 
476 

1740 
17 

1 

AP2-BEDGW-003 
AP3066 

23-May-09 
0 - O F t  

REG 
-- ValQual 

U 
U 
U 
U 
U 
J 
J 
U 
U 

J 
U 

U 
J 
U 

J 

UJ --------- 

J 

J 
U 

FD 
-- ValQual 

U 
U 
U 
U 
U 

J 
U 
U 

J 
U 

U 
J 
U 

UJ 

U 

J 

UJ 

Result 
323000 

10 
50 
25 

100 
3 

123000 
15 

0.2 
40 

1 1800 
5 

10 
65900 

10 
50 
20 

590 
93.6 
0.71 
1200 

0.1 
626 

1500 
4 

94. 

FS 

-- ValQual 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 

U 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- . 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone, 2- 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromo-3-chloropropane, 1,2- 
Dibromochloromethane 
Dibromoethane, 1,2- 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorodifluoromethane 
Dichloroethane, 1, l-  
Dichloroethane, 1,2- 
Dichloroethene, 1 ,I - 
Dichloroethene, cis-1,2- 
Dichloroethene, trans-1,2- 
Dichloropropane, 1,2- 
Dichloropropene, cis-1,3- 
Dichloropropene, trans-1,3- 
Ethylbenzene 

AP2-BEDGW-003 
AP3080 

1 6-Nov-09 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

86.1 
336 

5 
5 

10 
25 
3.7 

5 
5 

10 
14.6 
44.9 

5 

5 
5 
5 
5 
5 
5 
5 

1.7 
57.1 

AP2-MWOI 
AP3057 

23-May-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0 - 0 F t  
REG 

ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

U 
U 
U 
U 
J 
U 
U 
U 
B 
J 

U 

U 
U 
U 
U 
U 
U 
U 
J 

AP2-BEDGW-003 
AP3081 

1 7-Nov-09 

AP2-MWOI 
AP3075 

1 3-Nov-09 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
1 
1 
1 
2 
5 
2 
1 
1 
2 
I 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

FK-DEPTH 

Units 
I@- 
P ~ / L  
CIS/L 
~ lg/L 
P ~ / L  
La- 
P ~ / L  
PS/L 
P ~ / L  
P ~ / L  
vg/L 
M I L  
~ lg /L  
vg/L 
~.lg/L 
~.lg/L 
vg/L 
P ~ / L  
P ~ / L  
~ lg/L 
vg/L 
N I L  
P ~ / L  
vg/L 
vg/L 
PS/L 
PS/L 
PS/L 
P ~ / L  
CIS/L 
~.lg/L 
vg/L 
P ~ / L  
P ~ / L  
vg/L 
vg/L 
vg/L 
~ lg/L 
v ~ / L  
M I L  
vg/L 
vg/L 
I@- 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
34.4 

6.2 
1 
1 
2 
5 

1.2 
1 
1 
2 
4 

3.5 

I 

1 
1 
1 
1 
1 
1 
1 
1 

6.6 

AP2-BEDGW-003 
AP3082 

1 7-Nov-09 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

0 - 0 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

0 - O F t  
FD 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
U 

-- 

U 
U 
U 
B 
U 
U 
U 
B 
J 

U 

U 
U 
U 
U 
U 
U 
U 
U 
J 

Result 

10 
4.1 

1 
1 
1 

10 
1.3 

1 
1 
1 
1 
1 

54 
2 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
1 
1 
5 

0 - O F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0 - O F t  
FS 
-- ValQual 

U 

U 
UJ 
U 
U 

U 
U 
U 
U 
U 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test Group 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Cyanide 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 

Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 

AP2-BEDGW-003 
AP3080 

1 6-Nov-09 
0 - 0 F t  

Parameter 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide, total 
Alkalinity 
Chloride 
Cyanide, total -- 
HARDNESS (as CaC03) 
Nitrate 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

Result 
256000 

10 
50 
25 

65.5 
10 

109000 
7.2 

1 
40 

16300 
22.4 

10 
63100 

10 
2.6 
20 

662 
118 

0.01 

1160 

0.047 
496 

1570 
10 

51.2, 

REG 

ValQual 
J 
U 
U 
U 
J 
U 
J 
J 
U 
U 
J 
J 
U 

U 
J 
U 

J 

UJ 

B 

J 
UJ 

AP2-BEDGW-003 
AP3081 

1 7-Nov-09 
0 -OFt  

SAMPLE-PURPOSE 
Filtered -- 

Y 
y 
Y 
Y 
Y 
Y 
Y 
y 
Y 
Y 
Y 
Y 
y 
Y 
y 
y 
y 
N 
N 
N 

- N 
N 
N 
N 
N 
N 
N 
N 

. N 

Result 
335000 

10 
50 
25 

46.5 
10 

1 13000 
9.3 

1 
40 

11000 
14.3 

10 
31 400 

10 
2.3 
20 

492 
46.9 
0.01 

1460 

0.054 
1070 
2050 

10 
21.4.J 

Units 
pg/L 

PSIL 
~lg/L 
I-@- 
pg/L 
W/L 
VS/L 
~.lg/L 
pg1L 
1.191L 
1.1g/L 
pg/L 
~.lg/L 

PS/L 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 

. NTU. 

FD 

-- ValQual 
J 
U 
U 
U 
J 
U 
J 
J 
U 
U 
J 
J 
U 

U 
J 
U 

J 
J 
UJ 

B 
J 
J 
UJ 

AP2-BEDGW-003 
AP3082 

1 7-Nov-09 
0 - 0 F t  

Result 
41 1000 

10 
50 
25 

100 
3 

121 000 
15 

0.2 
40 

7540 
5 

10 
291 00 

10 
50 
20 

490 
48.8 
0.51 
1600 

0.1 

1080 
2000 

4 
110. 

FS 

-- ValQual 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

UJ 

U 

AP2-MWOI 
AP3057 

23-May-09 
0 - O F t  

Result 
102000 

10 
50 
25 

300 
2.1 

341 00 
72.3 

1 
40 

5030 
3.5 
10 

8520 
10 

3.5 
20 

362 
4.6 

0.01 

439 

0.065 
81.5 
294 

10 
1 

AP2-MWOI 
AP3075 

1 3-Nov-09 
0 - 0 F t  

REG 

-- ValQual 

U 
U 
U 
U 
B 

U 
U 
J 
J 
U 
J 
U 

U 

UJ 

J 

J 
U 

.UJ 

Result 
REG 
-- ValQual 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 

AP2-MW02 
AP3058 

25-May-09 

Parameter 
Amino-2,6-dinitrotoluene, 4- 
Amino-4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
HMX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
RDX 
Tetryl 
Trinitrobenzene, 1,3,5- 
Trinitrotoluene, 2,4,6- 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone, 2- 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromo-3-chloropropane, 1,2- 
Dibromochloromethane 
Dibromoethane, 1,2- 
Dichlorobenzene, 1,2- 
Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4- 
Dichlorodifluoromethane 
Dichloroethane, 1 ,I - 
Dichloroethane, 1,2- 
Dichloroethene, 1 ,I - 
Dichloroethene, cis-I ,2- 
Dichloroethene, trans-1,2- 
Dichloropropane, 1,2- 
Dichloropropene, cis-1,3- 
Dichloropropene, trans-1,3- 
Ethylbenzene 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
1 
1 
1 
2 
5 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

0 - O F t  
REG 

ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

AP2-MW02 
AP3059 

25-May-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

- 

N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
I 
1 
1 
2 
5 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

FK-DEPTH 

Units 
~ lg/L 
P ~ / L  
I@- 
I-lg/L 
~.lg/L 
I-lg/L 
PS/L 
I?@- 
vg/L 
PSI/!- 
v ~ / L  
I-@ 
p a  
I-lg/L 
~.lg/L 
i.lg/L 
PS/L 
PS/L 
CIS/L 
P ~ / L  
N I L  
~.lg/L 
I@- 
~ lg/L 
P ~ / L  
~.lg/L 
vg/L 
I@- 
PS/L 
vg/L 
vg/L 
vg/L 
vg/L 
vg/L 

--- 

~.lg/L 
M I L  
P ~ / L  
M I L  
M I L  
vg/L 
M I L  
vg/L 
I@- 

AP2-MW02 
AP3060 

26-May-09 
0 - O F t  

FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.2 
0.2 
0.2 
0.2 
0.5 
0.2 
0.2 
0.2 
10 

1 
1 
1 
1 

10 
I 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 

0 - O F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
R 
U 
U 
U 
R 
U 
UJ 
U 
R 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

AP2-MW02 
AP3076 

1 3-Nov-09 

Result 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  
REG 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 

25 
1 
1 
1 
2 
5 
2 
1 
1 
2 
1 
2 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

0 - O F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
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Groundwater 

Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 12 of 20) 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Volatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 
Semivolatiles 
Semivolatiles 
Sernivolatiles 

AP2-MW02 
AP3058 

25-May-09 

Parameter 
Hexanone, 2- 
lsopropylbenzene 
METHYL ACETATE 
Methyl Tertiary Butyl Ether 
Methyl-Z-pentanone, 4- 
Methylcyclohexane 
Methylene chloride 
Styrene 
Tetrachloroethane, 1 ,I ,2,2- 
Tetrachloroethene 
Toluene 
Trichlorobenzene, 1,2,4- 
Trichloroethane, 1 , I  , I -  
Trichloroethane, 1 ,I ,2- 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl chloride 
Xylenes, total 
3-Methylphenol and 4-Methylphenol 
Acenaphthene 
Acenaphthylene 
ACETOPHENONE 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
BIBENZENE 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(2-chloroisopropyI)ether 
Bis(2-ethylhexy1)phthalate 
Bromophenyl phenyl ether, 4- 
Butyl benzyl phthalate 
Caprolactam 
Carbazole 
Chloro-3-methylphenol, 4- 

Result 
10 

5 

5 
1 
1 
1 
1 

1 
1 
1 

1 
3 
5 
5 - 
5 

5 

5 
5 
5 
5 
5 

25 
5 

5 
5 
5 
5 
5 
5 

5 
5 

0 - O F t  
REG 

ValQual 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

AP2-MW02 
AP3059 

25-May-09 

SAMPLE-PURPOSE 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
10 

5 

5 
1 
1 
1 
1 

1 
1 
1 

1 
3 
5 
5 
5 

5 

5 
5 
5 
5 
5 

25 
5 

5 
5 
5 
5 
5 
5 

5 
5 

FK-DEPTH 

Units 
M I L  
M I L  
~lg/L 
~ lg/L 
M I L  
IJg/L 
La- 
~.lg/L 
W/L 
~lg/L 
~.lg/L 
~lg/L 
P ~ / L  
v ~ / L  
~lg/L 
Kl/L 
N I L  
I@- 
~lg/L 
vg/L 
vg/L 
~ lg/L 
P ~ / L  
P ~ / L  
N I L  
PS/L 
P ~ / L  
M I L  
M I L  
vg/L 
v ~ / L  
!Jg/L 
PS/L 
CIS/L 
P ~ / L  
I-@ 
vg/L 
VS/L 
VS/L 
~lg/L 
P ~ / L  
~.lg/L 
~.lg/L 

0 - 0 F t  
FD 

-- ValQual 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

AP2-MW02 
AP3060 

26-May-09 

Result 
10 
I 

10 
5 

10 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0 - 0 F t  
FS 

-- ValQual 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

AP2-MW02 
AP3076 

1 3-Nov-09 

Result 

AP2-MW03 
AP3061 

24-May-09 
0 - O F t  
REG 

-- ValQual Result 
10 

5 

5 
1 
1 
1 
1 

1 
1 
1 

1 
3 
5 
5 
5 

5 

5 
5 
5 
5 
5 

25 
5 

5 
5 
5 
5 
5 
5 

5 
5 

0 - O F t  
REG 
-- ValQual 

U 

U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
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Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 13 of 20) 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 

Test Group 
Semrvolat~les 
Sem~volat~les 
Sem~volat~les 
Sem~volatrles 
Sem~volat~les 
Sem~volat~les 
Sem~volat~les 
Sem~volat~les 
Sem~volat~les 
Sem~volatrles 
Sem~volatrles 
Sem~volatrles 
Sem~volatrles 
Sem~volatrles 
Sem~volatrles 
Semrvolatrles 
Semrvolatrles 
Sem~volatrles 
Sem~volat~les 
Sem~volat~les 
Semrvolat~les 
Sem~volat~les 
Sem~volat~les 
Semrvolat~les 
Sem~volatrles 
Semrvolatrles 
Sem~volatrles 
Sem~volatrles 
Sem~volatrles 
Sem~volat~les 
Sem~volat~les 
Sem~volat~les 
Semrvolat~les 
Semrvolat~les 
Semrvolat~les 
Sem~volatrles 
Sem~volatrles 
Sem~volat~les 
Sem~volat~les 
Semrvolat~les 
Sem~volat~les 
Sem~volat~les 
Semrvolat~les 

AP2-MW02 
AP3058 

25-May-09 

Parameter 
Chloroanllrne, 4- 
Chloronaphthalene, 2- 
Chlorophenol, 2- 
Chlorophenyl phenyl ether, 4- 
Chrysene 
Drbenz(a,h)anthracene 
Dlbenzofuran 
Dlchlorobenzene, 1,2- 
Dlchlorobenzene, 1,3- 
Drchlorobenzene, 1,4- 
Drchlorobenz~d~ne, 3,3'- 
Dlchlorophenol, 2,4- 
Drethyl phthalate 
Drmethyl phthalate 
Dlmethyiphenol, 2,4- 
Dl-n-butyl phthalate 
Drnrtro-2-methylphenol, 4,6- 
Drnrtrophenol, 2,4- 
Dlnltrotoluene, 2,4- 
Dlnltrotoluene, 2,6- 
Dl-n-octyl phthalate 
DIPHENYLAMINE 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutad~ene 
Hexachlorocyclopentad~ene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Methylnaphthalene, 2- 
Methylphenol, 2- 
Methylphenol, 4- 
Naphthalene 
Nltroanllrne, 2- 
Nltroanllrne, 3- 
Nrtroanllrne, 4- 
Nltrobenzene 
Nltrophenol, 2- 
Nltrophenol, 4- 
n-N~trosodrmethylam~ne 
n-Nltroso-dl-n-propylamlne 
n-N~trosod~phenylamrne 

Result 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 

10 
25 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
10 
10 
10 
5 
5 

25 

5 
5 

0 - 0 F t  
REG 

ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 

AP2-MW02 
AP3059 

25-May-09 

SAMPLE-PURPOSE 
Flltered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 

10 
25 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
10 
10 
10 
5 
5 

25 

5 
5 

FK-DEPTH 

Unlts 
I@- 
PS/L 
~.lg/L 
PS/L 
~.lg/L 
P!J/L 
vg/L 
M I L  
MIL  
vg/L 
P ~ / L  
P ~ / L  
vg/L 
~ lg/L 
~ lg/L 
vg/L 
~ lg/L 
vg/L 
IJg/L 
!a 
v ~ / L  
CIS/L 
PS/L 
M I L  
M I L  
~.lg/L 
CIS/L 
M I L  
I-@ 
I@- 
P ~ / L  
I-@ 
PS/L 
VS/L 
~.lg/L 
CIS/L 
I.IS/L 
CIS/L 
i.lg/L 
I-@. 
CIS/L 
VS/L 
vg/L 

0 - 0 F t  
FD 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 

AP2-MW02 
AP3060 

26-May-09 

Result 
10 
10 
10 
10 
10 
10 
10 

50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 

0 - 0 F t  
FS 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U ---------- 
U 

AP2-MW02 
AP3076 

1 3-Nov-09 

Result 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  
REG 
-- ValQual Result 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 

10 
25 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
10 
10 
10 
5 
5 

25 

5 
5 

0 - 0 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
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KNl O\PBOW\PH2\AP2\SCR\Final\APH\ASH~PIT2~GW~Dump.xls\GW\9/15/201 0\11:28 AM 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
j ~ e s t  Group 1 Parameter 1 -- Filtered1 Units 

AP2-MW02 
AP3058 

25-May-09 
0 -OFt  
REG 

ResultlValQual 

AP2-MW02 
AP3059 

25-May-09 
0 - 0 F t  

FD 
-- Result(ValQual 

AP2-MW02 
AP3060 

26-May-09 
0 - 0 F t  

FS 

-- ResultlValQual 

AP2-MW02 
AP3076 

1 3-Nov-09 
0 - O F t  

REG 
-- ResultlValQual 

AP2-MW03 
AP3061 

24-May-09 
0 - O F t  
REG 
-- ResultlValQual 
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LOCATION-CODE 
SAMPLE-NO 

SAM PLE-DATE 
FK-DEPTH 

Test G~OUD 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Cyanide 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 

AP2-MW02 
AP3058 

25-May-09 
0 - 0 F t  

Parameter 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide, total 
Alkalinity 
Chloride 
Cyanide, total 
~ a r d p  
HARDNESS (as CaC03) 
Nitrate 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

Result 
96400 

10 
8.9 
25 

300 
10 

11000 
220 

1 
74.5 
9090 

10 
10 

3030 
10 
50 

33.6 

70.3 
4.1 

0.01 

300 

10.9 
165 
507 

10 
1 

REG 
ValQual 

U 
J 
U 
U 
U 

U 

J 
U 
U 
J 
U 
U 

UJ 

J 
U 

.UJ 

AP2-MW02 
AP3059 

25-May-09 
0 - 0 F t  

SAMPLE-PURPOSE 
Filtered -- 
Y 
y 
y 
y 
y 
y 
Y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

. N . 

Result 
931 00 

10 
8.7 
25 

300 
10 

10600 
21 4 

1 
72.1 
8950 

10 
10 

2930 
10 
50 

32.4 

73.4 
3.6 

0.01 

302 

10.9 
159 
508 

4 J  
1 

Units 
pg/L 
clg/L 
clg/L 
clg/L 
PS/L 

pg/L 
clg/L 
clg/L 
VS/L 
clg/L 
PS/L 
clg/L 
PS/L 
clg/L 
clg/L 
clg/L 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
NTU 

FD 
-- ValQual 

U 
J 
U 
U 
U 

U 

J 
U 
U 
J 
U 
U 

UJ 

J 

.UJ 

AP2-MW02 
AP3060 

26-May-09 
0 - O F t  

Result 
103000 

10 
50 
25 

100 
3 

11900 
21 8 
0.2 

72.6 
9500 

5 
10 

5000 
10 
50 
3 1 

72 
12.6 
0.01 
330 

8.7 
173 
460 

4 
0.5.U 

FS 
-- ValQual 

U 
U 
U 
U 
U 
J 

U 

U 
U 
U 
U 
U 

U 

U 

AP2-MW02 
AP3076 

1 3-Nov-09 
0 - O F t  

Result 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  

REG 
-- ValQual Result 

47200 
10 
50 
25 

300 
10 

1 1500 
171 

1 
40 

1950 
10 
10 

1 1000 
10 
50 
20 

116 
6.5 

0.01 

188 

0.61 
94.9 
295 

10 
1 

REG 

-- ValQual 

U 
U 
U 
U 
U 

U 
U 
J 
U 
U 

U 
U 
U 

UJ 

J 
U 

,J 
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LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

SAMPLE-PURPOSE 
Test G~OUD 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
PesticidesIPCBs 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 

ASHPIT2-PZ01 
AP3015 
2-Feb-09 

Parameter 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Trichlorobenzene, 1,2,4- 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 
Aroclor 101 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aluminum 
Antimony 
Arsenic 

Result 
20.6 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 

93.3 
5.56 
11.1 
31.3 

0 - O F t  
FD 

ValQual 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 

ASH PIT 2-PZ01 
AP3016 
2-Feb-09 
0 - O F t  

FS 
Filtered -- 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

4.44 
4.27 

110000 --- 
11.1 
8.89 
5.71 
325 

5.56 
32200 

21.6 
0.2 

4 J  
521 
11.1 
11.1 

6860 
5.56 
4.44 
55.6 
88.9 
5.56 
11.1 
29.3 
4.44 
3.98 

Result 
10 
10 
10 
10 

10 
10 

200 
60 
10 

200 Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Unfiltered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 

Units 
vg/L 
~ lg/L 
~ g 1 L  
vg/L 
~ lg/L 
CIS/L 
~ lg/L 
~ lg/L 
vg/L 
WIL 
P!~/L 
vg/L 
M I L  
P ~ / L  
P ~ I L  
PSIL 
vg/L 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
y 
y 
y 
y 
y 
y 

-- ValQual 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 

ASH PIT 2-PZ01 
AP3022 
2-Feb-09 
0 - 0 F t  
REG 

4.44 
4.28 

135000 
11.1 

---- 
8.89 
5.63 
203 
5.56 

39600 
22.1 

0.2 
5.36 
405 
11.1 
11.1 

91 50 
5.56 
4.44 
55.6 
88.9 
5.56 
11.1 
22.8 
4.44 
4.13 

Barium 
Beryllium 
Cadmium 
Calcium -- 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

vg/L 
WSIL 
CIS/L 
pg/L - 1Tm 
P ~ I L  
P ~ / L  
V ~ I L  
~ lg/L 
pg1L 
P ~ I L  
PS/L 
PS/L 
CIS/L 
P ~ / L  
vg/L 
~.lg/L 
~ lg/L 
IJg/L 
P ~ I L  
CIS/L 
M I L  
C I ~ L  
PS/L 
clg/L 
PS/L 

Result 
20.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

147 
5.56 
11.1 
31.9 

U 
J 

U 
U 
J 

U 

U 
J 
J 
U 
U 

U 
U 
U 
U 
U 
U 

U 
J 

U 
J 

U 
U 
J 
J 
U 

U 

J 
U 
U 

U 
U 
U 
U 
U 
U 

U 
J 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 

ASH PIT 2-PZ03 
AP3018 

31 -Jan-09 
0 - O F t  
REG 

Result 
20.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

2400 
5.56 
11.1 
51.1 

ASH PIT 2-PZ04 
AP3019 
1 -Feb-09 

5 
5 

101 000 
10 
50 
25 

191 
3 

29200 
20.7 

0.2 
40 

5000 
5 

10 
6380 

10 
50 
20 

200 
60 
10 

200 
5 
5 

-- ValQual 
U 
U 
U 
U 
U 
U 
U 

U 
U 

Result 
20 
10 
10 
10 
10 
10 
10 

74.3 
5.56 
11.1 

24 
--- 

0 - 0 F t  
REG 
-- ValQual 

U 
U 
U 
U 
U 
U 
U 

j 
U 
U 

U 
U 

U 
U 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

4.44 
3.91 

1 10000 
11.1 
8.89 
11.1 
593 

5.56 
31 900 

24.5 
0.2 

6.67 
548 
11.1 
11.1 

6990 
5.56 
4.44 
55.6 
88.9 
5.56 
11.1 
28.2 
4.44 

3.9 

U 
J 

4.44 
4.16 

179000 

U 
J 

U 
U 

J 

U 
J 

J 
U 

U 

U 
U 
U 
U 

U 
J 

U 
U 
U 
J 
U 

U 
U 
J 
U 
U 

U 
U 
U 
U 
U 
U 

U 
J 

11.1 
8.89 
12.3 

5060 
3.02 

42700 
51.8 

0.2 
6.28 
1260 
7.55 
11.1 

12200 
5.56 
5.39 
55.6 
88.9 
5.56 
11.1 
34.9 
4.44 
4.36 



Appendix H 

Chemical Analytical Data Summary 
Groundwater 

Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 20 of 20) 

LOCATION-CODE 
SAMPLE-NO 

SAMPLE-DATE 
FK-DEPTH 

Test Group 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Metals - Filtered 
Cyanide 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters 
Water Quality Parameters - 

ASH PIT 2-PZ01 
AP3015 
2-Feb-09 
0 -OFt  

Parameter 
Calcium 
Chromium 
Cobalt 
Copper 
l ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide, total 
Alkalinity 
Chloride 
Cyanide, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity . 

Result 
108000 

11.1 
8.89 
11.1 
88.9 
5.56 

31100 
17.1 
0.2 

6.67 
445 
11.1 
11.1 

6840 
5.56 
4.44 
55.6 

0.025 
222 
2.81 

408 

0.4 
79.6 
442 

4 
4.93 . 

FD 

ValQual 

U 
U 
U 
U 
U 

U 
U 
J 
U 
U 

U 
U 
U 
U 

J 

UJ 

U 
, 

ASH PIT 2-PZ01 
AP3016 
2-Feb-09 
0 -OFt  

SAMPLE-PURPOSE 
Filtered -- 

Y 
y 
y 
y 
y 
y 
Y 
y 
y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Result 
103000 

10 
50 
25 

100 
3 

29900 
30.7 
0.2 
40 

5000 
5 

10 
61 80 

10 
50 
20 

260 
2.1 

0.044 
620 

0.1 

177 
450 

4 
1.3 

, 

Units 
pg/L 
P ~ / L  
P ~ / L  
PS/L 
PS/L 
1.1gfL 
pg/L 
PS/L 
v ~ / L  
~.lg/L 
~.lg/L 
pg/L 
W/L 
~.lg/L 

~ lg/L 
clg/L 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
PPm 
NTU . 

FS 
-- ValQual 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 

U 

U 

, 

ASH PIT 2-PZ01 
AP3022 
2-Feb-09 
0 - 0 F t  

Result 
103000 

11.1 
8.89 
11.1 
88.9 
5.56 

31 400 
19 

0.2 
6.67 
460 
11.1 
11.1 

7000 
5.56 
4.44 
55.6 ------ 

0.025 
169 

3.04 

407 

REG 
-- ValQual 

U 
U 
U 
U 
U 

U 
U 
J 
U 
U 

U 
U 
U 
U 

J 

ASH PIT 2-PZ03 
AP3018 

31 -Jan-09 
0 - 0 F t  

Result 
172000 

11.1 
8.89 
6.9 

88.9 
5.56 

42800 
4.44 
0.2 

6.67 
510 
6.82 
11.1 

12500 
5.56 
4.44 
55.6 

0.025 
23 1 
11.6 

622 

ASH PIT 2-PZ04 
AP3019 
I -Feb-09 
0 - 0 F t  

REG 
-- ValQual 

U 
U 
J 
U 
U 

U 
U 
U 
J 
J 
U 

U 
U 
U 

J 

---- 

J 

J , 

Result 
135000 

11.1 
8.89 
11.1 
88.9 
5.56 

40800 
16.2 
0.2 

6.67 
346 
11.1 
11.1 

9280 
5.56 
4.44 
55.6 -- 

0.025 
132 

5.14 

50 1 

0.049 
236 
61 9 

3 J  
4.56J 

0.028 
80.6 
450 

4 
4.52 

REG 
-- ValQual 

U 
U 
U 
U 
U 

U 
U 
J 
U 
U 

U 
U 
U 
U 

J 

J 

, 

J 

, 

0.566 
341 
804 
59 

51.5 , , 



APPENDIX I 

DETECTED HITS SUMMARY 

KN~O\PBOW\PH~\AP~\SCR\F\F-AP~_SCR.~OCX\~/~S~~O~O (1 1 :50 AM) 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 1 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group Parameter -- Filtered Units 
EXPLOSIVES Trinitrotoluene, 2,4,6- N mglkg 
GEN CHEMISTRY % Solids N Percent 
GEN CHEMISTRY Total organic carbon N mglkg 
METALS Aluminum N mglkg 
METALS Antimony N mglkg 
METALS Arsenic N mglkg 
METALS Barium N mglkg 
METALS Beryllium N mglkg 
METALS Cadmium N mglkg 
METALS Calcium N mglkg 
METALS Chromium N mglkg 
METALS Cobalt N mglkg 
METALS Copper N mglkg 
METALS Iron N mglkg 
METALS Lead N mglkg 
METALS Magnesium N mglkg 
METALS Manganese N mglkg 
METALS Mercury N mglkg 
METALS Nickel N mglkg 
METALS Potassium N mglkg 
METALS Selenium N mglkg 
METALS Silver N mglkg 
METALS Sodium N mglkg 
METALS Thallium N mglkg 
METALS Vanadium N mglkg 
METALS Zinc N mglkg 
PESTIPCB Aroclor 101 6 N mglkg 
PESTIPCB Aroclor 1260 N mglkg 
SEMIVOLATILES Benzo(a)anthracene N mglkg 
SEMIVOLATILES Benzo(a)pyrene N mglkg 
SEMIVOLATILES Benzo(b)fluoranthene N mglkg 
SEMIVOLATILES Benzoic acid N mglkg 
SEMIVOLATILES Bis(2-ethylhexy1)phthalate N mglkg 
SEMIVOLATILES Chrysene N mglkg 
SEMIVOLATILES Dimethylphenol, 2,4- N mglkg 
SEMIVOLATILES Fluoranthene N mglkg 
SEMIVOLATILES Methylnaphthalene, 2- N mglkg 
SEMIVOLATILES Naphthalene N mglkg 
SEMIVOLATILES Phenanthrene N mglkg 
SEMIVOLATILES Pyrene N mglkg 

ASH PIT 2-SB01 
APOIOO 

15-Jan-09 
0 - 1  Ft 

REG 
Result Qual ValQual -- 

- - 

ASH PIT 2-SB01 
APOlOl 

15-Jan-09 
3 - 5 F t  

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB01 
AP0102 

15-Jan-09 
8 - 1 0 F t  

REG 
Result Qual ValQual 

- - 

ASH PIT 2-SB02 
AP0103 

16-Jan-09 
0 - 1  Ft 

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-5802 
AP0104 

16-Jan-09 
3 - 5 F t  
REG 

Result Qua1 ValQual 
- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 2 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group Parameter -- Filtered Units 
EXPLOSIVES Trinitrotoluene, 2,4,6- N mglkg 
GEN CHEMISTRY % Solids N Percent 
GEN CHEMISTRY Total organic carbon N mglkg 
METALS Aluminum N mglkg 
METALS Antimony N mgikg 
METALS Arsenic N mgikg 
METALS Barium N mglkg 
METALS Beryliium N mglkg 
METALS Cadmium N mglkg 
METALS Calcium N mglkg 
METALS Chromium N mglkg 
METALS Cobalt N mglkg 
METALS Copper N mglkg 
METALS iron N mglkg 
METALS Lead N mglkg 
METALS Magnesium N mglkg 
METALS Manganese N mglkg 
METALS Mercury N mglkg 
METALS Nickel N mglkg 
METALS Potassium N mglkg 
METALS Selenium N mglkg 
METALS Silver N mglkg 
METALS Sodium N mglkg 
METALS Thallium N mglkg 
METALS Vanadium N mgikg 
METALS Zinc N mglkg 
PESTIPCB Aroclor 1016 N mglkg 
PESTIPCB Aroclor 1260 N mglkg 
SEMIVOLATILES Benzo(a)anthracene N mglkg 
SEMIVOLATILES Benzo(a)pyrene N mglkg 
SEMIVOLATILES Benzo(b)fluoranthene N mglkg 
SEMIVOLATILES Benzoic acid N mglkg 
SEMIVOLATILES Bis(2-ethylhexy1)phthalate N mglkg 
SEMlVOLATiLES Chrysene N mglkg 
SEMlVOLATiLES Dimethylphenol, 2,4- N mglkg 
SEMlVOLATiLES Fiuoranthene N mglkg 
SEMIVOLATILES Methylnaphthalene, 2- N mglkg 
SEMIVOLATILES Naphthalene N mglkg 
SEMIVOLATILES Phenanthrene N rnglkg 
SEMIVOLATILES Pyrene N mglkg 

ASH PIT 2-SB02 
AP0105 

16-Jan-09 
3 - 5 F t  

FD 
Result Qual ValQual -- - 

. . 

ASH PIT 2-SB02 
AP0106 

16-Jan-09 
3 - 5 F t  

FS 
Result Qual ValQual -- - - - 

82.2 

ASH PIT 2-SB02 
AP0107 

16-Jan-09 
8 - 1 0 F t  

REG 
Result Qual ValQual 

- - 

ASH PIT 2-SB03 
AP0108 

18-Jan-09 
0 - 1  Ft 

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB03 
AP0109 

18-Jan-09 
3 - 5 F t  
REG 

Result Qual VaiQual -- - 
- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 3 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter 
Trinitrotoiuene, 2,4,6- 
% Soiids 
Total organlc carbon 
Aluminum 
Antimony 
Arsenic 
Bar~um 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aroclor 1016 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 

Filtered Units -- 
N mglkg 
N Percent 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mgikg 
N mglkg 
N rnglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mgikg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

! N mglkg 
N mglkg 
N rngikg 
N mgikg 
N mglkg 
N mglkg 
N mgikg 
N mgikg 

ASH PIT 2-SB03 ASH PIT 2-SB04 ASH PIT 2-SB04 
APOI 10 APOI I I AP0112 

18-Jan-09 18-Jan-09 18-Jan-09 
8 - 1 0 F t  0 - 1  Ft 3 - 5 F t  

REG REG REG 
Result Qual VaiQual Result Qual VaiQual Result Qual ValQual -- - 

- - - - - - 

ASH PIT 2-SB04 
AP0113 

19-Jan-09 
8 - l O F t  

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB05 
AP0114 

16-Jan-09 
0 - 1  Ft 

REG 
Result Qual ValQual -- - 

- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 4 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter - Filtc 
Trinitrotoluene, 2,4,6- N 
% Solids N 
Total organic carbon N 
Aiuminum N 
Antimony N 
Arsenic N 
Barium N 
Beryllium N 
Cadmium N 
Calcium N 
Chromium N 
Cobalt N 
Copper N 
Iron N 
Lead N 
Magnesium N 
Manganese N 
Mercury N 
Nickel N 
Potassium N 
Selenium N 
Silver N 
Sodium N 
Thallium N 
Vanadium N 
Zinc N 
Aroclor 101 6 N 
Aroclor 1260 N 
Benzo(a)anthracene N 
Benzo(a)pyrene N 
Benzo(b)fluoranthene N 
Benzoic acid N 
Bis(2-ethylhexy1)phthalate N 
Chrysene N 
Dimethylphenol, 2,4- N 
Fluoranthene N 
Methylnaphthalene. 2- N 
Naphthalene N 
Phenanthrene N 
Pyrene N 

ASH PIT 2-SB05 ASH PIT 2-SB05 ASH PIT 2-SB06 
AP0115 AP0116 AP0117 

16-Jan-09 16-Jan-09 15-Jan-09 
3 - 5 F t  8 - 1 0 F t  0 - 1  Ft 
REG REG REG 

Result Qual VaiQual Result Qual ValQual Result Qual ValQual 
- - - - - - 

ASH PIT 2-SB06 
AP0118 

15-Jan-09 
3 - 5 F t  

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB06 
AP0119 

15-Jan-09 
8 - l O F t  

REG 
Result Qual ValQual -- - 

- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 5 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Groui, 
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter 
Trinitrotoluene, 2,4,6- 
% Solids 
Total organic carbon 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aroclor 101 6 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phthalz 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 

Filtered Units -- 
N mglkg 
N Percent 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

ite N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

ASH PIT 2-SB07 
AP0120 

16-Jan-09 
0 - 1  Ft 

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB07 
AP0121 

16-Jan-09 
0 - 1  Ft 

FD 
Result Qual ValQual -- 

- - 

ASH PIT 2-SB07 
AP0122 

16-Jan-09 
0 - 1  Ft 

FS 
Result Quai ValQual 

- - 
79.9 

ASH PIT 2-5807 
AP0 123 

16-Jan-09 
3 - 5 F t  

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB07 
AP0124 

16-Jan-09 
8 - l O F t  

REG 
Result Quai ValQual -- - 

- - 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 6 of 28) 

[SAMPLE-TYPE] = DS or SS 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMlVOLATiLES 
SEMlVOLATiLES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter -- Filtered Units 
Trinitrotoluene, 2,4,6- N mglkg 
% Solids N Percent 
Total organic carbon N mglkg 
Aluminum N rnglkg 
Antimony N mglkg 
Arsenic N mglkg 
Barium N mglkg 
Beryllium N mglkg 
Cadmium N mglkg 
Calcium N mglkg 
Chromium N mglkg 
Cobalt N mglkg 
Copper N mglkg 
Iron N mglkg 
Lead N mglkg 
Magnesium N mglkg 
Manganese N mglkg 
Mercury N mglkg 
Nickel N mglkg 
Potassium N mglkg 
Seienium N mglkg 
Silver N mglkg 
Sodium N mglkg 
Thall~um N mglkg 
Vanadium N mglkg 
Zinc N mglkg 
Aroclor 101 6 N mglkg 
Aroclor 1260 N mglkg 
Benzo(a)anthracene N mglkg 
Benzo(a)pyrene N mglkg 
Benzo(b)fluoranthene N mglkg 
Benzoic ac~d  N mglkg 
Bls(2-ethylhexy1)phthaiate N mglkg 
Chrysene N mglkg 
Dimethylphenol, 2,4- N mglkg 
Fiuoranthene N mglkg 
Methylnaphthalene, 2- N mglkg 
Naphthalene N mglkg 
Phenanthrene N mglkg 
Pyrene N mglkg 

ASH PIT 2-SB08 
AP0125 

16-Jan-09 
0 - 1  Ft 

REG 
Result Qual VaiQual -- - 

- - 

ASH PIT 2-SB08 
AP0126 

16-Jan-09 
3 - 5 F t  
REG 

Result Qua1 VaiQual -- 
- - 

ASH PIT 2-SB08 
AP0127 

16-Jan-09 
8 - 1 0 F t  

REG 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB08 
AP0128 

16-Jan-09 
8 - l O F t  

FD 
Result Qual ValQual -- - 

- - 

ASH PIT 2-SB08 
AP0129 

16-Jan-09 
8 - 1 0 F t  

FS 
Result Qual ValQual -- - 

- - 
72.9 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 7 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
EXPLOSIVES 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

Parameter 
Trinitrotoluene, 2,4,6- 
Dissolved Oxygen 
FERROUS IRON 
Oxidation Reduction Pott 

PH 
Specif~c Conductivity 
Temperature 
Turbidity 
Alkailnity 
Chloride 
Cyanlde, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate-Nltrite 
Sulfate 
Total dissolved sol~ds 
Total suspended solids 
Turbidity 
Aluminum 
Aluminum 
Antimony 
Antimony 
Arsenic 
Arsenic 
Barium 
Barium 
Beryllium 
Beryliium 
Cadmium 
Cadmium 
Calcium 
Calcium 
Chromium 
Chromium 
Cobalt 
Cobalt 
Copper 
Copper 
Iron 
Iron 
Lead 

Filtered Units -- 
N ugiL 

N P P ~  
N mgiL 

?ntial N mV 
N pH-un~ts 
N mSicm 
N C 
N NTU 

N PPm 
N P P ~  
N ppm 
N ppm 
N ppm 
N PPm 
N ppm 
N P P ~  
N PPm 
N NTU 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugIL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ugiL 
N ugiL 
Y ug/L 
N ugiL 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - 0 F t  
REG 

Result Qual ValQual -- - 

AP2-BEDGW-002 
AP3079 

17-Nov-09 
0 - 0  Ft 

REG 
Result Qual ValQual -- - 

. - 
1.01 

2 
-6.9 
6.78 

2.635 
9.67 

3.6 
472 J 
74.2 J 

- - 

AP2-BEDGW-002 
AP3081 

17-Nov-09 
0 - 0 F t  

FD 
Result Qual ValQual -- - 

- - 

AP2-BEDGW-002 
AP3082 

17-Nov-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 8 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Groua Parameter 
METALS Lead 
METALS Magnesium 
METALS Magnesium 
METALS Manganese 
METALS Manganese 
METALS Mercury 
METALS Mercury 
METALS Nickel 

Filtered Units -- 
Y uglL 
N uglL 
Y ug1L 
N ug1L 
Y ug1L 
N ug1L 
Y uglL 
N ugIL 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - 0  Ft 
REG 

Result Qual ValQual 

AP2-BEDGW-002 
AP3079 

17-Nov-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
124000 
1 18000 J 

11.1 B J 
9.6 B J 

AP2-BEDGW-002 AP2-BEDGW-002 
AP3081 AP3082 

1 7-NOV-09 17-NOV-09 
0 - 0 F t  0 - O F t  

FD FS 
Result Qual ValQual Result Qual ValQual 

- - 
123000 
11 3000 J 

10 .7B  J 
9.3 B J 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 9 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 

Parameter 
Nickel 
Potassium 
Potasslum 
Selenium 
Selenium 
Silver 
Silver 
Sodium 
Sodium 
Thallium 
Thallium 
Vanadium 
Vanadium 
Zinc 
Zinc 
Aroclor 101 6 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 
Acetone 
Benzene 
Butanone, 2- 
Carbon disulfide 
Chloroform 
Chloromethane 
Cyclohexane 
Dichloropropene. trans-1,3- 
Ethylbenzene 
lsopropylbenzene 
Methylcyclohexane 
Methylene chloride 

Filtered Units -- 
Y uglL 
N ug1L 
Y ug1L 
N uglL 
Y ug1L 
N ug1L 
Y ug1L 
N ug1L 
Y ugiL 
N uglL 
Y uglL 
N uglL 
Y ugIL 
N ug1L 
Y ug1L 
N uglL 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N ug1L 
N uglL 
N ug1L 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N ugiL 
N uglL 
N ug1L 
N ugiL 
N uglL 
N uglL 
N ugiL 
N uglL 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
7740 B J 
9790 B J 

AP2-BEDGW-002 
AP3079 

17-Nov-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

. - 
10900 
11500 J 

21.3 J 
74.9 J 

- - 

AP2-BEDGW-002 AP2-BEDGW-002 
AP3081 AP3082 

17-Nov-09 17-Nov-09 
0 - O F t  0 - 0 F t  

FD FS 
Result Qual ValQual Result Qual ValQual -- 

- - 
11000 
11000 J 

17.7 J 
14.3 J 

- - 
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Detected Hits Summary Excluding "6" Qualifiers 
Plum Brook Ordnance Works 

(Page 10 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Grouo Parameter 
VOLATILES Toluene 
VOLATILES Xylenes, total 

Filtered Units -- 
N uglL 
N ug1L 

AP2-BEDGW-002 
AP3063 

24-May-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

5.3 
63.2 

APZ-BEDGW-002 
AP3079 

1 7-NOV-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

4.8 J 
55.7 J 

AP2-BEDGW-002 AP2-BEDGW-002 
AP3081 AP3082 

1 7-NOV-09 17-NOV-09 
0 - O F t  0 - O F t  

FD FS 
Result Qual ValQual Result Qual ValQual -- - 

3.3 J 
36.8 J 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 11 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  Parameter -- Filtered Units 
EXPLOSIVES Trinitrotoluene, 2,4,6- N uglL 
FIELD TESTS Dissolved Oxygen N P P ~  
FIELD TESTS FERROUS IRON N mglL 
FIELD TESTS Oxidation Reduction Potential N mV 
FIELD TESTS pH N pHpunits 
FIELD TESTS Specif~c Conductivity N mSlcm 
FiELD TESTS Temperature N C 
FiELD TESTS Turbidity N NTU 
GEN CHEMISTRY Alkalinity N P P ~  
GEN CHEMISTRY Chloride N P P ~  
GEN CHEMISTRY Cyan~de, total N P P ~  
GEN CHEMISTRY Hardness N P P ~  
GEN CHEMISTRY HARDNESS (as CaC03) N ppm 
GEN CHEMISTRY Nitrate-N~trite N P P ~  
GEN CHEMISTRY Sulfate N P P ~  
GEN CHEMISTRY Total d~ssolved solids N P P ~  
GEN CHEMISTRY Total suspended solids N P P ~  
GEN CHEMISTRY Turbidity N NTU 
METALS Aluminum N uglL 
METALS Aluminum Y ug1L 
METALS Antimony N ug1L 
METALS Antimony Y ug1L 
METALS Arsen~c N ug1L 
METALS Arsenic Y uglL 
METALS Barium N ug1L 
METALS Barium Y uglL 
METALS Beryllium N ug1L 
METALS Beryllium Y uglL 
METALS Cadmium N ug1L 
METALS Cadmium Y ug1L 
METALS Calcium N uglL 
METALS Calcium Y uglL 
METALS Chromium N uglL 
METALS Chromium Y uglL 
METALS Cobalt N uglL 
METALS Cobalt Y ug1L 
METALS Copper N uglL 
METALS Copper Y uglL 
METALS Iron N ug1L 
METALS Iron Y uglL 
METALS Lead N ug1L 

AP2-BEDGW-003 AP2-BEDGW-003 AP2-BEDGW-003 
AP3064 AP3065 AP3066 

23-May-09 23-May-09 23-May-09 
0 - O F t  0 - 0 F t  0 - 0 F t  
REG FD FS 

Result Qual ValQual Result Qual ValQual Result Qual ValQual -- - 
- - - - - - 

0.22 
0 

-315.1 
6.15 

2.141 
25.59 

5.9 
649 
11 1 

AP2-BEDGW-003 
AP3080 

16-Nov-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
4.51 

0 
-1.8 
6.72 

2.202 
8.87 

0 
662 J 
118 

- - 

AP2-MWOI 
AP3057 

23-May-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
10.27 

0 
-141.3 

6.35 
0.895 
13.59 

2.5 
362 
4.6 

- - 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 12 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

Parameter 
Lead 
Magnesium 
Magnesium 
Manganese 
Manganese 
Mercury 
Mercury 
N~ckel 

Filtered Units -- 
Y uglL 
N ugIL 
Y uglL 
N ug1L 
Y uglL 
N ug1L 
Y uglL 
N ug1L 

APZ-BEDGW-003 
AP3064 

23-May-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
103000 J 
98700 J 

5.9 B J 
5.6 B J 

AP2-BEDGW-003 
AP3065 

23-May-09 
0 - 0 F t  

FD 
Result Qual ValQual -- - 

- - 
110000 
108000 

5.4 B J 
6.1 B J 

AP2-BEDGW-003 
AP3066 

23-May-09 
0 - O F t  

FS 
Result Qual ValQual -- - - - 

120000 
123000 

- - 

AP2-BEDGW-003 
AP3080 

16-Nov-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
1 12000 
109000 J 

7.1 B J 
7.2 B J 

AP2-MWOI 
AP3057 

23-May-09 
0 - O F t  

REG 
Result Qual ValQual -- - 



Appendix I 

Detected Hits Summary Excluding "6" Qualifiers 
Plum Brook Ordnance Works 

(Page 13 of 28) 

[SAMPLE-TYPE] = GW 

AP2-BEDGW-003 
AP3064 

23-May-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

-. 

13300 
13000 

AP2-BEDGW-003 
AP3065 

23-May-09 
0 - O F t  

FD 
Result Qual ValQual -- - 

- - 
11500B J 
13800 

AP2-BEDGW-003 
AP3066 

23-May-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 

- - 
11 300 
11800 

- - 

AP2-BEDGW-003 
AP3080 

16-Nov-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
15600 
16300 J 

12.4 J 
22.4 J 

- - 

AP2-MWOI 
AP3057 

23-May-09 
0 - O F t  

REG 
Result Qua1 ValQuai 

- - 
4 1 5 0 B  J 
5030 B J 

- - 
3.5 B J 

- - 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 

Parameter 
N~ckel 
Potassium 
Potassium 
Selenium 
Selenium 
Silver 
Silver 
Sodium 
Sodium 
Thallium 
Thallium 
Vanadium 
Vanadlum 
Zinc 
Zinc 
Aroclor 1016 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 
Acetone 
Benzene 
Butanone, 2- 
Carbon disulfide 
Chloroform 
Chloromethane 
Cyciohexane 
Dichloropropene, trans-? ,3- 
Ethylbenzene 
lsopropylbenzene 
Methylcyclohexane 
Methylene chloride 

Filtered Units -- 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y ugiL 
N uglL 
Y uglL 
N uglL 
Y ugiL 
N ugiL 
Y uglL 
N uglL 
Y ug1L 
N uglL 
Y ug1L 
N ug1L 
N uglL 
N ug1L 
N ug1L 
N ug1L 
N uglL 
N ug1L 
N ug1L 
N ug1L 
N uglL 
N uglL 
N uglL 
N ug1L 
N ugiL 
N uglL 
N uglL 
N uglL 
N ugiL 
N uglL 
N ug1L 
N ugiL 
N ugiL 
N ug1L 
N ug1L 
N ug1L 
N ug1L 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 14 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  Parameter 
VOLATILES Toluene 
VOLATILES Xylenes, total 

AP2-BEDGW-003 
AP3064 

23-May-09 
0 - O F t  

REG 
Filtered Units -- -- Result Qual - ValQuai 
N uglL 41.3 
N uglL 193 

AP2-BEDGW-003 
AP3065 

23-May-09 
0 - O f t  

FD 
Result Qual ValQual -- - 

39.6 
185 

AP2-BEDGW-003 
AP3066 

23-May-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 

54 
260 

AP2-BEDGW-003 AP2-MWOI 
AP3080 AP3057 

16-Nov-09 23-May-09 
0 - O f t  0 - 0 F t  

REG REG 
Result Qual ValQual Result Qual ValQual -- - 

147 - - 
630 - - 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 15 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Grouo 
EXPLOSIVES 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

Parameter 
Trinitrotoluene, 2,4,6- 
Dissoived Oxygen 
FERROUS IRON 
Oxidation Reduction Pote 
pH 
Specific Conductivity 
Temperature 
Turbid~ty 
Alkalinity 
Chloride 
Cyanide, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended sol~ds 
Turb~dity 
Aluminum 
Aluminum 
Antimony 
Ant~mony 
Arsenic 
Arsenic 
Barium 
Barium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Calcium 
Calcium 
Chromium 
Chrom~um 
Cobalt 
Cobalt 
Copper 
Copper 
Iron 
Iron 
Lead 

F~ltered Units -- 
N ug1L 
N ppm 
N mgiL 

ntial N mV 
N pH-units 
N mSicm 
N C 
N NTU 
N ppm 
N ppm 
N ppm 
N ppm 
N ppm 
N P P ~  
N ppm 
N PPm 
N ppm 
N NTU 
N uglL 
Y ugiL 
N ugiL 
Y ug1L 
N ug1L 
Y uglL 
N ugiL 
Y ugiL 
N uglL 
Y ug1L 
N uglL 
Y uglL 
N ug1L 
Y uglL 
N ug1L 
Y ug1L 
N ug1L 
Y ugiL 
N uglL 
Y ugiL 
N uglL 
Y uglL 
N ugiL 

AP2-MWOI 
AP3075 

13-Nov-09 
0 - O F t  
REG 

Result Qual ValQual -- - 

AP2-MW02 AP2-MW02 
AP3058 AP3059 

25-May-09 25-May-09 
0 - O F t  0 - O F t  

REG FD 
Result Qual ValQual Result Qua1 ValQual -- - 

- - - - 
1.92 

0 
623.8 

5.72 
0.856 
11.69 

1.7 
70.3 

4.1 
- - 

300 
10.9 
165 
507 J 

- - 
- - 

79 .1B  J 
45.4 B J 

- - 
- - 
- - 
- - 

25.3 B J 
23.9 B J 

- - 
- - 

1 . 1 B  J 
- - 

102000 
96400 

- - 
- - 

7.9 B J 
8.9 B J 

- - 
- - 
- - 
. - 
- - 

AP2-MW02 AP2-MW03 
AP3060 AP3061 

26-May-09 24-May-09 
0 - O F t  0 - O F t  

FS REG 
Result Qual ValQual Result Qual ValQual -- - 

- - - - 
5.6 

0 
-394.8 

6.29 
1.368 

13.2 
10.1 
116 
6.5 

- - 
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[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G~OUD Parameter 
METALS Lead 
METALS Magnesium 
METALS Magnesium 
METALS Manganese 
METALS Manganese 
METALS Mercury 
METALS Mercury 
METALS N~ckel 

Filtered Units -- 
Y ugIL 
N ug/L 
Y ug/L 
N ug/L 
Y ug/L 
N ug/L 
Y ug/L 
N ug/L 

AP2-MWOI AP2-MW02 
AP3075 AP3058 

13-Nov-09 25-May-09 
0 - 0 F t  0 - 0 F t  
REG REG 

Result Qual ValQual Result Qual ValQual -- - 
- - 

11600 
11 000 

229 
220 

- - 

AP2-MW02 
AP3059 

25-May-09 
0 - O F t  

FD 
Result Qual ValQual -- 

- - 
11600 
10600 

229 
214 

- - 

AP2-MW02 
AP3060 

26-May-09 
0 - O F t  

FS 
Result Qual ValQual -- - 

- - 
10800 
11900 J 

212 
21 8 

- - 

AP2-MW03 
AP3061 

24-May-09 
0 - 0  Ft 

REG 
Result Qua1 ValQual 

- - 
12700 
11 500 

173 
171 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 17 of 28) 

[SAMPLE-TYPE] = GW 

AP2-MWOI AP2-MW02 
AP3075 AP3058 

13-Nov-09 25-May-09 
0 - O F t  0 - 0 F t  

REG REG 
Result Qual ValQual Result Qual ValQual -- - 

74.5 
7690 B J 
9090 B J 

- - 

AP2-MW02 
AP3059 

25-May-09 
0 - 0 F t  

FD 
Result Qua1 ValQual 

72.1 
7 4 1 0 B  J 
8950 B J 

AP2-MW02 
AP3060 

26-May-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 

72.6 
8940 
9500 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
1 5 0 0 B  J 
1950 B J 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group Parameter 
METALS Nickel 
METALS Potassium 
METALS Potass~um 
METALS Selenium 
METALS Selenium 
METALS Silver 
METALS Silver 
METALS Sodium 
METALS Sodium 
METALS Thall~um 
METALS Thallium 
METALS Vanadium 
METALS Vanadium 
METALS Zinc 
METALS Zinc 
PESTIPCB Aroclor 101 6 
PESTIPCB Aroclor 1260 
SEMIVOLATILES Benzo(a)anthracene 
SEMIVOLATILES Benzo(a)pyrene 
SEMIVOLATILES Benzo(b)fluoranthene 
SEMIVOLATILES Benzoic acid 
SEMIVOLATILES Bis(2-ethy1hexyl)phthalate 
SEMIVOLATILES Chrysene 
SEMIVOLATILES Dimethylphenol, 2,4- 
SEMIVOLATILES Fluoranthene 
SEMIVOLATILES Methylnaphthalene, 2- 
SEMIVOLATILES Naphthalene 
SEMIVOLATILES Phenanthrene 
SEMIVOLATILES Pyrene 
VOLATILES Acetone 
VOLATILES Benzene 
VOLATILES Butanone, 2- 
VOLATILES Carbon disulfide 
VOLATILES Chloroform 
VOLATILES Chloromethane 
VOLATILES Cyclohexane 
VOLATILES Dichloropropene, trans-1,3- 
VOLATILES Ethylbenzene 
VOLATILES lsopropylbenzene 
VOLATILES Methylcyclohexane 
VOLATILES Methyiene chlor~de 

Filtered Units -- 
Y uglL 
N ug1L 
Y uglL 
N ug1L 
Y uglL 
N uglL 
Y ug1L 
N ug1L 
Y ug1L 
N uglL 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y uglL 
N uglL 
N ug1L 
N ug1L 
N ug1L 
N uglL 
N uglL 
N ug1L 
N ug!L 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug1L 
N uglL 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 18 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G~OUD Parameter 
VOLATILES Toluene 
VOLATILES Xylenes, total 

AP2-MWOI 
AP3075 

13-Nov-09 
0 - O F t  
REG 

Filtered Units -- -- Result Qual ValQual 
N uglL 
N uglL 

AP2-MW02 
AP3058 

25-May-09 
0 - O F t  
REG 

Result Qual ValQual 
- - 

AP2-MW02 
AP3059 

25-May-09 
0 - 0 F t  
FD 

Result Qual ValQual -- - - - 

AP2-MW02 
AP3060 

26-May-09 
0 - O F t  

FS 
Result Qual ValQual -- - 

- - 

AP2-MW03 
AP3061 

24-May-09 
0 - 0 F t  
REG 

Result Qua1 ValQual 
- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 19 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group 
EXPLOSIVES 
FIELD TESTS 
FIELD TESTS 
FIELD TESTS 
FIELD TESTS 
FIELD TESTS 
FIELD TESTS 
FIELD TESTS 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 

ASH PIT 2-PZ03 
AP3018 

31-Jan-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

. . 

2.02 

ASH PIT 2-PZ04 
AP3019 
I-Feb-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
1 .I 

0 
23.7 
6.55 

0.958 
7.31 
26.6 
132 

5.14 J 

ASH PIT 2-PZ07 ASH PIT 2-PZ07 ASH PIT 2-PZ07 
AP3015 AP3016 AP3022 

2-Feb-09 2-Feb-09 2-Feb-09 
0 - 0 F t  0 - 0 F t  0 - O F t  

FD FS REG 
Result Qual ValQual Result Qual ValQual Result Qual ValQual -- - 

- - - - - - 
0.5 

0 
20.4 
6.53 

0.778 
6.19 
28.2 
169 

3.04 J 

Parameter 
Trinitrotoluene, 2.4,6- 
Dissolved Oxygen 
FERROUS IRON 
Oxidation Reduction Potc 

pH 
Specif~c Conductivity 
Temperature 
Turbidity 
Alkalinity 
Chloride 
Cyanide, total 
Hardness 
HARDNESS (as CaC03) 
Nitrate-Nitrite 
Sulfate 
Total d~ssolved sol~ds 
Total suspended solids 
Turbid~ty 
Aluminum 
Aluminum 
Antimony 
Antimony 
Arsen~c 
Arsenic 
Barium 
Barium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Calcium 
Calcium 
Chromium 
Chromium 
Cobalt 
Cobalt 
Copper 
Copper 
Iron 
Iron 
Lead 

Filtered Units -- 
N uglL 

N P P ~  
N mglL 

tntial N mV 
N pH-units 
N mSlcm 
N C 
N NTU 

N P P ~  
N P P ~  
N P P ~  
N P P ~  
N ppm 
N P P ~  
N P P ~  
N ppm 
N ppm 
N NTU 
N ug1L 
Y ug/L 
N uglL 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y uglL 
N ug/L 
Y uglL 
N ug1L 
Y ug/L 
N ug/L 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y ug/L 
N uglL 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
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[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  Parameter 
METALS Lead 
METALS Magnesium 
METALS Magnesium 
METALS Manganese 
METALS Manganese 
METALS Mercury 
METALS Mercury 
METALS Nickel 

Filtered Units -- 
Y uglL - 
N uglL 
Y uglL 
N uglL 
Y uglL 
N ug/L 
Y ug1L 
N uglL 

ASH PIT 2-PZ03 
AP3018 

31-Jan-09 
0 - O F t  

REG 
Result Qual ValQuai -- - 

42700 
42800 

51.8 
- - 

ASH PIT 2-PZ04 
AP3019 
I -Feb-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

39600 
40800 

22.1 
16.2 

ASH PIT 2-PZ07 
AP3015 
2-Feb-09 
0 - 0 F t  

FD 
Result Qual ValQual -- - 

- - 
32200 
31100 

21.6 
17.1 

ASH PIT 2-PZ07 
AP3016 
2-Feb-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 

ASH PIT 2-PZ07 
AP3022 

2-Feb-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
31900 
31400 

24.5 
19 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 21 of 28) 

[SAMPLE-TYPE] = GW 

ASH PIT 2-PZ03 
AP3018 

31-Jan-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
1260 
5 1 0 J  J 

7.55 J J 
6.82 J J 

ASH PIT 2-PZ04 
AP3019 
I-Feb-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
405 J J 
346 J J 

- - 

ASH PIT 2-PZ07 
AP3015 
2-Feb-09 
0 - 0 F t  

FD 
Result Qual ValQual -- - 

- - 
521 J J 
445 J J 

- - 

ASH PIT 2-PZ07 
AP3016 
2-Feb-09 
0 - 0 F t  

FS 
Result Qual ValQual -- - 

- - 

ASH PIT 2-PZ07 
AP3022 
2-Feb-09 
0 - 0 F t  

REG 
Result Qual ValQual -- - 

- - 
548 J J 
460 J J 

- - 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMiVOLATlLES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMlVOLATiLES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 
VOLATILES 

Parameter 
Nickel 
Potassium 
Potasslum 
Selenium 
Selenium 
Silver 
Silver 
Sodium 
Sodium 
Thallium 
Thallium 
Vanadlum 
Vanadlum 
Zinc 
Zinc 
Aroclor 1016 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 
Acetone 
Benzene 
Butanone, 2- 
Carbon disulfide 
Chloroform 
Chloromethane 
Cyclohexane 
Dichioropropene, trans-? ,3- 
Ethylbenzene 
isopropylbenzene 
Methylcyciohexane 
Methylene chioride 

Fiitered Units -- 
Y uglL 
N uglL 
Y uglL 
N uglL 
Y ug1L 
N uglL 
Y uglL 
N ug1L 
Y uglL 
N ug1L 
Y ug1L 
N uglL 
Y uglL 
N ug1L 
Y uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N ug1L 
N ug1L 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 22 of 28) 

[SAMPLE-TYPE] = GW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Grouo Parameter 
VOLATILES Toluene 
VOLATILES Xylenes, total 

Filtered Units -- 
N ugIL 
N ug/L 

ASH PIT 2-PZ03 ASH PIT 2-PZ04 ASH PIT 2-PZ07 ASH PIT 2-PZ07 ASH PIT 2-PZ07 
AP3018 AP3019 AP3015 AP3016 AP3022 

31 -Jan-09 I -Feb-09 2-Feb-09 2-Feb-09 2-Feb-09 
0 - 0 F t  0 - 0 F t  0 - O F t  0 - O F t  0 - O F t  
REG REG FD FS REG 

Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual -- - 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 23 of 28) 

[SAMPLE-TYPE] = SD 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group 
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter 
Trinitrotoluene, 2,4,6- 
% Solids 
Total organic carbon 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aroclor 101 6 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fiuoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 

Filtered Units -- 
N mglkg 
N Percent 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N rnglkg 
N mglkg 
N rnglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

ASH PIT 2-SD01 
APIOOO 

24-May-09 
0 --5 Ft 

REG 
Result Qual ValQual -- - 

- - 
74.2 
0.57 
3640 

- - 
4.1 

22.8 
0.36 
0.24 B J 
7660 

6.4 
7.4 
9.6 

10400 
7.9 

1950 
127 
. . 

15.7 
498 B J 

1 B  J 
- - 

85.2 B J 
- - 

9.4 
34.7 

- - 
- - 
. . 

ASH PIT 2-SD02 
APlOOl 

24-May-09 
0 - - 5  Ft 

REG 
Result Qual ValQual -- - 

- - 
77.9 

ASH PIT 2-SD03 
AP1002 

24-May-09 
0 - - 5 F t  

REG 
Result Qual ValQual -- - 

0.0647 J J 
79.9 
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(Page 24 of 28) 

[SAMPLE-TYPE] = SD 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Grouo 
EXPLOSIVES 
GEN CHEMISTRY 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMlVOLATiLES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMlVOLATlLES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

Parameter 
Trinitrotoluene, 2,4,6- 
% Solids 
Total organic carbon 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calclum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aroclor 101 6 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 
Methylnaphthalene, 2- 
Naphthalene 
Phenanthrene 
Pyrene 

Filtered Units -- 
N mglkg 
N Percent 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N rnglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

ASH PIT 2-SD04 
AP1003 

25-May-09 
0 --5 Ft 

REG 
Result Qual ValQual -- - 

- - 
80.5 

ASH PIT 2-SD04 
AP1004 

25-May-09 
0 - - 5  Ft 

FD 
Result Qual ValQual -- - 

- - 
79.7 

ASH PIT 2-SD04 
API  005 

25-May-09 
0 --5 Ft 

FS 
Result Qual ValQual -- - - - 

80 

ASH PIT 2-SD05 
AP1006 

25-May-09 
0 - -5 Ft 

REG 
Result Qual ValQual -- - 

- - 
65.4 



Appendix I 

Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 
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[SAMPLE-TYPE] = SW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test Group Parameter -- Filtered Units 
EXPLOSIVES Trinitrotoluene, 2,4,6- N uglL 
FIELD TESTS Dissolved Oxygen N P P ~  
FIELD TESTS Oxidation Reduction Potential N mV 
FIELD TESTS PH N pH-units 
FIELD TESTS Specific Conductivity N mS1cm 
FIELD TESTS Temperature N C 
FIELD TESTS Turbidity N NTU 
GEN CHEMISTRY HARDNESS (as CaC03) N ppm 
METALS Aluminum N uglL 
METALS Antimony N uglL 
METALS Arsenic N uglL 
METALS Barium N uglL 
METALS Beryilium N uglL 
METALS Cadmium N uglL 
METALS Caicium N uglL 
METALS Chromium N uglL 
METALS Cobalt N ug1L 
METALS Copper N ug/L 
METALS Iron N ug1L 
METALS Lead N ug1L 
METALS Magnesium N uglL 
METALS Manganese N ug1L 
METALS Mercury N uglL 
METALS Nickel N uglL 
METALS Potassium N uglL 
METALS Selenium N ug/L 
METALS Silver N uglL 
METALS Sodium N uglL 
METALS Thallium N uglL 
METALS Vanadium N ug1L 
METALS Zinc N ug1L 
PESTIPCB Aroclor 101 6 N uglL 
PESTIPCB Aroclor 1260 N uglL 
SEMlVOLATiLES Benzo(a)anthracene N ug1L 
SEMIVOLATILES Benzo(a)pyrene N ug1L 
SEMlVOLATiLES Benzo(b)fiuoranthene N uglL 
SEMiVOLATlLES Benzoic acid N uglL 
SEMIVOLATILES Bis(2-ethyihexy1)phthalate N ugIL 
SEMIVOLATILES Chrysene N uglL 
SEMIVOLATILES Dimethylphenoi, 2,4- N ug1L 
SEMlVOLATiLES Fluoranthene N uglL 

AP2-SWOI 
AP2000 

24-May-09 
0 - 0  Ft 

REG 
Result Qual ValQual -- - 

- - 
7.55 

163.5 
7.28 

0.924 
17.45 

12.9 
286 
720 

- - 
- - 

48.4 B J 
- - 
- - 

79100 
- - 

AP2-SW02 
AP2001 

24-May-09 
0 - O F t  

REG 
Result Qual ValQual -- 

- - 
7.81 

124.3 
7.42 

0.912 
18.94 

12.5 

AP2-SW03 
AP2002 

24-May-09 
0 - O F t  

REG 
Result Qual ValQual -- - 

- - 
7.94 

113.8 
7.6 

0.908 
19.16 

17.7 
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[SAMPLE-TYPE] = SW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
SEMIVOLATILES Methylnaphthalene, 2- 
SEMIVOLATILES Naphthalene 
SEMIVOLATILES Phenanthrene 
SEMIVOLATILES Pyrene 

AP2-SWOI AP2-SW02 
AP2000 AP2001 

24-May-09 24-May-09 
0 - 0 F t  0 - O F t  

REG REG 
N ugiL - . - - 
N ug/L - - - - 
N ug/L - - - - 
N ug/L -. - - 

AP2-SW03 
AP2002 

24-May-09 
0 - 0 F t  

REG 
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[SAMPLE-TYPE] = SW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
Test G r o u ~  
EXPLOSIVES 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FlELD TESTS 
FIELD TESTS 
GEN CHEMISTRY 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
METALS 
PESTIPCB 
PESTIPCB 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 
SEMIVOLATILES 

AP2-SW03 AP2-SW03 AP2-SW04 
AP2003 AP2004 AP2005 

24-May-09 24-May-09 25-May-09 
0 - 0 F t  0 - 0 F t  0 - 0 F t  

FD FS REG 
Result Qual ValQual Result Qual ValQual Result Qual ValQual -- - 

- - - - - - 
7.4 

193.5 
7.43 

0.885 
15.93 
24.6 

AP2-SW05 
AP2006 

25-May-09 
0 - 0 F t  
REG 

Result Qual ValQual -- - 
- - 

8.37 
157.8 
7.66 
0.9 

16.26 
11.7 

Parameter 
Trinitrotoluene, 2,4,6- 
Dissolved Oxygen 
Oxidation Reduction Poter 
pH 
Specif~c Conductivity 
Temperature 
Turbidity 
HARDNESS (as CaC03) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryliium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thaliium 
Vanadium 
Zinc 
Aroclor 1016 
Aroclor 1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoic acid 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Dimethylphenol, 2,4- 
Fluoranthene 

Filtered Units -- 
N uglL 
N PPm 

i t i a l N  mV 
N pH-units 
N mS1cm 
N C 
N NTU 
N PPm 
N uglL 
N uglL 
N uglL 
N uglL 
N ugiL 
N ugiL 
N uglL 
N uglL 
N ugiL 
N uglL 
N uglL 
N ugiL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ugiL 
N ugIL 
N ugiL 
N ugiL 
N ug1L 
N uglL 
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Detected Hits Summary Excluding "B" Qualifiers 
Plum Brook Ordnance Works 

(Page 28 of 28) 

[SAMPLE-TYPE] = SW 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 
SEMIVOLATILES Methylnaphthalene, 2- N ug/L 
SEMIVOLATILES Naphthalene N ug/L 
SEMIVOLATILES Phenanthrene N ug1L 
SEMIVOLATILES Pyrene N uglL 

AP2-SW04 
AP2005 

25-May-09 
0 - 0 F t  
REG 

AP2-SW05 
AP2006 

25-May-09 
0 - 0 F t  
REG 
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1.0 Introduction 

This appendix presents results of the quality assurance/quality control (QAIQC) 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 Ash Pit 2 area in January, 

February, May, and November of 2009. Primary and field duplicate project samples collected in 

January and February 2009 were analyzed by AML Scientific, LLC of Olathe, Kansas. AML 

Scientific ceased operations at the end of February 2009. Regular and field duplicate project 

samples collected after February 2009 were analyzed by Accutest Laboratories, of Orlando, 

Florida. Field splits were analyzed by Test America, Inc., Canton, Ohio. Analysis for 

nitroaromatic field split samples was performed by Test America of Knoxville, Tennessee and 

Test America of Denver, Colorado. One hundred percent of the data analyzed were subjected to 

data validation following the guidelines in the EPA Contract Laboratory Program National 

Fzinctional Guidelines for Superfund Organic Methods Data Review, June 2008 (EPA, 2008) and 

EPA Contract Laboratovy Program National Functional Guidelines'for Inorganic Data Review, 

October 2004 (EPA, 2004), the QAPP (Shaw, 2008c), and specific analytical method 

requirements. Data were evaluated against specific criteria to verify the achievement of preci- 

sion, 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 111 Modzjications to National Functional Guidelines for Organic Data Review, 

September 1994 (EPA, 1994b) and Region 111 ModzJications to the Laboratovy Data Validation 

Functional Guidelines for Evaluating Inorganics Analyses (EPA, 1993). Since these documents 

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

only. Method and laboratory quality assurance and quality control requirements supercede these 

guidelines, where applicable. Data were evaluated against specific criteria to verify the 

achievement of precision, accuracy, representativeness, completeness and comparability goals 

established to meet the project data quality objectives (DQO). To verify that these DQOs were 

met, field measurements, sampling and handling procedures, laboratory analysis and reporting, 

and all nonconformances and discrepancies in the data were examined to determine compliance 

with the appropriate and applicable procedures defined in the SAP. The results of this review are 
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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. 

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, sediment, surface water and groundwater samples. The collection of these samples and their 

associated QC samples are discussed in this section of the Data Quality Evaluation (DQE). 

Twenty-four project and three field duplicate soil samples, five project and one field duplicate 

sediment samples, five project and one field duplicate surface water samples, and twelve project 

and four field duplicate groundwater samples were submitted to AML and Accutest for analysis. 

Sample shipments from the field were performed under custody and documented using standard 

Shaw Analysis RequestIChain of Custody (ARICOC) forms. These forms provided project- 

specific analytical specifications and QC instructions to the laboratory. A formal COC transfer 

record was prepared and included with these forms to document custody during sample 

transportation, storage, and disposition by the laboratory. Table 1 summarizes the field sample 

number, location, sample type, date of collection, lot number, and laboratory for each sample 

collected. 

2.1 Trip Blanks 
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible 

to contamination by diffusion of organic compounds into the sample container. Trip blanks are 

analyzed in order to assess the potential for contamination to be introduced to an aqueous 

volatile sample during transport and handling procedures. A trip blank is a sample of analyte free 

deionized (DI) water that is prepared at the laboratory, shipped to the field with sample 

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis. 

A trip blank is then analyzed for volatile organics using the same sample preparation and 

analysis procedures used for the actual field samples. 
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The data validator applied the 5X-10X rule to the samples for the analytes detected. The 10 times 

limit is applicable only for common laboratory contaminants such as acetone, methylene 

chloride, and 2-butanone. 

VOC constituents qualified due to associated trip blank contamination are listed below: 

2.2 Equipment Rinsates 

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

by the sampling team on reusable sampling equipment. Three equipment rinsate samples 

collected were associated with Ash Pit 2. 

The following samples were qualified due to contamination detected in associated equipment 

rinsates: 

Blank 
Contaminant 

Trip 

Compounds 

Methylene Chloride 

SDG 
Number 

F69607 

2.3 Field Duplicates 

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

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

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

to collect and analyze sediment samples in duplicate due to the heterogeneous nature of 

sediment. High relative percent difference (RPD) between an original sample and its field 

duplicate may indicate a difference in sample matrix or sample collection rather than true 

problems with precision of sample analysis. Also, when estimated "J" or nondetected "U" results 

are reported, there is a potential for increased variability between the primary and duplicate 

sample results 

Validation 
Qualifier 

B 

Samples Affected 

AP3080 
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Validation 
Qualifier 

B 
B 
B 
B 
B 
B 
B 

Blank 
Contaminant 

Equipment 
Equipment 
Equipment 
Equipment 
Equipment 
Equipment 
Equipment 

Analytes 

Chloroform 
Carbon Disulfide 

Pb (Filtered) 
Se (Total) 
Pb (Total) 

Al (Filtered) 
Nitrate-Nitrite 

SDG 
Number 

F69607 

F65480 

F69607 

Samples Affected 

AP3079, AP3080, AP3081 
AP3081 

AP3057, AP3063 
AP3061, AP3064, AP3065 

AP3081 
AP3079, AP3080, AP3081 

AP3080, AP3081 



Field duplicate samples were collected at a frequency of one for every ten samples (1 0 percent). 

Nine field duplicate samples were collected during this sampling event: three soils, one 

sediment, one surface water, and four groundwaters. Table 2 compares the original and field 

duplicate results and shows the RPDs calculated for those detected compounds. Compounds not 

presented in the table were not detected in either the original or field duplicate samples. Sample 

sets with no detections are not presented in the table. In cases where duplicates were performed 

and one result is less than the reporting limit, but greater than the method detection limit, the 

RPD is reported, but is of limited value. Only samples with detections in both the regular and the 

duplicate were qualified for high RPDs. 

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

evaluate these sample results. The data compared well when detected concentrations were 

greater than the reporting limit. RPD is calculated by using the following formula: 

A - B  

( A +  B ) / 2  

where: 

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

2.4 Field Split Samples 

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

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

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

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

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

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

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

samples. Nine splits were collected during this sampling event: three soils, one sediment, one 

surface water, and four groundwaters. 

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 
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original or field split samples. Samples with no detections are not presented in the table. Samples 

were not qualified because of sample RPDs. 

3.0 Analytical Program and QC Activities 

The project QAIQC 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 QAIQC 

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, MSIMSD, surrogates, and internal standards. The following SW-846 and 

USEPA methods were used to analyze PBOW samples: 

MCAWW 130.2 (~ardness), ~ ~ 8 4 6  901 2A (Cyanide), 
TOC by Walkley Black (Total Organic Carbon) 

Analysis 

Semivolatiles 

Nitroaromatics 

Volatiles 

Metals 

Polychlorinated Biphenyls 

Wet Chemistry 

The validator used the QAIQC 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. 

Method 

SW-846 8270C 

SW-846 8330 

SW-846 8260B 

SW-846 601 OBl7470A 

SW-846 8082 

MCAWW 300.OA (Chloride, Sulfate and Nitrate as N), 
MCAWW 310.1 (Alkalinity), MCAWW 180.1 

(Turbidity), MCAWW 160.1 (TDS), MCAWW 160.2 
(TSS), 

3.1 Laboratory QA/QC Procedures 

The following sections discuss specific QAIQC protocols required and performed by the 

laboratory during this investigation. 

3. I .  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. Several analytes were qualified because of unacceptable performance in the initial and 
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continuing calibration standards. The following analytes exhibited initial calibration individual 

relative response factors c0.1 

These analytes are qualified as follows: 

1 SDGNumber 1 Samples Affected 1 Validation 1 
Qualifier 

Acetone i 

The table below lists the analytes that exhibited individual ICAL percent relative standard 

deviation and/or CCAL percent difference outside QC criteria. The criteria used to evaluate these 

data are: individual ICAL percent relative standard deviation > 30% and/or CCAL percent 

difference > 20% (volatile and semivolatile organics); >15% (explosives); for metals, individual 

ICALJCCAL percent relative standard deviation > 10%; and for mercury, individual 

ICALICCAL percent relative standard deviation > 20%. 

Samples Affected I 

F69338 

A9E270266 

Acetone 
2-Butanone, Chloroethane, 

1,2-Dibromo-3- 
chloropropane 

AP3070 

AP3060, AP3066 

R 

R 

Analyte(s) Validation 
Qualifier 

AP0102, AP0104, AP0107, 
AP0116, AP0119, AP0121, 
AP0123, AP0124, AP0127, 

AP0128 

AP0105, AP0114, AP0115, 

0902003 

chloropropane, cis-1,3- 
Dichloropropene, 

Benzoic Acid 

2,4-Dinitrophenol 

A9E270266 
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UJ 

UJ 

AP3015, AP3018, AP3019, 
AP3022 

AP3060, AP3066 

AP2004 (Total), AP3060 
(Filtered) 

Hexachlorocyclopentadiene UJ 

2-Butanone, Chloroethane, 
Acetone, Chloromethane, 4- 

Methyl-2-pentanone 

Magnesium 

Bromoform, 1,2-Dibromo-3- 

UJIR 

J 
P 



3.1.2 Method/Calibration Blanks 
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and 

water) basis. Method blanks are carried step-wise through the same analytical procedure as their 

associated field samples including the addition of solvents, surrogate and standard spikes, and 

reagents as required in the analysis process. The purpose of a method blank is to identify any 

contaminants that may be introduced to the sample as a result of the analytical process. The data 

validator evaluated all blank data associated with each sample. 

The following analytes were qualified because of detections in the method or calibration blanks: 

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

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

recovery efficiencies of the sample preparation and analytical procedures. 

The following samples were qualified due to surrogate recoveries outside of QC limits: 

Blank 
Contaminant 

Method 
Method 

Analytes 

Pb (Total) 
Zn (Total) 

SDG 
Number 

F69338 

/ 0901026 1 AP0125 1 DCB 1 UJ 1 

Validation 
Qualifier 

B 
B 

Samples Affected 

AP3070, AP3071, AP3072 
AP3070, AP3072, AP3073 

Validation 
Qualifier 

UJIR 

K l 1 0  PBOW pH2 XP? SCR Dlatt \PI APJ DQE-AP? docx 7 16 2010 2 1 6  Ph1 7 

Surrogate 

I -Chloro-3-nitrobenzene 

SDG Number 

0901 026 

0901 027 

F69338 

Samples Affected 

AP0103, AP0114, AP0117, 
AP0125 

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 assessinent can be quantified as the 

RPD of the original and duplicate spike. 

APOI I I 

AP3073 

I -Chloro-3-nitrobenzene 

I -Chloro-3-nitrobenzene 

UJ 

UJ 



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

MSIMSD pairs were assigned to samples. Additional sample volume was provided to the 

laboratory for the MSIMSD 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 MSIMSD 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 MSIMSD recoveries are outside of established QC criteria: 

SDG Validation Samples Affected Analytes(s) 
Number Qualifier 

AP3064 Cis-1,3-Dichloropropene, trans-1,3- UJ 
~ i c h l o r o ~ r o ~ e n e  

AP3064 
Se (Total and Filtered), 

Mg (Filtered) 
BIJ 

AP3061, AP3063, AP3064, Cyanide JIUJ 
AP3065 
AP3064 Alkalinity J 
AP3079 trans-1,3-Dichloropropene, Methyl bromide, JIUJ 

Methyl chloride, Vinyl chloride 

F69607 AP3079, AP3080, AP3081 Se (Total and Filtered) J 

AP3079 Tetrvl R 

AP3079, AP3080, AP3081 Alkalinity, Cyanide JIUJ 

APl  000 Hexachlorocyclopentadiene* UJ 
APOI 00, AP0101, APOI 02, 
AP0117, AP0118, AP0120, (Total) Al, Cu, Fe, Mg JIUJ 

APOl21, AP0123 
AP0103, AP0104, AP0105, 
AP0107, AP0114, AP0115, 
AP0116, AP0119, AP0124, (Total) Al, Ba, Co*, Cu, Mg JIUJ 
AP0125, AP0126, AP0127, 

0901 026 AP0128 
4-Amino-2,6-dinitrotoluene, 2-Amino-4,6- 

APl  000 dinitrotoluene, 1,3-Dinitrobenzene, UJ 

dinitrotoluene, 1,3-Dinitrobenzene, 
AP0117 2,4-Dinitrotoluene, Nitrobenzene, UJ 

2- Nitrobenzene, 3- Nitrobenzene, 
4- Nitrobenzene, 1,3,5-Trinitrobenzene 
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SDG 1 Samples Affected 1 hI..-I--- Analytes(s) 1 ":,'!dl" I 
UYU I U L O  
, I , , \  1 AP0127 I Dinitrotoluene, I UJ I (con1 a)  

,,,,,,, uau I U L I  1 APOlll,AP0112,AP0113 Ni, Se, Ag* 
15,  AP3018, AP3019, 

AP3022 
Chloride, Nitrate-Nitrite 

LCS results are used to evaluate lab method performance in the same manner as the MSIMSD 

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. 

AP0108, AP0109, APOI 10, 
U, "U 

JIUJ 

F69338 

A9E270266 

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 duplicate analysis was performed for the project samples, and all QC criteria were 

met with the following exception(s): 

1,3,5-Trinitrobenzene, 2,4,6-Trinitrotoluene 
(Total) As, Ba*, Co*, Mg, 

*Analytes were qualified for %RPD outside QC limits for the MSIMSD analysis. 

AP3070, AP3071, AP3073 

AP1005 

I I - - -  I . . . .  I Validation I 

111 I I 

SDG Number w 

Nitrate-Nitrite, Sulfate 

Sb* 

Samples Affected I 

JlUJ 

UJ 

1 F65479 1 AP2005 1 (Total) Al, Co, V I J 1 

F65476 

1 

API 004, API 006 

API 002 

F65480 

F69338 

F69607 
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(Total) Hg 
(Total) Sb, Zn, As, Ba, Ca, 

Fe, Mg, Mn, K, Ag, Na 

AP3064 
AP3057, AP3058, AP3059, AP3061, 

AP3063, AP3064, AP3065 
AP3070, AP3071, AP3072 

AP3071, AP3072 

AP3079, AP3080, AP3081 

J 

J 

AP3079, AP3080, AP3081 

Se (Total and Filtered) 

I D S  

(Total) Lead 

(Total) Selenium 

TDS, TSS 

B/J 

J 

B 

J 

Se (Total and Filtered), 
V (Total) 

JIUJ 

JIUJ 



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

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

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

All detections were in agreement with the exception of the following: 

/ 0901026 1 AP0103 1 Aroclor 101 6 1 J I 
/ 0901027 1 AP0108 1 Aroclor 1260 1 J I 

Validation 
Qualifier SDG Number 

3.1.7 Interference Check Sample 
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 2 20% of the true value for 

the analytes included in the solution. 

All Interference Check Sample (ICS) percent recoveries were acceptable with the following 

exception(s) : 

Samples Affected 

/ SDG I SamplesAffected I Compound(s) 

Analyte(s) 

Validation 

/ F69607 / AP3079, AP3080, AP3081 1 Ca (Filtered) j J I  

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, with the 

following exception(s): 
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SDG 1 Samples Affected 
Validation 
Qualifier 

0901 026 

0901 027 

F65476 

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 PQLIMQL 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. 

F65479 

F69607 

A9A17011 
A 

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 seater  than zero. 

J 

J 

J 

J 

APOI 00 

AP0103, AP0104, AP0105, 
AP0107, AP0114, AP0115, 
AP0116, AP0119, AP0124, 
AP0125, AP0126, AP0127, 

AP0128 
Total: AP0108, AP0109, APOI 10. 

APOI 11, AP0112, AP0113 

API 002 

AP2005 

AP3079, AP3080, AP3081 

AP0106, AP0122, AP0129 

MQUPQL. 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. 

I 

(Total) Al, Fe, Mg, Ba, Ca, Mn, Ni, K 

(Total) Be, Fe 

Ba, Mg, Ni, Be, Ca, Cr, Pb, Zn 

(Total) Ca, Fe, Mg, Mn, Cr, 
Co, Pb, Ni, V, Zn 

Kh'lOPBOM' PHZ 4P2 SCR Dratt 'IPJ \PI DQE-AP? d o ~ v  7 16 2010 2 46 PI\I 1 1 

(Total) Al 

Ca (Total and Filtered), 
Na (Total), 

Mg, K (Filtered) 

(Total) Ca, K 

J 

J 

J 



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 112 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 PQLIMQL is the lower limit at which a 

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

multiple of three to five times the MDL. 

Most samples were handled and analyzed as expected without significant changes to the 

anticipated project MQLs. Thirteen samples had elevated MQLs due to dilutions. 

3.3 Holding Times/Presewafion 
All laboratory results submitted for this investigation have been reviewed with respect to 

laboratory adherence to extraction and analysis holding times. Maximum sample extraction and 

analysis hold times were those specified in USACE document EM200-1-3. 

All results were acceptable with the following exception(s): 

1 SDG Number / Samples Affected Analysis Validation 
Qualifier 

I I I 

F65480 

F65480 

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. 

AP3057 

UJ A9K190539 1 AP3082(FS) 
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J 

JlUJ 
AP3057, AP3058, AP3059, AP3061, 

AP3063, AP3064, AP3065 

Nitrate 

Semivolatiles 

Turbidity 

UJ 



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 andlor analyzed at the frequency established in the 

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

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

Pe~cenf  Recov e,:, = (v) * I00 

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: 

Re lative Percent Difference = 

Where: 

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

reviewing field documentation and by performing field audits. 

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

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

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

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

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

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

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

is calculated as follows: 

Where: 

D, = the number of data points for which valid results are reported 

D, = the number of valid samplesldata points that are collected and reach the laboratory 

for analysis. 

During this task, 46 regular project samples were collected resulting in approximately 5,945 

targeted analytical records. 85 results were rejected. Using the above calculation, 98% 

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 fiom 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. 
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Tables I through 5 summarize the analytical program and the results for the data validation effort 

for all samples collected by Shaw at PBOW. 
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Table 1 

Sample Cross-reference 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 1 of 2 )  
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Table 1 

Sample Cross-reference 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 2 of 2 )  
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Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 1 of 11) 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 
Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

Filtered Units -- 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mg/kg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mg/kg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

ASH PIT 2-SB02 ASH PIT 2-SB02 ASH PIT 2-SB02 
AP0104 AP0105 AP0106 

16-Jan-09 16-Jan-09 16-Jan-09 
REG FD FS 
DS DS DS 

Result Qual ValQual --- --- Result Qua1 ValQual --- Result Qual ValQual 
12700 J 8930 J 6930 

Relative 
Percent 

Difference 
REG and FD 

Relative 
Percent 

Difference 
REG and FS 



Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 

Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Filtered Units -- 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N m g h  
N mglkg 
N mglkg 
N mglkg 
N mg/kg 
N mglkg 
N m g k  
N mg/kg 
N mg/kg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

(Page 2 of 11) 

ASH PIT 2-SB07 ASH PIT 2-SB07 ASH PIT 2-SB07 Relative Relative 
AP0120 AP0121 AP0122 Percent Percent 

16-Jan-09 16-Jan-09 16-Jan-09 Difference Difference 
REG FD FS REG and FD REG and FS 
SS ss SS 

Result Qual ValQual --- 
71 00 J 

0.336 J J 
6.09 
44.5 
6.01 

2100 
10.6 
8.14 

18 J 
17600 J 

12.5 
2100 J 

198 
0.0203 J J 

19.1 
450 

28.4 B 
15.4 
63.2 

Result Qual ValQual --- --- Result Qual ValQual 
8180 J 

0 291 J J U 
6 04 
56 7 
6 41 U 

2270 J 
11 8 10 4 
8 99 7 7 
16 5 J 14 6 

19100 J 16600 
12 8 9 3 

2350 J 1880 
226 169 

0 0 1 9 3 J  J ND U U 
20 2 17 9 
470 J 

28 B U 
17 4 14 1 
27 8 51 4 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 

Parameter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Filtered 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ASH PIT 2-SB08 ASH PIT 2-SB08 ASH PIT 2-SB08 Relative 
AP0127 AP0128 AP0129 Percent 

16-Jan-09 16-Jan-09 16-Jan-09 Difference 
REG FD FS REG and FD 
DS DS DS 

Result Qual ValQual --- 
J 

u U 

8 1 J 
8.51 J 

44800 
22.4 
15.6 J 
31 . I  J 

26600 J 
11.6 

12200 J 
473 
39.7 
1980 

145 
25.4 
76.6 

Result Qual ValQual --- --- Result Qual ValQual 
14900 J 
0.248 J J U U 
6.61 
83.7 J 
8.1 1 J U U 

45500 E J 
21.9 18.5 
14.6 J 12.4 
30.1 J 23.9 

28500 J 23900 
14.1 10.7 

11500 J 10100 
432 363 

38 32.8 
1990 J 

134 U 
24.7 
73.4 61.3 

Relative 
Percent 

Difference 
REG and FS 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 

Parameter 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Filtered Units -- 
N mglkg 
N mglkg 
N mg/kg 
N m g h  
N mglkg 
N mg/kg 
N mdkg 
N mg/kg 
N m!3/kg 
N mg/kg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 
N mglkg 

(Page 4 of 11) 

ASH PIT 2-SD04 ASH PIT 2-SD04 ASH PIT 2-SD04 Relative 
API 003 AP1004 API 005 Percent 

25-May-09 25-May-09 25-May-09 Difference 
REG FD FS REG and FD 

0 - -5F t  0 - -5F t  0 - - 5 F t  

Result Qual ValQual --- 
8000 

9.3 
59.8 
0.59 

0.6 
28700 

12.8 
14.1 
23.7 

19400 
15.2 J 

6110 
668 

0.015 B J 
27.6 
1850 
0.83 B J 
1 7 0 0  J 
14.9 
59.7 

Result Qual ValQual --- --- Result Qua1 ValQual 
6840 6780 

7.8 8.8 
50 53 

0.53 U 
0.53 U 

25200 
10.5 11.6 
9.8 9.9 

20.4 22.8 
17700 20700 

9.1 J 11 
6040 81 70 

547 
0.019 B J U 
22.6 
1470 
0.48 B J U 
1 5 7 B  J U 

12.5 13.3 
54.9 62.5 

Relative 
Percent 

Difference 
REG and FS 



Table 2 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

Parameter 
Aluminum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Bis(2-ethylhexy1)phthalate 

Filtered Units -- 
N uglL 
N uglL 
N ug/L 
N ug/L 
N ug/L 
N ug/L 
N ug/L 
N uglL 
N ugIL 
N uglL 
N uglL 
N ug/L 

AP2-SW03 
AP2002 

24-May-09 
0 - 0 F t  

REG 

(Page 5 of 11) 

AP2-SW03 AP2-SW03 Relative Relative 
AP2003 AP2004 Percent Percent 

24-May-09 24-May-09 Difference Difference 
0 - 0 F t  0 - 0 F t  REG and FD REG and FS 

FD FS 

Result Qual ValQual --- --- Result Qual ValQual --- Result Qual ValQual 
357 377 

44.7 B J 45.3 B J U U 
76400 77400 

45 1 
2.9 B J U U U U 

20500 J 
52.6 52.9 

3150B J 3190B J U U 
32100 32800 

B J 1 .6B  J U U 
U U 8.1 B J U U 
U U 2 J  J U U 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 6 of 11) 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
FK.DEPTH 

AP2-BEDGW-002 AP2-BEDGW-002 AP2-BEDGW-002 Relative Relative 
AP3079 AP3081 AP3082 Percent Percent 

1 7-Nov-09 1 7-Nov-09 1 7-Nov-09 Difference Difference 
0 - 0 F t  0 - 0 F t  0 - 0 F t  REG and FD REG and FS 
REG FD FS 

Filtered Units -- 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug/L 
N uglL 
N uglL 
N ug/L 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N uglL 
N ug/L 
N uglL 
N uglL 
N uglL 
N uglL 
N ug/L 
N uglL 
N uglL 
Y ug1L 
Y uglL 
Y uglL 
Y ug/L 
Y ugIL 
Y ug1L 
Y ug1L 

Result Qual ValQual --- --- Result Qual ValQual Result Qual ValQual 
50.6 J 34.4 J U 

9.4 J 6.2 J 4.1 

Parameter 
Acetone 
Benzene 
Butanone, 2- 
Carbon disulfide 
Chloroform 
Chloromethane 
Cyclohexane 
Ethylbenzene 
lsopropylbenzene 
Methylcyclohexane 
Toluene 
Xylenes, total 
Methylnaphthalene, 2- 
Naphthalene 
Aluminum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Vanadium 
Aluminum 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

Selenium 
Sodium 
Vanadium 
Alkalinity 
Chloride 
Cyanide, total 

Hardness 
HARDNESS (as CaC03) 

Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Turbidity 

Y ugiL 
Y ug/L 
Y ugiL 
N P P ~  
N PPm 
N PPm 

N PPm 
N PPm 

N PPm 
N PPm 
N PPm 
N NTU 

(Page 7 of I I )  



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 

Parameter 
Aluminum 
Barium 
Cadmium 
Calcium 
Cobalt 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 
Aluminum 
Barium 
Calcium 
Cobalt 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 
Alkalinity 
Chloride 
Hardness 
HARDNESS (as CaC03) 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 

Filtered Units -- 
N uglL 
N uglL 
N ug1L 
N uglL 
N uglL 
N ug1L 
N ug/L 
N ug1L 
N ug/L 
N uglL 
N ug1L 
Y ug/L 
Y uglL 
Y uglL 
Y ugiL 
Y uglL 
Y ug/L 
Y uglL 
Y uglL 
Y ug1L 
Y ug/L 
N PPm 
N PPm 
N PPm 
N PPm 
N PPm 
N PPm 
N PPm 
N PPm 

(Page 8 of 11) 

AP2-MW02 AP2-MW02 AP2-MW02 Relative Relative 
AP3058 AP3059 AP3060 Percent Percent 

25-May-09 25-May-09 26-May-09 Difference Difference 
0 - 0 F t  0 - 0 F t  0 - 0 F t  REG and FD REG and FS 
REG FD FS 

ValQual 
J 
J 
J 

J 

J 
J 

J 
J 

J 

J 
J 

J 
U 

ValQual 
J 
J 
J 

J 

ValQual 
U 
u 
u 

U 

u 

u 
U 

U 
J 

U 

U 



Table 2 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 9 of 11) 

Parameter 
Tetryl 
Acetone 
Benzene 
Butanone, 2- 
Carbon disulfide 
Cyclohexane 

Dibromo-3-chioropropane, 1,2- 
Ethylbenzene 

lsopropylbenzene 
Toluene 
Xylenes, total 
3-Methylphenol and 4-Methylphenol 
Methylnaphthalene, 2- 
Naphthalene 
Aluminum 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Vanadium 
Aluminum 
Barium 
Calcium 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 

Filtered 
N 
N 
N 
N 
N 

N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

Units 
uglL 
uglL 
uglL 
ugiL 
ugiL 
uglL 

ug/ i  
ugiL 

uglL 
ug1L 
uglL 

uglL 
ug1L 
uglL 
uglL 
uglL 
uglL 
uglL 
uglL 
ug/L 
ugiL 
ugiL 
ugiL 
ugiL 
ug1L 
ug1L 
uglL 
ugiL 
ug1L 
ug1L 
ug/L 
uglL 

AP2-BEDGW-003 AP2-BEDGW-003 AP2-BEDGW-003 Relative Relative 
AP3064 AP3065 AP3066 Percent Percent 

23-May-09 23-May-09 23-May-09 Difference Difference 
0 - 0 F t  0 - 0 F t  0 - 0 F t  REG and FD REG and FS 
REG FD FS 

Result 

94 1 

17 7 

41 3 
193 

103000 
5 9 

13300 
6 7 

56600 
1 

ND 
171 

257000 
98700 

5 6 
13000 

8 1 
55700 

ValQual Result 
UJ 
R 

91.3 
J 
u 

ValQual Result 
U 0.41 
R ND 

100 
J 50 
U 5.2 

74 

10 
21 

5.8 
54 

260 
U 

ValQual 

U J 

R 

R 

U 
U 
U 
U 

U 

u 

u 

u 
U 
u 

U 

U 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page 10 of 11) 

Vanadium 
Alkalinity 
Chloride 
Cyanide, total 

Hardness ('HARDNESS (as CaC03) 
Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

. . 
N PPm U U 
N NTU J UJ 



Table 2 

Summary of Original, Field Duplicate, and Field Split Hits with Realtive Percent Difference Calculations 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

(Page I I of I I) 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
FK-DEPTH 
SAMPLE-PURPOSE 

Parameter 
Dimethylphenol, 2,4- 
Aluminum 
Barium 
Cadmium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Barium 
Cadmium 
Calcium 
Magnesium 
Manganese 
Potassium 
Sodium 
Alkalinity 
Chloride 

Cyanide, total 
Hardness 

Nitrate-Nitrite 
Sulfate 
Total dissolved solids 
Total suspended solids 
Turbidity 

Filtered Units -- 
N ug/L 
N ug/L 
N ug/L 
N ug1L 
N uglL 
N ugIL 
N ug/L 
N uglL 
N ugIL 
N ug/L 
N ug/L 
N ug1L 
Y ugIL 
Y ugIL 
Y ugIL 
Y ug/L 
Y ug/L 
Y ug/L 
Y ugIL 
N PPm 
N PPm 

N PPm 
N PPm 

N PPm 
N PPm 
N PPm 
N PPm 
N NTU 

ASH PIT 2-PZ07 ASH PIT 2-PZ07 ASH PIT 2-PZ07 Relative 
AP3022 AP3015 AP3016 Percent 
2-Feb-09 2-Feb-09 2-Feb-09 Difference 
0 - 0 F t  0 - 0 F t  0 - 0 F t  REG and FD 
REG FD FS 

Result 

31.9 
3.91 

31 900 

548 
6990 
28.2 

3.9 
103000 
31400 

19 
460 

7000 
169 

3.04 

407 

0.028 
80.6 
450 

4 
4.52 

ValQual 
U 
J 

J 

U 
J 

u 
J 

J 

J 

J 

J 

ValQual Result 
J 
J 

J 

ValQual 
u 
U 
U 
U 

U 

u 
u 

u 
u 

u 

u 

Relative 
Percent 

Difference 
REG and FS 
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Summary of Data Validation Reason Codes 
Former Plum Brook Ordnance Works 

Reason Code 
01 
01A 
02 
02A 
02B 
03 
03A 
03B 
03C 
03D 
03E 
04 
04A 
04B 
04C 
05 
05A 
05B 
06 
06A 
06B 
06C 
06D 
06E 
07 
07A 
07B 
08 
08A 
08B 
09 
10 
10A 
10B 
11 
11A 
11B 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
999 

Sandusky, Ohio 

Description 
Sample received outside of 4+1-2 degrees Celsius 
Improper sample preservation 
Holding Time Exceeded 
Extraction 
Analysis 
Instrument Performance - Outside Criteria 
BFB 
DFTPP 
DDT andlor Endrin % breakdown exceeds criteria 
retention time windows 
Resolution 
Initial Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %RSD>30 
Correlation Coefficient<0.995 
Continuing Calibration results outside specified criteria 
Compound meanl%?~<0.05 
Compound %D>25 
Result qualified as a result of the 5x11 Ox blank correction 
Method or Preparation Blank 
ICB or CCB 
ER 
TB 
FB 
Surrogate Recoveries outside control limits 
Sample 
Associated method blank or LCS 
MSIMSDIDuplicate results outside criteria 
MS and/or MSD recovery not within control limits (accuracy) 
%RPD outside acceptance criteria (precision) 
Post Digestion Spike outside criteria (GFAA) 
Internal Standards outside specified control limits 
Recovery 
Retention Time 
Laboratory Control Sample recoveries outside specified control limits 
Recovery 
%RPD (if run in duplicate) 
Interference Check Standard 
Serial Dilution 
Tentatively Identified Compounds 
Quantitation 
Multiple results available; alternate analysis preferred 
Field duplicate RPD criteria exceeded 
Percent difference between original and second column > 25% 
Professional judgement was used to qualify the data 
Pesticide clean-up checks 
Target compound identification 
Radiological calibration 
Radiological quantitation 
Reported result andlor lab qualifier revised to reflect validation findings 
See hard copy for details. 



Table 3 

Summary of Data Validation Reason Codes 
Former Plum Brook Ordnance Works 

Sandusky, Ohio 

Reason Code 
01 
01A 
02 
02A 

Description 
Sample received outside of 4+/-2 degrees Celsius 
Improper sample preservation 
Holding Time Exceeded 
Extraction 

02B 
03 
03A 
03B 
03C 
03D 
03E 
04 
04A 
04B 
04C 
05 
05A 
05B 
06 
06A 
06B 
06C 
06D 
06E 
07 
07A 
078 
08 
08A 
08B 
09 
10 
10A 
10B 
11 
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Analysis 
Instrument Performance - Outside Criteria 
BFB 
DFTPP 
DDT andlor Endrin % breakdown exceeds criteria 
retention time windows 
Resolution 
Initial Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %RSD>30 
Correlation Coefficient<0.995 
Continuing Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %D>25 
Result qualified as a result of the 5x110~ blank correction 
Method or Preparation Blank 
ICB or CCB 
E R 
TB 
FB 
Surrogate Recoveries outside control limits 
Sample 
Associated method blank or LCS 
MS/MSD/Duplicate results outside criteria 
MS and/or MSD recovery not within control limits (accuracy) 
%RPD outside acceptance criteria (precision) 
Post Digestion Spike outside criteria (GFAA) 
Internal Standards outside specified control limits 
Recovery 
Retention Time 
Laboratory Control Sample recoveries outside specified control limits 

11A 
11B 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
999 

Recovery 
%RPD (if run in duplicate) 
Interference Check Standard 
Serial Dilution 
Tentatively Identified Compounds 
Quantitation 
Multiple results available; alternate analysis preferred 
Field duplicate RPD criteria exceeded 
Percent difference between original and second column > 25% 
Professional judgement was used to qualify the data 
Pesticide clean-up checks 
Target compound identification 
Radiological calibration 
Radiological quantitation 
Reported result and/or lab qualifier revised to reflect validation findings 
See hard copy for details. 
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Qualifier 

Laboratory 

B (metals) 
B (organics) 
J (metals) 

J (organics) 
U 
E 
N 
P 

* 

Q1 
ME 
ME* 

Validation 

B 
J 
U 
UJ 
R 

Definition 

The analyte was detected; the concentration is below the reporting limit. 
Indicates analyte is found in associated method blank. 
The compound was detected in the blank. 
The compound was positively identified; the reported value is below the reporting limit. 
Not detected. The compound was analyzed for, but not detected above the associated reporting limit. 
Indicates that the result is above the maximum calibration range. 
Indicates presumptive evidence of a compound. 
RPD z 40% between the primary and confirmation column results for dual column chromatographic method (e.g. 
GC and HPLC methods). 
Exceeds QC limit. 
The %D or %Drift for the associated CCV is outside the method QC limit. 
Marginal Exceedence of the 3-sigma QC limits. 
Exceedence of the Csigma QC limits. 

The compoundlanalyte was detected in a lab or field blank. 
The compoundlanalyte was positively identified; the reported value is an estimated concentration. 
Not detected. The compoundlanalyte was analyzed for, but not detected above the associated reporting limit. 
The analyte is not detected; the result is an estimated value. 
Analyte is rejected. 
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APPENDIX L 

COMMENTS AND RESPONSES 



RESPONSE TO COMMENTS 
OHIO ENVIRONMENTAL PROTECTION AGENCY 

POWERHOUSE 2 ASH PITS SITE CHARACTERIZATION REPORT 
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO 

(Report dated March 201 0) 

Reference: Comments from Paul Jayko, OEPA, email dated 06 May 201 0. 

Comment 1: We have finished looking at Shaw's Powerhouse 2 Ash Pit Site Characterization 
Report, received March 30,201 0, and have no substantive comments on the 
document . 

Response 1: Accepted. 
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