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Executive Sammary

This report presents the results of the focused feasibility study (FFS) performed for contaminated
soils at TNT Area B (TNTB) located at the former Plum Brook Ordnance Works (PBOW) in
Sandusky, Ohio. The U.S. Army Corps of Engineers (USACE) contracted IT Corporation (IT)
1o conduct this FFS under Delivery Order 034 of Contract Number DACA62-94-D-0030. The
purpose of this FI'S was to select, evaluate, compare, and recommend remedial altematives that

uddress the soil contamination at TNTB,

[NTB comprises an area of approximately 55 acres at the south-central portion of PBOW
immediately nor:h of West Sheid Road. All the buildings that were present during the TNT

manufacturing period were demolished and the site regraded.

Field work for the remedial investigation (RI) was conducted in 1998 (IT, 2000). As part of the
R1, nitroaromatic field screening analysis involved collection of 391 soil samples. To
supplement the on-site screening analysis, 40 confirmation soil samples were collected for
standard laberatory analysis. A human health nsk assessment was conducted for TNTB. Twelve
chemicals of concern (COC) were identified in surface and subsurface soil as shown on the table
on the following page. Five of those COC are nitroaromatics (2-amino-4,6-DNT, 4-amino-2,6-
dinitrotoluene (DNT), 2,4-DNT. 2,6-DNT, 2,4,6-TNT), and are clearly site-related. Their
presence is consistent with the production and purification of explusives such as 2,4,6-TNT. The
greatest cancer risk and noncancer hazard is associated with 2,4,6-TNT. The remaining seven
COCs are polychiorinated biphenyls (PCBs) and polynuclear aromatic hydrocarbons (PAFH).
Risk-based remedial criteria were developed for all the COCs. No unacceptable risk was
associated with exposure to surface water and sediment on site. In addition, a screening level
ecological risk assessment was performed for TNTB. However, based on uncertainties of
toxicity, imited aquatic habitat at the site, and the fact that no rare, threatened, and endangered
species have been confirmed at the site, remedial action objectives (RAQ) based on ecological
risk were not recommended in the RI (IT, 2000).

Based on the results of the human health risk assessment, the following RAO was selected for
soll. No RAOs were developed for groundwaicr because groundwater will be evajuated on a

sitewide basis at a later date:

¢ Remedial actions wi]l be taken to prevent human exposure via any exposure route
(ingestion, inhalation, or dermal contact) to site soil containing any of the 12 COC at
concentrations that cxceed preliminary remediation goals. Preliminary remediation
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goals are chemical- and receptor-specific risk-based remedial criteria that capture all
the exposure assumptons and toxicological data used in the risk assessment.

Preliminary Remediation Goal

Chemical of Concern (mg/kg)
Nitroaromatics
2-amino-4,6-DNT 0.40
4-amino-2,6-DNT 0.40
2,4-DNT 7.50
2,6-DNT 2.75
2-Nitrotoluene 74
2,4,6-TNT 3.36
Polychlorinated Biphenyls
Aroclor 1254 0.16
Aroclor 1260 2.87
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.43
Benzo(a)pyrene 0.54
Benzo(b)fluoranthene 5.43
Dibenz(a,h)anthracene 0.65
Indeno(1,2,3-cd)pyrene 5.43

In order to achieve the RAOs for soil, the following options and technologies were screened

based on effectiveness, implementability, and cost:

¢ Capping

s Excavation

s Off-site disposal

o Ex-situ chemical stabilization
¢ In-situ chemical oxidation

e Windrow composting.

Based on the results of the technology screening, the following four alternatives were developed
for detailed analysis:

» Alternative | — No Action.

» Alternative 2 — In-Situ Chemical Oxidation, Excavation, and Off-Site Disposal.
In-situ chemical oxidation of all contaminated soil (3,300 cubic yards) using a 3
percent permanganate solution and excavation/disposal of soil contaminated with
PCBs in a hazardous waste landfill (400 cubic yards).

e Alternative 3 — Excavation, Ex-Situ Stabilization, and Off-Site Disposal
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Excavation of all contaminated soil (3,300 cubic yards), ex-situ stabilization of the
soil classified as hazardous waste (960 cubic yards) followed by disposal of stabilized
soil and nonhazardous soil in 2 nonhazardous waste landfill.

o Aliernative 4 — Excavation, On-Site Composting, and Off-Site Disposal
Excavation of all contarninated soil (3,300 cubic yards), windrow composting of soil
classified as hazardous wasie due to 2,4-DNT content (560 cubic yards), disposal of
soil classified as hazardous waste due 10 lead content (400 cubic yards) at 2 hazardous
waste landfill, and disposal of composted and nonhazardous soil (2,900 cubic yards)
at a nonhazardous waste landfil].

All of the alternatives, with the exception of Alternative 1, would permanently treat/remove
contamipated soi], thereby reducing human health risks to within levels considered acceptable by
the EPA, and significantly reducing the ecological hazard quotients. All of the alternatives
involving excavation and/or trealment of contaminated soil (Alternatives 2 tuough 4) may
provide a corollary bunefit to long-term groundwater and surface water quality by removing or
mitigating the most significant source areas that contribute to contarnination in these media.
Alternative | does not employ removal, containment. or treatment response actions that would
mitigate the impact of source areas on receptors or other environmental media. Therefore,
aliernative 1, No Action, will not be considercd the recommended alternative.

Alternative 2, in-situ chemical oxidation, is the only alternative that evaluates an in-situ
treatment technology. In-situ treatment is preferred over ex-situ treatment because it avoids the
possibility of generating large quantities of hazardous waste, and 1t eliminates, in most cases, the
need for off-site disposal. Prior to recommending Alternative 2 over the other altematives, a soil
matrix demand test for the contaminated soil at TNTB needs to be conducted. The soil matrix
demand determines the amount of potassium permanganate that would be consumed by the soil
organic matter, and therefore has large implications on the overall capital cost of the altemative,
In addition, a trcatability study needs to be conducted to determine the ability of the cherical
oxidant in achieving preliminary remediation goals, and to determinpe the exact ratio of chemical
oxidant to COCs in soil. A main drawback to Alternative 2 is that chemical oxidation would not
treat the recalcitrant PCBs detected in the soil at various locations. Therefore, soil portions
contaminated with PCBs above the preliminary remediation goals will have to be excavated and
disposed off-site (approximately 400 cubic yurds). However, the soil might be classified as a
hazardous waste due to the presence of 2,4-DNT and lead (both on the toxicity characteristic
leaching procedure (TCLPY) list) at high concentrations in soil. Treatment with potassium
permanganate would not transform or decrease the toxicity of lead in the soil. Therefore, off-site
disposal at a hazzrdous waste treatment and disposal facility might be required. This does not

mean that Alternative 2 should not be recommended as the preferred alternative for achieving the
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RAOs at TNTB. Alternatives 3 and 4 require the excavation of far more soil (3,300 cubic yards)

compared to Alternative 2.

Alternatives 3 and 4 both require the excavation of the 3,300 cubic yards of contaminated soil at
TNTB. This is followed by on-site ex-situ treatment of the excavated soil prior to off-site
disposal. Under Alternative 3 the portion of the excavated soil classified as a hazardous waste is
treated using stabilization. Based on 2,4-DNT concentrations across the site, it is estimnated that
560 cubic yards would be classified as hazardous waste afier subjecting soil samples from all the
excavated soil to the TCLP test. The advantage of stabilization over other technologies is its
ability to stabilize all the COCs in soil. Stabilization would immobilize nitroaromatics, PAHs,
PCBs, and tead. No other treatment technology is required following stabilization, and the
stabilized soil would most likely pass the TCLP test. Therefore, the stabilized soil can be
disposed at a nonhazardous waste landfill. The main drawback to stabilization when compared
10 other technologies is that it does not destroy, transform, or remove the contaminants from the
soil. It only alters their mobility and bioavailability. Therefore, it is not recommended to use the
stabilized soil as fill (or backfil]) matenial on site. In companson to stabilization, composting
would transform the nitroaromatics and PAHs (and to a lesser extent the PCBs) in solil fo less
toxic compounds. Composting will not reduce the toxicity of lead; hence the composted soil
might fail the TCLP test thereby requiring further treatment or disposal at a hazardous waste
landfili. Based on this comparison, Alternative 3 is recommended over Alternative 4.

A cost analysis comparison of all four alternatives is presented below. None of the altematives

require any Jong-term operation and maintenance (O&M) or monitoring.

Alternative 1 Alternative 2 Alternative 3 Alternative 4
$0 $814,000 $358,000 $828.000

In conclusion, Altemative 3 is the recommended altemative for achieving the RAOs for
contaminated soil at TNTB. Alternative 3 is the most cost effective, it stabilizes all the COC
(including lead) in soil, 1t treats all the hazardous waste generated as part of the excavation, it
permanently reduces the health sk at the site, it 1s achievable in a short time period, and it is
administratively and technically impiementable.
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1.0 Introcuction

This report presents the results of the TNT Area B (TNTB) Focused Feasibility Study (FFS).
The U.S. Army Corps of Engineers (USACE) is conducting studies under the Defense
Environmental Restoration Program to determine the environmental impact of suspected
hazardous waste sites at previously owned U.S. Department of Defense (DOD) properties. Plum
Brook Ordnance Works (PBOW) is an Army Defense Environmental Restoration Program
project currently managed and technically overseen by the Huntington, West Virginia and
Nashville, Tennessee USACE District Offices, respectively. Work contracted to [T Corporation
(IT) at PBOW includes this FFS, which is being conducted under Delivery Order No. 034 of
Contract No. DACA62-94-D-0030.

The FES was completed in a manner consistent with U1.S. Environmental Protection Agency
(EPA) remedial investigation (RI)/feasibility study (FS) study guidance, the Comprehensive
Environmental Response, Compensation, and Liabihty Act (CERCLA) Guidance for Conducting
Remedial Investigations cnd Feasibility Studies Under CERCLA (EPA, 1988) and subsequent
guidance materials, including Guidance on Implementation of the Superfund Accelerated
Cleanup Model (SACM) under CERCLA and the NCP (EPA, 1992).

1.1 Purpose
The purpose of tnis FFS is to provide an evaluation of remediation alternatives to address

contaminated soil at TNTB within the former PBOW. Groundwater at the TNTB will be
addressed under future sitewide studies and is not addressed as part of this FFS.

1.2 Background Information
The following sections provide a summary of the sitc conditions, previous studies, and the nature

and extent of contamination.

1.2.1 Summary of Site Conditions

The 9,009-acre PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-
trinitrotoluene (TNT), 2,4-dinitrotoluene (2,4-DNT), and pentolite (International Consultants
Incorporated [ICI}, 1995). The site of the former PBOW is located approximately 4 miles south
of Sandusky, Ohio and 59 miles west of Cleveland (Figure 1-1). Although primarily in Perkins
and Oxford Townships, the eastern edge of the site extends into Huron and Milan Townships.
PBOW is bounded on the north by Bogart Road, on the south by Mason Road, on the west by
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County Road 43, and on the east by U.S. Highway 250. The area surrounding PBOW is mostly
agricultural and residential (IT, 1999).

The former PBOW site is currently owned by the National Aeronautics and Space
Administration (NASA) and is operated as the Plum Brook Station (PBS) of the John Glenn
Research Center at Lewis Field. Most of the aerospace testing facilities built in the 1960s at the
site are in standby or inactive status. On April 18, 1978, NASA declared approximately 2,152
acres of PBOW as excess. The Perkins Township Board of Education acquired 46 acres of the
excess acreage and uscs this area as a bus transportation center. General Services Administration
(GSA)Y retains the remaining acreage and currently has a use agreement with the Ohio National
Guard for 604 acres of the land. NASA presently controls approximately 6,400 acres and is
ustng the site to conduct space research as a satellite operation of the John Glenn Research
Center at Lewis Field in Cleveland, Ohio. The details of these land transactions are listed in the
site management plan (ICI, 1995) and can be found at the NASA PBS.

TNTB comprises an area of approximately 55 acres at the south-central portion of PBOW
immediately north of West Sheid Road as shown on Figure 1-2. All the buildings that were
present during the TNT manufacturing period were demolished and the site regraded. Figure 1-3
presents a site map showing the location of all the former buildings. Significant aboveground
evidence of former PBOW facilities exists at TNTB in the form of roads, hydrants, and ditches.
In addition, aboveground water valves indicate the presence of underground utilittes. Two
NASA facilitics are present at the site and are currently active, the Hypersonic Tunnel Facility
(HTF) and Nitrogen Dewar Tanks (Figure 1-3). The HTF is located in the northwest portion of
TNTB and consists of a single building, above and below-ground piping and utilities, and paved
parking areas. The Nitrogen Dewar Tanks are located in the center of TNTB with aboveground
piping and underground utilities leading to the northwest and to the northeast offsite (Dames and
Moore, Inc. [D&M], 1997).

1.2.2 Summary of Previous Environmental Studies

1.2.2.1 Surface Water, Sediment, and Soil Investigations

In 1993, Mommison-Knudsen Ferguson Corporation (MK) collected two surface water, two
sediment, and two surface soil samples in the vicinity of TNTB. Each sample was analyzed for
volatile organic compounds (VOC), semivolatile organic compounds (SVOC), nitroaromatics,
and dissolved metals. The surface water and sediment locations were called SW07/SD07 and
SW08/SD08. SW07 and SD07 were collected near the beginning of Ransom Brook
approximately 250 feet north of Magazine Road near a former location of red water settling
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tanks. SWO08 and SD08 were collected north of TNTB approximately 200 feet south of Fox
Road and approximately 3,000 feet downgradient of SW07 and SD07 (ICI, 1995). The surface
water samples had no detections of VOCs or SVOCs. No metals were detected in the surface
water that exceeded a maximum contaminant level (MCL) or a secondary maximum contaminant
level (SMCL). The sediment sample collected at SDO7 had detections of five VOCs and
fourteen SVOC compounds. The only nitroaromatic compound detected was TNT at a
concentration of 25 milligrams per kilogram (mg/kg). Sediment sample SD08 had eleven
organic compounds, all detected at concentrations at or below 0.1 mg/kg. Detected organic
compounds included two VOCs and nine SVOCs, eight of which were polynuclear aromatic
hydrocarbons (PAH). The two surface soil sample locations were SB09 and SS13. SB09 was
collected from the borehole for MK-MW 17 shown on Figure 1-3. Sample SS13 was collected in
the vicinity of the railroad tracks southwest of the Fortifier House, Building 463 (ICI, 1995).
VOCs (toluene and xylenes), SVOCs (bis[2-ethylhexyl]phthalate) and nitroaromatics (TNT and
2,6-DNT) were detected in the surface soil. Nitroaromatics were present at SBO9 with TNT
detected at a concentration of 12 mg/kg. In October 1994, as part of the TNT Areas site
investigation, D&M sampled the soil at twenty-six locations at TNTB at the points shown on
Figure 1-3. Each sample was analyzed for nitroaromatics and tnetals. All the samples were
collected between 0.5 and 3.5 feet below ground surface (bgs). Eighteen of the twenty-six
locations were sampled at one depth and eight locations were sampled at two depths.
Nitroaromatics were detected in eighteen of the twenty-six locations and most locations had at
least one sample with concentrations greater than 1.0 mg/kg. Concentrations of nitroaromatics in
excess of 10,000 mg/kg were present in soils at the Bi-Tri House for Line 5 (Building 452) and
the DNT Sweating and Graining House (Building 412).

1.2.2.2 Groundwater Investigations

Overburden Water-Bearing Zone Results. Two overburden monitoring wells were
installed at TNTB in July 1993 by MK. Well MK-MW16 is located upgradient and well MK-
MW17 is located downgradient of TNTB at the locations shown on Figure 1-3. Samples
collected from both wells were analyzed for VOCs, SVOCs, nitroaromatics, and dissolved
metals. No VOCs or nitroaromatics were detected in either of the wells. Metals were not
detected at levels that exceeded MCLs or SMCLs. One SVOC, bis(2-ethylhexyl)phthalate, was

detected at a concentration of 12 micrograms per liter (ug/L) in MK-MW17.

In December 1994, D&M sampled both MK-MW16 and MK-MW17 as part of the TNT Areas
site investigation. Samples from the wells were analyzed for nitroaromatics, nitrates, and total
and dissolved concentrations of 14 metals, which consisted of the 13 priority pollutant metals

]
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plus manganese. MK-MW16 did not exhibit any detections of nitroaromatics. The
downgradient welt MK-MW17 did have TNT at a concentration of 6.5 ug/l and 3-nitrotoluene
at a concentration of 5.3 pg/L. Niuutes were detected, but at concentrations below risk-based
concentrations (RBC). Ten metals were detected in overburden groundwater. These were
antimony, arsenic, beryllium, cadmium, copper, fead, manganese, nickel, thallium, and zinc. Six
of the metals, copper, lead, manganese, nickel, thallium, and zinc, were detected tn both wells.
Nickel, manganese, and thallium were the only metals that exceeded RBCs (D&M, 1997).

IT collected groundwater saroples from MK-MW16 and MK-MW 17 as part of the site-wide
groundwater investigation (GWI). The first sampling event occurred in September and October
1996. Both samples from the two wells were analyzed for VOCs, SVOCs, metals, pesticides and
polychlorinated biphenyls (PCB), cyanide, and nitroaromatics (IT, 1997). SVOCs, pesticides,
PCBs, and cyanide were not detected and VOCs were not detected above RBCs. The metals
detected above RBCs included aluminum, arsenic, iron, lead, and nickel. Five nitroaromatics
were detected above RBCs at MK-MW17. The maximum concentration of any nitroaromatic
detected in MK-MW17 was 11 pg/L of 2,6-DNT (IT, 1999).

[n November 1997 and May 1998 as part of ithe semi-annual monitoring investigation portion of
the GWI overburden wells MK-MW16 and MK-MW 17 were sampled by I'T (IT, 1999).
Overburden groundwater samples were analyzed for VOCs, SVOCs, nitroaromatics, metals
(total and dissolved), cyanide, and water quality parameters (alkalinity, chloride, hardness,
sulfate, nitrate, total dissolved solids, total organic carbon [TOC], and total suspended solids
[TSS]). No VOCs, SVOCs, cyanide, or water quality parameters were detected at concentrations
exceeding RBCs. Dissolved overburden groundwater samples analyzed for dissolved metals
exceeded RBCs for aluminum, arsenic, iron, lead, manganese, and nickel in MK-MW17 and
iron, manganese, and nickel in downgradient Well MK-MW16. Only one nitroaromatic
cormpound, 4-amino-2,6-DNT, was detected above RBCs. This exceedance occurred only in
downgradient well MK-MW17 (IT, 1999).

Bedrock Water-Bearing Zone Results. In 1997, IT installed two bedrock wells near
TNTB. TNTB-BED-GWO001 was installed northwest of the site to monitor bedrock groundwater
downgradient of TNTB and TNTB-BED-GW002 was installed southeast of TNTB to monitor
bedrock groundwaicr upgradient of the site (Figure 1-3). Both bedrock wells were sampled in
November 1997 and May 1998 as part of the semi-annual monitoring investigation portion of the
GWI. Both wells were analyzed for VOCs, SVOCs, nitroaromatics, metals (total and dissolved),
cyanide, and water quality parameters (alkalinity, chloride, hardaess, sulfate, nitrate, total
dissolved solids, TOC, and TSS). No SVOCs, cyanide, or water quality parameters were
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detected at concentrations exceeding RBCs. One VOC, benzene, was detected at a concentration
above the RBC 1n wzll TNTB-BED-GW(001. No nitroaromatics were detected in either well.
Filtercd bedrock groundwater samples analyzcd for metals exhibited RBC exccedances for
barium, iron, and manganese (1T, 1999).

1.2.3 Nature and Extent of Contamination
The following sections discuss the findings of the TNTB RI (IT, 2000). All sotl analytical

results are presented in Figures [4 through 1-24.

1.2.3.1 Soil

Nitroaromatic field screening analysis involved collection of 391 soil samples. Field screening
samples were analyzed using ion mobility spectroscopy (IMS) at an on-site mobile laboratory.
On-site analytical data allowed for field screening, real-time interpretation, and the iterative
selection of additional sampling locations necessary to delineate the extent of TNT
contamination. The critena for estimating contaminated soil volumes was to establish the points
and depths at which all constituents analyzed were detected at concentrations exceeding cleanup
levels; cleanup goals for soils at TNTB will be discussed in detail in Chapter 2.0. To ensure the
effectiveness of the IMS data, approximately ten percent of the samples collected for IMS
analysis were analyzed with colorimetric test kits using method SW-846 8515. Overall, there
was a correlation between the TNT detections. There were several incidences of detects in the
IMS that were not detected by the kit. Eight of those were concentrations substantially higher
than the kit’s detaection limit. Where TNT was detected by both methods, there is variability in
the concentrations. Relative percent differences between the concentration ranges from less than
1 percent to 138 percent.

To supplement the on-site screening analysis, forty confirmation soil samples were collected for
standard Jaboratory analysis. Locations for confirmation soil sample collection were based on
IMS results, Confirmation samples were selected to support IMS results and risk assessments.
‘To further investigate possible contaminant migration, two surface water and five sediment
samples were collected near TNTB. Both surface water and sediment samples were analyzed for
nitroaromatic compounds, VOCs, SVOCs, target analyte [ist metals, and PCBs.

Findings from the current Rl are summarized by TNT process line in the following sections.

DNT Process Buildings. Of the twenty-two surface and subsurface soil samples collected by
IT at Building 412 (DNT Sweating and Graining Building), only four samples had nitroaromatics
exceeding cleanup goals (Figure 14). Although contamination is only detected to a depth of 3
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teet bus, for remodial purposes it is assumed that contamination extends all the way to the
bedrock at a depth of approximately 6 fect bgs. The detection of 2,4-DNT at this site is
consistent with the historical use of this building, although 2,6-DNT, which was only detected in
the historical samples collected by D&M, would also be expected to be present. Field screening
results for Building 415 (DNT Nitrating Building; Figure 1-5) and the associated loading dock
and ditch do not indicate detections of nitroaromatics that exceed the cleanup levels for soils.

Wastewater Settling Tanks and Associated Pipelines. Two limited areas of
contamination exist to the north and south of the Wastewater Settling Tanks. North of building
417 (Figure 1-6) severa) nitroaromatics were detected at concentrations above cleanup levels.
Numerous PAHs, PCBs, and lead were also detected in the samples collected. The PAHs and
lead likely are the result of burning of the TNT process buildings and road runoff and/or
atrnospheric deposition. Lead only marginally exceeded the established background .
concentration for PBOW soils. A

Surface and subsurface samples collected from along the underground wastewater pipelines
(Figure 1-7) indicate nitroaromatics are limited in extent, and were not detected above cleanup
levels. Only one boring (SS370) in close proximity to Building 466 (Wash House) showed
elevated concentrations of nitroaromatics. For the purpose of identifying areas requiring
remediation, the area surrounding soil boring SS370 was lumped with building 466.

Process Line 5 Buildings. Six buildings (Buildings 451, 452, 453, 456, 459, and the
Northeast Nail House) were investigated. Field screening and fixed base results indicate that
detections of nitroaromatics in soil at Buildings 451 (Mono House; Figure 1-8) and Building 459
(Acid and Fume Recovery; Figure 1-9) did not exceed cleanup levels. On the other hand, field
screening and fixed based results indicate nitroaromatic contamination exceeding cleanup levels
at Building 452 (Bi-Tn House; Figure 1-10), Building 453 (Fortifier House; Figure 1-11),
Building 456 (Wash House; Figure 1-12), and the Northeast Nail House (Figure [-13).
Confirmation sampling also indicates the presence of Aroclor-1260 (2.8 mg/kg) and lead (61.4
mg/kg) at Building 453 (Figure 1-11). Figures 1-10 through 1-13 also indicate the depth of
contamination at each site. {1 ¢ -

Process Line 6 Buildings. Six buildings (Buildings 461, 462, 463, 466, 469, and the
Northwest Nail House) were investigated. Field screening and fixed base results indicate that
detections of nitroaromatics in soil at Buildings 461 (Mono House; Figure 1-14) and Building
469 (Acid and Fume Recovery; Figure [-15) did not exceed cleanup levels. However, field
screening and fixed based results indicate nitroaromatic contamination exceeding cleanup levels
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at Buiiding 462 3i-Tri House; Figure 1-16), Building 463 (Fortifier House; Figure 1-17),
Building 466 (Wash [louse; Figure 1-18), and the Northwest Nail House (Figure 1-19).
Confimation data also indicate impacts by PAHs in surface soils at Building 462 (Figure 1-16).
Figures 1-16 through 1-19 also indicate the depth of*‘contamination at each site.

Process Line 7 Buildings. Five buildings (Buildings 471, 472, 473, 476, and 479) were
investigated. Field screening and fixed base resuits indicate that detections of nitroaromatics in
soil at Buildings 471 (Mono House; Figure 1-20) and Building 479 (Acid and Fume Recovery;
Figure ]-21) did not exceed cleanup levels. Conversely, field screening and fixed based results
indicate nitroaromatic contamination exceeding cleanup levels at Building 472 (Bi-Tt House;
Figure 1-22), Building 473 (Fortifier House; Figure 1-23), and Building 476 (Wash House;
Figure 1-24). Figures 1-22 through 1-24 also indicate the depth of contamination at each site.

1.2.3.2 Ransom Brook Surface Water and Sediment

Surface Water. Analytical results indicate only VOCs and metals are present in surface water.
Only three VOCs were detected, all at concentrations below 1.2 pg/L.. Two of these compounds,
2-butanone and carbon disulfide, were also detected in TNTB soils. The detection of 2-butanone
could be laboratory contamination introduced during extraction and sample analysis. However,
based on the low concentrations in the sous and surface water, and the fact that these compounds
are not attributable to former site activities, it is unlikely that TN'TB is a major source of these
constituents. In addition, the lack of nitroaromatics in surface water and sediment also suggest
that TNTB is not a current source of contamination to Ransom Brook.

Sediment. Analytical results for sediment indicate that VOCs, SVOCs, and metals are present
in sediment. As with surface water, VOCs were detected ;\t-iow concentrations. In addition, the
detection of acetone and 2-butanone could be laboratory contaminants introduced during
analysis. Six SVOCs were detected in sediment. As with TNTB soils, most of these are PAHs,
which result irom incomplete combustion. It is most likely that the source of PAHs in both
TNTB sotls and Ransor Brook sediments is buming of the TNT-process buildings and
atmospheric deposition and/or road runoff. However, if TNTB were the source of the SVOCs,
nitroaromatic compounds detected at much higher concentrations in TNTB soils would also be
expected to be present in the sediment.
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1.2.4 Summary of Human Health Risks

A risk assessment (RA) was performed to evaluate the potential risk to plausible receptors
exposed to contaminants in various media at TNTB (IT, 2000). The following receptors were
selected to represent current and future land-use scenarios; a groundskeeper, an indoor worker, a
construction worker, and an on-site residenf. Lnvironmental media evaluated in the RA include
surface soil, subsurface soil, surface water and sediment. Groundwater was not included in this
RA, because it will be evaluated on a site wide basis at a later date. Figure 1-25 presents a
humen health conceptual site exposure model, and Table 1-1 presents a summary of the human
health risk characterization for TNTB.

Twelve chemicals of concem (COCs) were identified in total soil (surface and subsurface). Five
of those COCs are nitroaromatics (2-amino—4,6-DNT, 4-amino-2,6-DNT, 2,4-DNT, 2,6-DNT,
2,4,6-TNT), and are clearly site-related. Their presence is consistent with the production and
purification of explosives such as TNT. The greatest cancer nsk and noncancer hazard is
associated with TNT. Two of the COCs in total soil are PCBs (Aroclor 1254 and Aroclor 1260).
PCBs are generaliy not associated with the production of nitroaromatic explosives, but their
widespread occumence in eighteen of twenty-eight surface soil samples strongly suggests they
are site related at TNTB. The remaining five COCs in total soil are PAHs, which are generally
ubiquitous in the environment, readily forming from the combustion of organic material. Their
presence in TN'TB soils is not surprising, particularly if buildings or waste has been burmed on
the site as part of the decontamination efforts in the 1960s (IT, 2000). The PAHs in soil are
significant confributors to risk, and will be addressed in the remedial action objectives. Risk-
based remedial criteria (RBRC) were developed for all the COCs in soil at TNTB, and are
presented in Chapter 2.

No COCs were identified for short-term (construction worker) or long-term (on-site resident)
exposure to surfacc water based on limited detections in this medium. Arsenic was identified as
a cancer-based COCs in sediment for the on-site resident, and arsenic, iron and manganese were
identified as noncancer-based COCs in sediment for the construction worker. Background data ,_
were not available for sediment, so these metals were regarded as if they were site-related.
Sediment concentrations of arsenic, however, were consistent with levels in background soil,
suggesting that arsenic concentrations in sediment reflect background levels in the soil from
which sediment is derived. Furthermore, its incremental lifetime cancer risk (ILCR) for the on-
site resident is at the lower end of the risk management range. Therefore, sediment will not be i
considered in the remedial action objectives (RAO).
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1.2.5 Summary of Ecological Risks

A screening level ecological risk assessment (SLERA) has been performed as part of the RI for
TNTB (IT, 2000). Results of the SLERA indicate the impact of contaminated soil on terrestrial
piants is insignificant, and the limited aquatic habitat at the site reduces the concem for impact to
aquatic biota. Terrestrial receptors (especially mice, rabbits, shrews, and wrens) are predicted to
incur elevated hazards from exposure to TNT, 4-amino-2,6-DNT, 2-amino-4,6-DNT, and
Aroclor 1260 in soil and from exposure to aluminum and iron in surface water. However, based
on uncertainties of toxicity, limited aquatic habitat at the site, and the fact that no rare,
threatened, and endangered species have been confirmed at the site, RAOs based on ecological
risk were not recommended in the RI (IT, 2000). However, additional ecological discussions are

presented in Section 2.2.

1.2.6 Contaminant Fate and Transport

The fate of a chemical in the environment 1s a function of the physical nature of the site and the
chemical properties of the constituent. The potential for environmental transport was examined
based on both a review of the topographic and hydrogeologic characteristics of the site and a
review of the availabic physical constants and chemical characteristics of each COCs. The
following most significant fate and transport processes for the COCs are summarized:

o Based on the chemical characteristics of the COCs (nitroaromatics, PAHs, PCBs) at
the PBOW site, volatilization is not considered a significant pathway for constituent

migration.

o The high concentration of nitroaromatics in some surface soils indicates that
migration could occur via surface drainage. These constifuents could be adsorbed to
suspended particulates or dissolved as components of surface water runoff.

¢ Leaching of constituents to groundwater depends on the infiltration rate, each
constituent’s solubility, and the tendency of a constituent to sorb to soil particles. The
significance of this migration route will be further evaluated in the future sitewide
groundwater studies.

o Fugitive dust emissions are a potential migration pathway for this facility in areas
where vegetation may be sparse or in disturbed areas. The majonty of the PBOW
TNTB is well vegetated which may mitigate the generation of fugitive dust.

¢ Bioaccumulation of constituents and/or biomagnification in the food chain is not
expected to be a major exposure pathway. Based on the characteristics of the
1dentified COCs, significant transfer to humans or biota through the food chain is not
expected to occur.

9
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2.0 Identification of Remedial Action Objectives at TNT
Area B

2.1 Introduction
This chapter provides RAOs and other key parameters for TNTB. RAOs are cleanup objectives

that are developed during the FFS and finalized in the record of decision (ROD) to protect
human health and the environment. RAOs consist of site-specific, medium-specific, and
location-specific goais for protecting human health and the environment based upon
considerition of RBRC and regulatory-based applicable or relevant and appropriate requiremnents
(ARAR). RAOs :acilitate consideration of «i) practicable remedial alternatives. RAQOs aimed at

protecting human health and the environment specify the following:

o COCs to be addressed
s Relevant exposure route(s) and receptor(s)

e Chemical concentration limits specific to COCs, environmental media, and specific
locations at the site, referred to as preliminary remediation goals (PRG).

The following sections discuss and identify PRGs for TNTB, and the resultant RAOs. These
RAOs provide the basis for the identification, detailed analysis, and selection of remedial

alternatives.

2.2 Remedial Action Objective for Soil

PRGs were developed for each COC in total soil at TNTB. The first step was to perform a
comprehensive search for any chemical-specific ARARs for soil that should be considered as
part of the RAO. No chemical-specific ARARSs for soil were identified; therefore, the RBRCs
developcd as part of the baseline human health risk assessment (BHHRA) were considered. The
RBRCs are COC-, receptor-, and medium-specific concentrations based on target cancer risk
levels of 1E-6 or 1E-5, and target HI values of 0.1 or 1. The RBRCs incorporate all the exposure
and toxicity assumptions and data used in the risk assessment. RBRCs based on a cancer risk of
1E-S were selected as the PRGs for potential carcinogens to provide protection for the
presumably additive nature of cancer risk. RBRCs based on an HI of 0.1 were selected as the
PRGs for non-carcinogens to provide protection for the additivity of hazard associated with
multiple chemicals with a common mechanism of toxicity. More detail regarding assumptions
regarding the aduitivity of hazard are provided in the BHHRA. The PRGs are compiled in Table
2-1.
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The PRGs are slightly over protective, at least for chemicals evaluated for noncancer effects,
which includes all six nitroaromatics and Aroclor 1254. The critical effects associated with
Aroclor 1254 include chloracne and immunological impairment, which are quite unlike the
effects associated with the nitroaromatics. Therefore, the RBRC of 1.6 mg/kg, based on a target
HI of 1, could be adopted and defended as the PRB for Aroclor 1254. All of the nitroaromatics,
however, have at least one mechanism of toxicity in common - the oxidation of hemoglobin to
methemoglobin, which is unable to release oxygen to the tissues and results in reduced
erythrocyte longevity (hemolytic anemia). Setting the target HI for each COC at | would not be
sufiicicntly proicctive because the total HI for the nitroaromatics would exceed the threshold
limit of !. On the other hand, setting the target HI at 0.1 yields PRGs that are slightly overly
protective. Theoreticaily, PRGs could be established for cach of the nitroaromatics based on an
HI of 0.17. In fact there arc in infinite number of combinations that would yield a total HI for all

the nitroarormatics that meets but does not exceed the threshold limit of 1.

The RAO for total soil will focus on remediating the site to PRG levels. It should be noted,
however, that the PRGs should be viewed as conservative estimates of average concentration
rather than the maximum concentrations that should be allowed to remain. In other words, it is
likely that some samrling locations could have soil concentrations substantially greater than the
PRGs, but if a conservative estimate of average for the area of a reasonable exposure unit falls at

or below the PRG, the site is judged to be in compliance.

The following is the RAO for soil at TNTB:

¢ Remedral actions will be taken to prevent human exposure via any exposure route
(ingestion, inhalation, or dermal contact) to site soil containing any of the 12 COCs at
concentrations that exceed PRGs presented in Table 2-1.

Elevated ecologics! hazards were estimated for the site (Section 1.2.5), and although these
estimascs were associated with a considerable degree of uncertainty, a further discussion of how
the proposed remedial action is protective of the environment 1§ necessary. Table 2-2 presents
estimated ecological hazards for the residual concentrations of the human health COCs expected
at the site following the proposed remedial action. As can be seen in the table, expected residual
concentrations in soll are below the proposed human health PRG concentrations, due to the
planned excavation of COCs hotspots. Using these estimated residual concentrations, resultant
ecological hazards for critical ecological receptors were simply scaled, as described in the
footnotes to Tablz 2-2. Ecological hazards for the site (following remediation) are expected to
be reduced by an average of 750-fold for the COCs, as comparcd with the initial R] ¢cological
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hazard estimates (IT, 2000). Most dramatically, TNT hazards for the shrew are expected to fall
by almost 9,000-fold (Table 2-2). While many of the COCs are still estimated to have potential
ceological hazards above 1.0, this finding is not considered significant for the following reasons:

Many of the estimated ecological hazards above | are due to detection limit 1ssues.
Further reduction in the human health PRGs to protect ecological receptors is not
warranted due to the fact that the PRGs arc already ncar the analytical limit of
detection (final column of Table 2-2).

The potentially elevated ecological hazard for 4-amino-2,6-DNT is based on a very
conservative toxicity reference value that over estimates the hazard. The bird toxicity
value used in the RI (and in Table 2-2) was 0.032 mg/kg-day (based on a acute lethal
dose of 3.2 mg/kg-day coupled with an uncertainty factor of 100). This toxicity value
was originally used, as no other toxicity data were availablc for birds, including other
nitroaromatics, More appropriate chronic data (USACHPPM, 2000) recommends an
avian no observed adverse effect level (NOAEL) of 0.07 mg/kg-day and a lowest
observed adverse effect level (LOAEL) of 1.8 mg/kg-day for TNT. Toxicity results
for TNT may be used as a surrogatc for the amino compound, due to general
structural similarities between the two nitroaromatic compounds.

Uxe of these mare appropriate wildlife toxicity values would result in an adjustment of 56-fold
and 2-fold for the avian toxicity of 4-amino-2,6-DNT, giving revised scaled ecological hazard
guotients of 22 t~ 628 in Table 2-2, as opposed to 1,256.

The estimated ecological hazards in Table 2-2 incorporate additional safety factors,
such as the use of an 8-fold modifying factor to account for species-to-species
extrapolation, and a conservative site foraging factor of 100 percent. In reality,
wildlife are not expected to spend 100 percent of their time at TNTB, and thus

exposures to COCs would be reduced.

Bioaccumulation of COCs in the food chain was estimated using simple empirical
models, and actual uptake is expected to be less than estimated. For example, uptake
of 4-amino-2,6-DNT in earthworms from soil was estimated to be 11.5-fold,
however, actual uptake is likely much less. Farthworm-consuming wildlife, such as
the wren used in the assessment (Table 2-2), would thus experience lower COCs
exposures using more realistic COCs uptake factors.

In conclusion, given the reasons presented above, the proposed human health PRGs (Table 2-1)
are expected to result in residual COCs soil concentrations that are protective of the
environment. No additional aquatic PRGs are needed for surface water or sediment due to the
tact that (1) there 1s very limited aquatic habitat at the site; and (2) the aquatic habitat that is
present is of low quality and is not expected to support or attract fish or wildlife species.
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2.3 Contaminated Soil Volume Estimates

The volume of contaminated soil was determined for individual sites at TNTB by estimating the
aerial extent and depths of contamination that exceed the PRGs (Table 2-3 and Figures 1-4
through 1-16). The estimate for aerial extent of contamination for a soil sample exceeding PRGs
was determined by assuming that contamination extends to the nearest sample(s) that were below
PRGs. If samples were not available that adequately defined the lateral extent, it was assumed
the contamination extends out approximately 10-ft beyond the detected PRG exceedance. To
estimate depth oi contamination exceeding PRGs. the top of the deepest sampling interval that
had contamination below PRGs was used. For example, if a sample collected from 4 to 6 feet
bgs exceeded PRGs but the 8 to 10 feet bgs sample was below PRGs, it was assumed that
contamination extended down to 8 feet bgs. If all subsurface samples were contaminated at
levels exceeding PRGs and bedrock was not encountered in any borings, the depth of
contamination was assumed to be 10 feet, bascd on the construction worker exposure scenario
presented in the RA. For areas where bedrock was encountered at depths less than 10 feet bgs,

the total overburden thickness was used.

The total estimated volume of contaminated soil is approximately 3,300 cubic yards. The
volume contributing to the total estimate at each of the individual locations at TNTB is presented
in Figures 1-4 through 1-16, and summarized in Table 2-3. Careful inspection of the COCs
concentrations in soil exceeding the PRGs indicates that about 560 cubic yards are contaminated
with 2,4-DNT, and 2,520 cubic yards are contaminated with TN'T (assuming no overlap between
soils contaminated with 2,4-DNT and those contaminated with TNT). In addition,
approximately 400 cubic yards are contaminated with PCBs at levels exceeding PRGs. The 400
cubic yards contaminated with PCBs are also contaminated with 2,4-DNT or TNT, and are
associated with the highest hits for lead. Lead was not selected as a COCs in the RA, and it is
not part of the s.i! RAOs. However, high lead concentrations might classify excavated soil as a
hazardous waste based on the toxicity characteristic leaching procedure (TCLP) test.

2.4 Applicable or Relevant and Appropriate Requirements
ARARs are defined in the EPA CERCLA guidance document (PA, 1988) as follows:

e Applicable requirements means those cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or statc law that specifically address a hazardous
substance, poliutant, contaminant, remedial action, location, or other circumstances at
a CERCLA site.

e Rulevant and appropriate requirements means those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or
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limitations promulgated under federal or state law that, while not “applicable™ to a
hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance at a CERCLA site, address problems or situations sufficiently similar to
those encountered at the CERCLA site that their use is well suited to the particular
site.

A requirement may fall into one of these categories, but not both. There is more discretion in the
deterrnination of rclevant and appropriate requirements. It is possible that only a specific part or
parts of a requirement will be considered relevant and appropriate in a given case. When the
analysis resulis in a determination that a requirement is both relevant and appropriate,
compliance with that requirement is mandatory to the same extent as for applicable requirements.

According to the above definitions, ARARS can be separated into three categories, chemical-
specific, action-specific, and location-specific ARARs. After a comprehensive analysis of
ARARs, it was determined that no chemical-specific or location-specific ARARs were identified
that need to be considered during the remediation of the soil at TNTB. However, some action-
specific ARARs were identified that need 1o be considered for this site in the case that
excavation of contaminated soil is part of the remedial alternative. Table A-1 in Appendix A
presents the location-specific ARARs, and Table A-2 presents the action-specific ARARs. There
is no table with chemical-specific ARARs hecause no such ARARs were identified that have to
ke considered for remediating contaminated soil at TN'IB.

2.4.1 TCLP Limits
In the event that contaminated soil is excavated, classification of the generated waste (soil) needs

to be determined. Samples from the excavated soil have to be analyzed using the TCLP test) and
the results compared to the TCLP limits to determine whether the generated waste exhibits the
characteristic of toxicity, and should thus be considered a hazardous waste (40 Code of Federal
Regulations [CI'R] Part 261.24). Of the 12 COCs present in soil, only 2,4-DNT is on the TCLP
list at a regulatory level of 0.]13 milligrams per liter (mg/L) of extract. Assuming that 100
percent of 2,4-DNT will leach during the TCLP and that the volume of extract is 20 times the
volume of the sample, the 0.12 mg/L concentration in the extract translates to 2.6 mg/kg of 2.4-
DNT in contaminated soil. Therefore, if the concentration of 2,4-DNT in the excavated soil
exceeds 2.6 mg/kg, the TCLP needs to be perforrued to determine whether the waste (soil) is

hazardous.

Chemicals present in site soil that are not COCs at TNTB, but appear on the TCLP list, were also
evaluated. Several detected concentrations of lead in site soil exceeded 20 times the TCLP limit
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for lead. Therefore, should soil at TNTB be excavated, it might be classified as a hazardous

waste based on lead content.

2.4.2 Land Disposal Restrictions

Land disposal restrictions (LDRs) are applicable in the event that the excavated soil 1s a
nazardous waste (40 CFR 268.49). Prior to land disposal, all non-metal hazardous constituents
in coptaminated soil must be treated to achieve a 90 percent capped by 10 uumes the universal
trcatment standard (UTS) (40 CFR 268.49). For soil contaminated with metals, treatment must
achieve a 90 percent reduction in constituent concentrations as measured in leachate from the
trcated media (tested according to the TCLP) or 90 percent reduction in total constituent
concentrations (when a metal removal treatment technology is used) capped by 10 x UTS (40
CFR 268.49). The UTSre identified in 40 CFR 268.48, Table U'iS.

i1 the concentration of 2,4-DN'I renders the excavated soi} hazardous, and the concentration of
all the COCs (and metals) is less than 10 times the UTS, the excavated soil can be land-disposed
in a hazardous waste landfill. As presented in Table 2-4, the maximum detected concentrations
of all the COCs indicate that there are no detections that exceed the 10 x UTS rule. However,
the metals arsenic and lead might exceed 10 x UTS, thereby requiring a 90 percent reduction
prior to land disposal. Therefore, {for the purposes of this FFS, it is assumed that all hazardous
waste generated during soil excavation will have to be treated to meet LDRs.

If the concentration of 2,4-DNT renders the excavated soil non-hazardous, then the UTS

regulations do not apply to the waste.

2.4.3 PCB Waste
Solid waste contaminated with PCBs needs to comply with the Ohio Environmental Protection

Ageacy (OEPA) regulations described in the Ohio administrative code section 3745-59-32. The
resulstions state that solid waste containing PCBs at concentrations above 50 mg/kg are
prohibited from (and disposal. If the total PCB concentration is below 50 mg/kg, then the soil
can be disposcd in a non-hazardous waste landfill. The Port Clinton non-hazardous waste
landfill does not accept any soil contaminated with PCBs above a concentration of 25 mg/kg.
The highest hit of PCBs at TNTB is 15 mg/kg of Aroclor 1260. Therefore, for the purpose of
this FFS, it is assumed that non-hazardous soil contaminated with PCBs can be disposed in a

non-hazardous wiste landfill.
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3.0 Screening of Remedial Action Technologies

3.1 Introduction

This section discusses the screeming of the technologies and process options used to assemble the
remedial alternatives for soil at TNTB. 'The steps involved in this screening are defined in
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA

(EPA, 1988), and include:

» Identifying volumes or areas of contaminated soil, to which remedial actions might be
applied, taking into account the RAO for soil and the chemical and physical
characteristics of the site.

» Identifying and screening technology process options to eliminate those that cannot
be implemented at the site.

» Assembling the representative technology process options into alternatives
representing a range of treatment and disposal combinations, as appropriate (Chapter
4.0).

3.2 Identification of Soil Areas Requiring Remedial Action
A complete description of soil volumes requiring remediation is provided in Section 2.3,
presented in Figures 14 through 1-16, and summarized in Table 2-3.

3.3 Screening of Technology Process Options

Technology process options were chosen to represent a wide array of possible technologies that
could be used in site remediation, such as bjoremediation, physical process options, chemical
process options, and institutional controls. [n the following subsections the technologies will be
evaluzted for their effectiveness in achieving RAQOs, implementability, and relative cost. In
Chapter 4.0 the n:ost feasible technology options will be assembled into remedial alternatives.

3.3.1 Capping

3.3.1.1 Effectiveness

Capping was considered for this site because the RAOs are limited to soil. Caps are placed over
contaminated solls to serve as a barrier to human and ecological receptors that may be exposed to
the surface and subsurface soils. Also, a cap constructed with low-permeability materials would
reduce the infiltration of precipitation through contaminated soils, thereby limiting the transport
of contaminants to groundwater. Caps are effective in eliminating exposure to contaminated

soil.
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3.3.1.2 Implementability
The construction of caps over areas of contaminated soil is technically and administratively

implementable at this site. However, caps limit future development or use of TNTB, including
residenhal developments. In addition, numerous and discontinuous contaminated soil locations

make capping less practical.

3.3.1.3 Cost
The costs associated with this option are moderate, and involve site grading and construction of

caps at various locations on the site. The O&M costs are expected to be low.

3.3.1.4 Summary
Capping is effective in achieving the RAOs at TNTB, but it limits future development of the

property. In addition, numerous and discontinuous contaminated soil locations make capping
less practical. Therciore, it will not be included in any remedial alternatives.

3.3.2 Excavation

3.3.2.1 Effectiveness

This process could achieve the RAOs for soil by excavating the source of contamination. The
excavation of contimninated materials would eliminate the contamination at the site, but it does
not address the final disposition of the excavated material. Therefore, waste management of
excavated materials will be required in order to meet the RAOs.

3.3.2.2 Implementability
Excavation of contaminated material is administratively and technically implementable at this
site. This option involves using heavy equipment for effective removal of contaminated material

from areas defined in Section 3.2.

3.3.2.3 Cost
The overall costs associated with this option would be low. The capital costs associated with this

option would depend upon the extent of contaminated material present at the site. There are no
O&M costs associated with this option, because it is a one-time event.
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3.3.2.4 Summary
Excavation can be efiective in achieving RAOs for soil by removing contaminated soil present at

TNTB. This option is feasible and will be retained for inclusion in remedial action alternatives

in Chapter 4.4.
3.3.3 Off-Site Disposal

3.3.3.1 Effectiveness
Off-site disposal would be an effective option for the management of treated and/or untreated

soil that has been excavated from the site.

3.3.3.2 Implementability
This option 1s administratively and technically implementable at TNTB. Non-hazardous and

hazardous waste disposal facilities have becn identified in the area.

3.3.3.3 Cost
The cost for off-site disposal of contaminated soil would depend on the amount of fill material

excavated, and on the cost per ton charged by the off-site }landfill for disposal of the waste. which
in turn depends on the characteristics of the waste. The cost would be moderate if the
contaminated soil is classified as non-hazardous waste, and high if the contaminated sol is
classified as hazardous waste.

3.3.3.4 Summary
Off-site disposal of contaminated soil is an effective and implementable process option to

achieve RAOs for contaminated soil at TNTB. The process is retained for further development
of alternatives in Chapter 4.0.

3.3.4 Ex-Situ Chemical Stabilization

3.3.4.1 Effectiveness
Chemical stabilization is effective in immobilizing COCs in soil. Contaminated soll is excavated

and then mixed with stabilizing agents in a pugmill. A treatability study would be required to
determine process parameters and confirm the effectiveness of the process before full-scale
implementation. It is important to realize that stabilization does not transform or remove the
COCs from soil. it only hinders its environmental transport. From the perspective of a risk
assessment, the cxposure parameters do not change. Therefore, stabilization needs to be
combined with other options like off-site disposal in a non-hazardous waste landfll or capping of
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the stabilized soil. [n tuis case. ofY-site disposal will be more appropriate, because of potential
future residennal land uses of TNTB.

3.3.4.1 Implementability

This process is techoically and administratively implementable at this site. A pugmill would be
set up on-site to mix the excavated soil with the stabilizing agents. Stabilized sotl would then be
transported off-site to a non-hazardous waste landfill.

3.3.4.2 Cost
The cost associated with ex-situ stabilization i1s moderate. and it depends on the amount of

excavated material requiring treatment, the amount of stabilizing agents required, and labor costs

associated with the implementation.

3.3.4.3 Summary
The feasibility of this process option warrants further development in Chapter 4.0.

3.3.5 In-situ Chemical Oxidation

3.3.5.1 Effectiveness

Chemical oxidation wuuld achieve the RAOs for soil by the application of an oxidizing chemical
such as potassium permanganate to contaminated soil to convert the COCs into less toxic
reaction products. Prior to {ull-scale implen:cntation, treatability tests would have to be
conducted 1o evaluate the effectiveness of the oxidizing agent in achieving cleanup levels for the
COCs. A very important factor in determining the total amount of chemical oxidant needed 1s
the soil matrix demand. A high soil matrix demand would increase the cost of in-situ oxidation.

3.3.5.2 Implementability

A full-scale oxidation process would be implemented by constructing soil berms around each
contaminated area and applying a 3 percent potassium permanganate solution, and then allowing
the solution to percolate through the soil. The treatment areas would be covered to protect
ecological receptors from exposure to the treatment solution and prevent chemical washout from
the treatment area due to incidental rainfall. A field test would be required to determine the
practicality of treating soil. After PRGs are attained for COCs in soil, chemicals would be
applied to the soil to quench the oxidation process.

3.3.5.3 Cost
The cost for treating soll in-situ using chemical oxidation would be high. The cost mainly

depends on the quantity of chemical oxidant nceded. The required quantity of oxidant is driven
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by the concentration of COCs in soil, cleanup levels that need to be achieved, and soil matrix

demand.

3.3.5.4 Summary
In-situ chemical oxidation at TNTB is a potentially feasible process option for attaining PRGs in

site soil. Therefore, this option will be retained for inclusion in remedial action alternatives in
Chapter 4.0.

3.3.6 Windrow Composting

3.3.6.1 Effectiveness

Windrow composting Is an effective freatment process to achieve RAOs for soil at TNTB.
Organic compounds are biodegraded or biotransformed into less toxic products. Composting of
explosives such as TNT and 2,4-DNT in soil has been successfully demonstrated. Drawbacks to
composting include the significant volume increase, the availability of the proper amendments,

and the time required in achieving PRGs.

3.3.6.2 Implementability

This process is technically and administratively implementable at TNTB. It requires the
construction of an enclosed structure to maintain constant temperature during the process, and
the avauilability o1 the necessary amendrments.

3.3.6.3 Cost
The cost for composting the soil would be moderate. The main factors contributing to the capital

cost are the construction of an enclosed structure and the composting amendments. O&M costs
are driven by the time required in achieving PRGs for the COCs in soil.

3.3.6.4 Summary
Composting of contamninated soil at TNTB is a potentially feasible process option for attaining
PRGs in site soil. Therefore, this option will be retained for inclusion in remedial action

alternatives in Chapter 4.0.
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4.0 Development and Detailed Analysis of Remedial
Alternatives

4.1 Introduction

The goal of this chapicr is to introduce, assess, and communicate the relative costs and benefits
of the remedial altermatives selected for careful consideration. Chapter 5.0 provides the
comparison and recommendation of a preferred alternative for the site. The evaluation criteria
for this analysis are provided by EPA in Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (EPA, 1988). These criteria are based upon the Nafional Oil
and Hazardous Substances Pollution Contingency Plan (NCP), Title 40 CFR, Section 300.430
(EPA, 1990). Thc results of this analysis will likely be presented in the proposed plan and ROD,
or other public information documents, following the consideration of state and federal
regulatory and community input.

The RUFS guidance provides nine evaluation criteria for assessing the alternatives within the
context of a comprehensive FS. These criteria cover regulatory, technical, cost, institutional, and
community considerations. Generally, the two threshold cntena are:

* Protection of human health and the environment
» Compliance with ARARs.

The five balancing criteria are:

» Long-term effectiveness and permanence

» Short-term effectiveness

« Reduction in toxicity, mobility, and volume

s Technical and administrative implementability

» Alicrnative cost including capital, O&M, and present value costs.

The final two criteria that often are evaluated subsequent to the tnitial publication of the FS are:

« State acceptance
+ Community acceptance.

The first seven criteria will be evaluated in this FFS. The final two critenia will be evaluated
through working-level discussions with state and federal regulators, as well as through the
solicitation of community input from public outreach activities (i.e., publication and
dissemination of a proposed plan or other public communication document). Once all of the FFS
criteria have been adequately considered and a final remedy pathway 1s selected, a final
remediation altcrnative will be presented in a ROD or other appropriate document. The ROD (or
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alternative decision document) will serve as the basis for additional remedial design and action at
TNTB.

The following four altematives were selected for evaluation:

e Alternative | - No Action

o Alternative 2 - In-Situ Chemical Oxidation, Excavation, and Off-Site Disposal
s Altcrnative 3 — Excavation, Ex-Situ Stabilization, and Off-Site Disposal

s Alternative 4 — Excavation, On-Site Composting, and Off-Site Disposal

4.2 Alternative 1 - No Action

4.2.1 Description
A po action alternative 1s required by the NCP to te carried forward as a baseline for detailed

comparison. Under this alternative no remedial action or momtoring would be conducted for
contaminated soil at the site. Thus, this alternative fails to meet the RAOs for soil at TNTB.

4.2.2 Overall Protection of Human Health and the Environment
This alternative would not protect human health or the environment because no action would be
taken to reduce the concentration of COCs in soll to acceptable levels or prevent current or future

receptors from exposure to COCs.

4.2.3 Compliance with ARARs
No location-, chemical-, or action-specific ARARs were identified that need to be
considered for this remedial alternative.

4.2.4 Long-Term Effectiveness
This alternative would not result in any permanent reduction of nisk to human and ecological
receptors at the site. No periodic review would take place to evaluate future site conditions.

4.2.5 Reduction of Toxicity, Mobility, or Volume
This altemative does not employ any remedial component that would permanently or
sigmficantly reduce the toxicity, mobility, or volume of contaminants in soil.

4.2.6 Short-Term Effectiveness

This alternative would not protect site workers or future residents from exposure to

contaminants.
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4.2.7 Implementability
There are no technical implementation issues associated with this alternative.

4.2.8 Cost
There is no cost impact associated with this alternative.

4.3 Alternative 2 — In-Situ Chemical Oxidation, Excavation, and Off-Site
Disposal

4.3.1 Description
Altemnative 2 combines in-situ chemical oxidation, excavation, and off-site disposal in order to

achieve the RAOs for soil at TNTB. The proposed approach is to use in-situ chemical oxidation
by applying a 3 percent potassium permanganate solution to all the arcas that contain
nitroaromatics or PAHSs at concentrations above PRGs. Following treatment, all the areas with
PCBs above their respective PRGs will be excavated and disposed off-site. PCBs are recalcitrant
compounds, and do not undergo chemical oxidation when subjected to potassium permanganate.

As described in Section 2.3, the areas requiring remediation contain nitroaromatics at
concentrations higher than PRGs. Chemical oxidation using permanganate is a successful
technology used iv transform the nitroaromatics into less toxic reaction products. The
permanganate solution would be applied to the soil swface, percolate into the subsurface, and
oxidiz: the contuminants. The maximum depth of contamination identified at TNTB is 10 feet.
The lithology of the site does not pose any hindrances for the permanganate solution to percolate
to the required depth. Confirmatory samples would be taken of the treated soil to ascertain that
PRGs have been achueved. A second application of permanganate would be performed if

deemed necessary.

The second stage involves remediating the areas where PCB contamination excceeds the PRGs.
As described in Section 2.3, the estimated volume of soil contaminated with PCBs is 400 cubic
vards. The contaminated soil would be excavated and disposed in a non-hazardous or hazardous
waste Jandfill depending on the total concentrations of PCBs and the hazardous charactenistics of
the soil. The LDR stipulates that soil contaminated with PCBs above 50 mg/kg has to undergo
treatment prior to land disposal. The RI report for TNTB indicates that the maximum detected
concentration of Aroclor 1260 is only 15 mg/kg (IT, 2000). Therefore, it is unlikely that the
excavated soil will not meet the LDR of 50 mg/kg. A non-hazardous waste landfill in Port
Clinton, Ohio wus contacted regarding the possible disposal of non-hazardous excavated soil.
The maximum concentration of PCBs accepted by the Jandfill is 25 mg/kg, which is bigher than

the maximum detected concentration of PCBs at TNTB.
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[n addition, it has to be determined whether or not the excavated soil is a hazardous waste.
Excavated soil is not classified as a listed hazardous waste because there (s no definitive
documentation regarding the dates of disposal. The TCLP test would be performed on
representative samples of excavated soil to determine whether the concentration of 2,4-DNT (or
other chemicals on the TCLP list such as lead) in the soil is higher than the TCLP limit. The
areas with PCB concentrations above the PRGs do not contain 2,4-DNT at high concentrations,
but they do contain lead at concentrations that exceed 20 times the TCLP limit. Therefore,
should the excavated sol be classified as hazardous waste, the soil would need to be disposed at
a hazardous waste landfill. It is important to note that although lead in soil was detected at high
concentrations (maximum detected concentration is 245 mg/kg) compared to the TCLP limit of §
mg/L, lead was not selected as a COCs in the RA because it did not exceed EPA’s residential
cleanup level of 400 mg/kg (1T, 2000). Thererore, lead cleanup is not part of the RAOs for soil
at TNTB.

4.3.2 Overall Protection of Human Health and the Environment

In-situ chemical oxidation of the areas contaminated with nitroaromatics and PAHs followed by
excavation of areas contaminated with PCBs would permanently treat/rcmove contaminated sotil,
thereby reducing human health risks to within Jevels considered acceptable by the EPA, and
significantly reducing the ecological hazard quotients (Section 2.2 and Table 2-2).

4.3.3 Compliance with ARARs

The ARARs thut need to be considered for Alternative 2 are presented in Appendix A. No
location-specific ARARs (Table A-1) have been identified that need to be considered for this
alternative. The remedial alternative would comply with all the action-specific ARARs (1'able
A-2), specifically the regulations that deal with the TCLP test and the storage/disposal of

hazardous waste,

4.3.4 Long-Term Effectiveness

This alternative would result in the permanent reduction of contaminant concentrations in soil
that currently exceed the PRGs. Human health risks caused by current (or future) human
exposure to contaminated soil at the site would be reduced to within levels considered acceptable
by the EPA and the OEPA.

KNWPBOWATNT-Area\AreaB\AreaDNewATXT\ ) 223/03:47 PM 4-4



4.3.5 Reduction of Toxicity, Mobility, or Volume

Alternative 2 would permanently reduce the toxicity, mobility, and volume of contaminants in
soil by transforming and removing the COCs. The nitroaromatics and PAHs would be oxidized
by the permanganate solution, while the PCBs would be excavated and disposed off-site.

4.3.6 Short-Term Effectiveness

This aiternative would not pose any risk to the community or the environment during
implernentation. Measures would be taken to prevent excessive dust formation and the leaching
of permanganate solution beyond contaminated areas. Remedial workers would be equipped

with protective gear to prevent exposure.

The estimated time to complete the alternative is 18 to 24 months. This includes writing and
review of work plans, health and safety plans, a treatabtlity study, mobilization, in-situ chemical
oxidation, confirmatory sampling, excavation of arcas contaminated with PCBs (400 cubic
yards), disposal ot soil contaminated with PCBs, and demobilization.

4.3.7 implementability

This alternative is technically and administratively implementable. No engineering or regulatory
restrictions stand in the way of implementation. The chemicals and equipment needed for the
remedial afternative are readily available. The non-hazardous waste would be disposed at a non-
hazardous wauste landfill if the maximum detected concentration of PCBs does not exceed 25
mg/kg. If the soil fails the TCLP test, then the hazardous soil would be sent to a hazardous waste
treatment and disposal facility.

4.3.8 Cost
The detailed cost evaluation associated with the implementation of Alternative 2 is presented in

Table 4-1. The estimated capital cost for Aliernative 2 is $814,000. About 50 percent of the
capital cost is atiributed to the cost of the potassium permanganate needed to oxidize all the
nitroaromatics and PAHs in soil. Appendix B provides the assumptions and calculations behind
the estimated amount of permanganate needed. Determining the soil matrix demand of the soil
at TNTB would increase the confidence level of the cost estimate. There are no long-term O&M
costs associated with this alternative. Therefore, the present value of this alternative is the same

as its capital cost.
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4.4 Alternative 3 — Excavation, Ex-Situ Stabilization, and Off-Site Disposal

4.4.1 Description

Alternative 3 combines excavation, ex-situ stabilization, and off-site disposal in order to achieve
the RAOs for soil at TNTB. The proposed approach is to excavate all the areas in which the
concentration of the COCs in soil exceed the PRGs defined in Chapter 2.0. The estimated
volume of contaminated soil from all over TNTB is 3,300 cubic yards. As described earlier, the
number of COCs exceeding PRGs and their concentration ranges vary from area to area within
TNTB. Therefore, following the excavation of the contaminated soil, representative soil samples
from cach area would be analyzed using the TCLP test. Using existing soil data, the estimated
volume of excavated soil that would be classified as a charactenstic hazardous waste based on
2,4-DNT concentrations is about S60 cubic yards (Table 3-1). An additional 400 cubic yards
might be identified as hazardous waste duc to the high lead concentrations. Section 2.4.1 lists
the applicable regulations that identify the excavated soil as a hazardous waste. Based on the
results of the TCLP tests, non-hazardous waste can be disposed in a non-hazardous landfill. Any
soil identified as hazardous waste would be treated to achieve non-hazardous waste classification

prior to land disposal in a non-hazardous waste landfill.

Assuming a successful treatability study, chemical stabilization would be used to treat the
excavated soil classified as hazardous waste. Activated carbon and Portland cement would be
mixed with the soil ex-situ to stabilize the chemical contaminants. thereby decreasing the
mobility and bioavailability of the COCs in soil. A pugmill on-site would be used to mix the
stabilizing agents with the contaminated soil. Representative samples of the stabilized soil
would be taken for every 150 tons of soil treated. The samples would be tested for hazardous
characteristics using the TCLP test. If the soil tests non-hazardous, it would be disposed in a
non-hazardous waste landfill. If the soil tests hazardous, further stabilization would be needed or
an alternate treatment would be required.

It is important to realize that stabilization does not reduce the concentration nor transform the
COCs in the soil, it only alters the physical availability of contaminants. This does not change
the assumptions used in the RA, and does not change the estimated hazard index (HI) and ILCR
for the various receptor scenarios (IT, 2000). Therefore, it is not recommended that stabilized
soil be used as fill material. Instead, the stabilized soil would be disposed in a non-hazardous
waste landfill.
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4.4.2 Overall Protection of Human Health and the Environment

Excavation of contaminated soil followed by treatment/disposal would permanently remove
contaminated soil, thereby reducing human health risks to within levels considered acceptable by
the EPA, and significantly reducing the ecological hazard quotients (Section 2.2 and Table 2-2).

4.4.3 Compliance with ARARs

The ARARSs that nced to be considered for Altcrnative 3 are presented in Appendix A. No
location-specific ARARs (Table A-1) have been identified that need to be considered for this
alternative. The remedial alternative would comply with all the action-specific ARARs (Table
A-2), specifically the regulations that deal with the TCLP test and the storage/disposal of
hazardous waste.

4.4.4 lLong-Term Effectiveness

This alternative would result in the permanent removal of the COCs in soil that currently exceed
PRGs. Human health risks caused by current (or future) hwman exposure to contaminated soil at
the site would be reduced to within levels considered acceptable by the LPA and the OEPA.

4.4.5 Reduction of Toxicity, Mobllity, or Volume

Alternative 3 would permanently reduce the toxicity and mobility of contaminants in
soil by stabilizing the COCs in excavated site soil followed by disposal. No actual
volume reductions would be achieved because COCs are transferred to another

location.

4.4.6 Short-Term Effectiveness

This altemative would not pose any risk to the community or the environment during
implementation. Measures would be taken to prevent excessive dust formation during
excavation and stabibization activities. Remedial workers would be equipped with protective

gear to prevent exposure.

The estimated time to complete the alternative is 18 to 24 months. This includes writing and
review of work plans, health and safety plans, a treatability study, mobilization, excavation of
3,300 cubic yards oi contaminated soil, ex-situ stabilization of excavated soil classified as
hazardous waste (about 960 cubic vards), confirmatory sampling, disposal of treated and non-
hazardous soil, and demobilization.
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4.4.7 Implementability

This alternative is technically and administratively implementable. No engineering or regulatory
restrictions stand in the way of implementation. The stabilizing agents and equipment needed
for the remedial alternative are readily available.

4.4.8 Cost
The detailed cost evaluation associated with the implementation of Alternative 3 s presented in

Table 4-2. The estimated capital cost for Alternative 3 is $358,000. There are no long-term
O&M costs associated with this alternative. Therefore, the present value of this alternative is the

same as It§ capita: Cost.
4.5 Alternative 4 — Excavation, On-Site Composting, and Off-Site Disposal

4.5.1 Description

Alternative 4 combines excavation, on-site composting, and off-site disposal in order to achieve
the RAO:s for soil at TNTB. The proposed approach is to excavate all the areas in which the
concentration of the COCs in soil exceed the PRGs defined 1n Chapter 2.0. The estimated
volume of contaminated soil from all over TNTB is 3,300 cubic yards. As described earlier, the
numnber of COCs exceeding PRGs and their concentration ranges vary from area to area within
TNTB. Therefore, following the excavation of the contaminated soil, representative soil samples
from each pile w:ll be analyzed using the TCLP test. Section 2.4.1 lists the applicable
regulations that identify the excavated soil as a hazardous waste. Based on the results of the
TCLP tests, non-hazardous waste can be disposed in a non-hazardous landfill. Any soil
identified as hazardous waste needs to be treated to achieve non-hazardous waste classification
prior to land disposal in a non-hazardous waste landfill. Based on existing soil data, it is
expected that approximately 560 cubic yards of soil would be classified as hazardous waste due
to the presence of 2,4-DNT, and therefore would require treatrnent prior to disposal in a non-
hazardous waste landfill. An additional 400 cubic yards of excavated soil might be classified as
hazardous waste due to the high lead concentrations. This portion of soil would be disposed at a
hazardous waste treatrnent and disposal facility.

On-site windrow composting would be used to treat the excavated soil classified as hazardous
waste. Windrow composting is a treatment process whereby organic compounds are
biodegraded or biotransformed by mesophilic or thermophilic microorganisms. The composting
process consists of mixing the waste material with bulking agents to increase porosity and thus
enhance air mass transfer in the system. Composting of nitroaromatics (TNT and 2,4-DNT) in
soil has been successfully demonstrated. The major parameters contributing to an efficient
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composting process are temperature, pH, moisture content, explosive concentrations, heat
production, and partial pressure of oxygen in the compost. Composting requires the construction
of an enclosed structure to maintain constant temperature during the process.

Windrow composting offers several advantages over other treatment technologies. Depending
on contaminant type and concentration, and amendment optimization, relatively rapid treatment
can be achieved in individual windrows, The compost process is self-heating which allows for
year-round treatment with minimal capital expense for heating of the treatment facilities. Due to
the physical properties and high nutrient (nitrogen and phosphorous) value of the finished
compost, the material could be used as a soil conditioner for revegetation activities. Drawbacks
to the technology include the significant volume increase (up to twice the onginal volume) and
the availability of the proper amendments. In addition to directly impacting treatment cost,
difficulties with amendment selection and availability may produce ammonia gas during the
composting process. The production of ammonia results in an increased treatment cost for air
monitoring and treatment (if necessary) and increased cost for personnel protective equipment
(PPE). Typical voiume ratios of amendments and contaminated soils for composting range from
60 to 80 percent amendments and 20 to 40 percent soil.

Proper selection of amendments for windrow composting is critical to the success of the process.
The amendments can be divided into the following general classifications: bulking agents,
nutrient sources, and inoculum. The addition of bulking agents allows air movement through the
compost and provides a measure of insulation for self-heating the windrow. Bulking agents may
include wood chips, yard waste (a combination of grass clippings and wood chips), or other
locally available products. Potential nutrient sources include alfalfa, starch (potato or corn), hay,
silage, food processing wastes, or green wastes. Animal manure is an excellent source of a
microbial inoculum for windrow composting. Selection of the amendment mixture entails a
correct balance of bulk density, carbon: nitrogen: phosphorus ratio, pH, moisture content, and
inocuium for rapid self-heating after blending. Bench-or pilot-scale windrow testing can be used
to optimize amendment ratios and process performance if necessary.

Windrow operation includes aeration and mixing, process monitoring and moisture addition. In
general, windrows would be turned three to seven times per weck with a commercial windrow
compost turner. The windrow turner straddles the windrow and travels the length of the
windrow. A rotating drum with teeth or flails provides a high degree of mixing and aeration
throughout the windrow. Process monitoring would include daily temperature readings
throughout the windrow. Properly blended compost would achieve a thermophilic temperature
within [ to 3 days of construction. Because the self-heating process and mixing/aeration would
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promote evaporation of the water from the compost, daily grab samples would be collected for
on site moisture content analysis. Based on the analytical results water would be added to the
windrow immediately before mixing to maintiin optimal moisture content in the windrow.
Composite samples would also be collected during the operation to provide data on the initial
contaminant concentration in the compost and to determine when confirmation sampling is
required. After the data have been validated and the windrow has been verified to meet the
project requirements, the windrow would be removed from the treatment area. Rubber tire
loaders would remove the windrow and direct Joad the treated compost into dump trucks for
transport to a staging area. The next windrow would be constructed in that space.

Based on a windrow dimension of 100 by 18 by 6 feet, approximately 260 cubic yards (90 cubic
yards of soil) of compost would be treated in each individual windrow with six windrows per
100 by 120 feet treatment enclosure. Assuming a 45-day cycle for each windrow including
windrow construv:ion, treatment, analytical confirmation and removal, the S60 cubic yards of
DNT-contaminated, stockpiled soil would be treated in approximately 2 to 3 months.

Following composting, representative samples of the treated soil would be tested for hazardous
characteristics using the TCLP tests. Once the soil is deemed non-hazardous, it would be
disposed in & non-hazardous waste landfill. If the soil is still hazardous due to hazardous
constituents other than the COCs (such as lead), an alternate treatment method would be
required. Based on a maximum detected concentration of 15 mg/kg for Aroclor 1260 (1T, 2000),
it is not expected that the PCB concentration in the excavated (and composted) soil will exceed
the LDR of 50 mg/kg.

4.5.2 Overall Protection of Human Health and the Environment

Excavation of contaminated soil followed by composting and disposal would permanently
remove contaminated soil, thereby reducing human health risks to within levels considered
acceptable by the EPA, and significantly reducing the ecological hazard quotients (Section 2.2
and Table 2-2).

4.5.3 Compliance with ARARs

The ARARSs that need to be considered for Alternative 4 are presented in Appendix A. No
location-specific ARARSs (Table A-1) have been identified that need to be considered for this
alternative. The remedial alternative would cornply with all the action-specific ARARs (Table
A-2), specifically the regulations that deal with the TCLP test and the storage/disposal of
hazardous waste.
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4.5.4 Long-Term Effectiveness

This alternative would result in the permanent removal of the COCs above PRGs. Human health
risks caused by current (or future) human exposure to contaminated soil at the site would be
reduced to within levels considered acceptable by the EPA. All excavated soil would be
disposed off-site thereby removing any risk associated with the site.

4.5.5 Reduction of Toxicity, Mobility, or Volume

Altemative 4 would permanently reduce the toxicity, mobility, and volume of
contaminants in soil by removing the COCs in site soil. The toxicity would be reduced
as a result of biological degradation during the composting process. All the excavated
soil (composted and non-composted) would be disposed off-site in the appropriate
landfill.

4.5.6 Short-Term Effectiveness

This alternative would not pose any risk to the community or the environment during
implementation. Measures would be taken to prevent excessive dust formation during
excavation and composting activities. Remedial workers would be equipped with protective gear
to prevent exposure to toxic constituents during the composting. This includes protection against
ammonia gas, which might be generated during the composting as a result of biological

activities.

The estimated time to complete the alternative is 18 to 24 months. This includes writing and
review of work plans, hcalth and safety plans, a treatability study, mobilization, excavation,
composting of the DNT contaminated soil, and disposal of the lead contaminated soil, disposal of
composted material, confirmatory sampling, and demobilization.

4.5.7 Implementability

This alternative is technically and administratively implementable. No engineering or regulatory
restrictions stand in the way of implementation. Implementation would involve amendment
delivery and stockpiling, soil preparation and windrow construction, windrow operations, and
treated residual management. The excavated soil (3,500 tons) and the composted soil (1,600
tons) would be disposed at a non-hazardous waste landfill if it is classified as a non-hazardous
waste based on the TCLP test, and if the maximum detected concentration of PCBs does not
exceed 25 mg/kg. The portion of the soil classified as hazardous waste (600 tons) due to the lead
concentrations would be sent to a hazardous waste treatment and disposal facility.
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Amendment delivery, stockpiling, and management are crtical factors in the success of the
windrow composting process. The required amendments would be procured from local sources
to minimize transportation costs, and reduce odor and handling issues associated with onsite
amendment stockpile. The amendments would be stored in individual bins constructed near the
treatment area, Amundment bins would be covered to mimumize precipitation infiltration and

runoff from the stockpiles.

4.5.8 Cost
The detailed cost evaluation associated with the implementation of Alternative 4 js presented in

Table 4-3. The estimated capital cost for Alternative 4 is $828,000. There are no long-term
O&M costs assoclated with this alternative. Therefore, the present value of this alterative is the

same as its capital cost.
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5.0 Comparative Analysis of Remedial Alternatives

This chapter provides a comparative analysis of all four alternatives developed in Chapter 4.0.
The comparison will tc based on the evaluation critena and the overall feasjbility of the

alternatives in achieving RAOs for contarninated soil at TNTB.

All of the alternatives, with the exception of Alternative 1, would permanently treat/remove
contaminated soil, thereby reducing human health risks to within levels considered acceptable by
the EPA, and significantly reducing the ecological hazard quotients. All of the alternatives
involving excavation and/or treatment of contaminated soil (Alternatives 2 through 4) may
provide a corollary benefit to long-term groundwater and surface water quality by removing or
mitigating the most significant source areas that contribute to contamination in these media.
Altemmative 1 does not employ removal, containment, or treatment response actions that would
mitigate the impact of source areas on receptors or other environmental media. Therefore,
Alternative ], No Action, will not be considered the recommended alternative.

Alternative 2, in-situ chemical oxidation, is the only alternative that evaluates an in-situ
treatment technology. In-situ treatment is preferred over ex-situ treatment because it avoids the
possibility of generating large quantities of hazardous waste, and it eliminates, in most cases, the
need for off-site disposal. Prior to recommending Alternative 2 over other alternatives, a soil
matrix demand test for the conlaminated soil at TNTB necds to be conducted. The soil matrix
demnand determines the amount of potassium permanganate that would be consumed by the soil
organic matter, and therefore has Jarge implications on the overall capital cost of the alternative.
In addition, a treatability study needs to be conducted to determine the ability of the chemical
oxidant in achieving PRGs, and to determine the exact ratio of chemical oxidant to COCs in soil.
A main drawback to Alternative 2 is that chemical oxidation would not treat the recalcitrant
PCBs detected 1n the soil at various locations. Therefore, soil portions contaminated with PCBs
above the PRGs would have to be excavated and disposed off-site (approximately 400 cubic
yards). However, the soil might be classified as a hazardous waste due to the presence of 2,4~
DNT and lead (both on the TCLP list) at high concentrations in soil. Treatment with potassium
permanganate would not transform or decrease the toxicity of lead in the soil. Therefore, off-site
disposal at a hazardous waste treatment and disposal facility might be required. This does not
mean that Alternative 2 should not be recommended as the preferred alternative for achieving the
RAOs at TNTB. Alternatives 3 and 4 require the excavation of far more soil (3,300 cubic yards)
compared to Alternative 2.
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Alternatives 3 and 4 both require the excavation of the 3,300 cubic yards of contaminated soil at
TNTB. This is followed by on-site ex-situ treatment of the excavated soil prior to off-site
disposal. Under Alternative 3 the soil portion of the excavated soil classified as a hazardous
waste Is treated using stabilization. Based on 2,4-DNT concentrations across the site, it ts
estimaled that 560 cubic yards would be classified as hazardous waste after subjecting soil
samples from all the excavated soil to the TCLP test. The advantage of stabilization over other
technologies is its ability to stabilize all the COCs in soil. Stabilization would immobilize
nitroaromatics, PAHs, PCBs, and lead. No other treatment technology is required following
stabilization, and the stabilized soil would most likely pass the TCLP test. Therefore, the
stabilized soil can be disposed at a non-hazardous waste landfill. The main drawback to
stabilization when compared to other technologies is that it does not destroy, transform, or
remove the contaminants from the soil. It only alters their mobility and bioavailability.
Therefore, it is not recommended to use the stabilized soil as fill (or backfil!) material on-site. In
comparison to stabilization, composting would transform the nitroaromatics and PAHs (and to a
lesser extent the PCBs) in soil to less toxic compounds. Composting will not reduce the toxicity
of lead; hence the composted soil might fail the TCLP test thereby requiring further treatment or
disposal at a hazardous waste landfill. Based on this comparison, Alternative 3 is recommended

over Alternative 4.

A cost analysis comparison of Alternatives 2, 3, and 4 shows that Alternative 3 is the most cost-
effective alternative with a capital cost of $358,000. Alternative 2 has a capital cost of $814,000,
and Alternative 4 has a capital cost of $828,000. Nore of the alternatives require any long-term
O&M or monitoring. Based on the cost analysis, Alternative 3 is the recommended alternative
for achieving the soil RAOs at TNTB.

In conclusion, Alternative 3 is the recommended alternative for achieving the RAOs for
contaminated soil at TNTB. Alternative 3 is the most cost effective, it stabilizes all the COCs
(and lead) in soll, it treats all the hazardous waste generated as part of the excavation, it
permanently reduces the health risk at the site, it significantly reduces the ecological hazard
quotients, it is achievable in a short time period, and it is administratively and techrically
implementable.
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Tabie 1-1

Summary of Total Hazard and Total Cancer Risk from Site-Related Chemlcals of Concern

Feaslblifity Study

TNT Area B, Plum Brook Ordnance Works

Sandusky, Ohio

Groundskeeper Indoor Worker Construction Worker On-Site Resident
Total Total Total Total Total Total Total Total
Contaminant Source HI ILCR HI ILCR H\} ILCR HI ILCAH
Surface Soll 1.60E+01 1.07E-04 6.83E+00 4.59E-05 NA NA NA NA
Total Soll NA NA NA NA 7.05E+01 1.55E-05 2.44E+02 1.15E-03
Surface Water NA NA NA NA 1.55E-01 4.23E-08 3.82E-02 4.03E-07
Sediment NA NA NA NA 1.94E400 8.276-07 1.58E-01 1.18E-06
Total across all medla  1.60E+01 1.07E-04 6.83E+00 4.59E-05 7.26E+01 1.63E-05 2,44E+02 1.16E-03

HIl = Hazard Index

ILCR = Incremental lifetlme cancer risk

NA = not applicable



Table 2-1

Selection of Preliminary Remediation Goals
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

Resident | Groundskeeper | Construction Worker
lcoc* Unit | RBRC RBRC RBRC
Nitroaromatics
2-amino4,8-dinitrotoluene | mg/kg|  0.40 NA 1.4
4-amino-2,6-dinitrotoluene | mg/kg| 0.40 NA 1.4
2,4-dinitrotoluene mg/kg| 7.5 NA 54
2,6-dinitrotoluene mg/kg| 2.75 NA 27
2-Nitrotoluene mg/kg 74 NA NA
2,4 6-trinitrotoluene mg/kg| 3.36 44 12
PCBs
Aroclor 1254 mg/kg 0.16. NA NA
Aroclor 1260 mg/kg| 2.87 13 NA
PAHs
Benzo(a)anthracene mg/kg| 54 NA NA
Benzo(a)pyrene mg/kg| 0.54 3.2 NA
Benzo(b)fluoranthene ma/kg| 54 NA NA
Dibez(a,h)anthracene mg/kg 0.65 35 NA
Indeno(1,2,3-cd)pyrene ma/kg| 54 NA NA

ARARSs - Applicable or Relevant and Appropriate Requirements
COC - Chemicals of Concemn

NA - Not Applicable

PAHSs - Polyaromatic Hydrocarbons

PCB8s - Polychlorinated Biphenyls

PRGs - Preliminary Remediation Goals

RBRC - Risk-Based Remedial Criteria

* Chemicals of Concern were determined in the human health risk assessment for TNT Area B. (IT
Corporation, TNT Area B Remedial Investigation, Volume Il, Final August 2000).

Notes:

1) The RBRC concentrations reflect a cancer risk of 1E-5 or a noncancer hazard of 0.1, whichever is
lower. The most conservative RBRC concentrations (resident - shaded) were selected as the PRGs.

2) Receptor assumptions for exposure to contaminated media at TNT Area B are presented in the
human health risk assessment. (IT Corporation, TNT Area B Remedial Investigation, Volume Il, Final
August 2000).

3) No chemical-specific ARARs were identified that need to be considered in the remediation of
contaminated soil at TNT Area B. The RBRCs were selected as the PRGs due to the absence of any
chemical-specific ARARs.,
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Table 2-2

Ecological Implications of Human Health Soil PRGs

Feasibility Study

TNT Area 8, Plum Brook Ordnance Works

Sandusky, Ohio

Human
Human Health Health
Chemical of PRG
Concern {mg/kg)
2-amino-4 6-dinitrotoluene 0.4
4-amino-2,6-dinitrotoluene 0.4
2,4<dinitrotolusne 7.5
2,6-dinitrotoluene 2.75
2-nitrotoluene 74
2,4,6-trinitrotoluene 3.36
IAroclor 1254 0.16
Aroclor 1260 2.67
Benzo(a)anthracene 5.43
Benze(a)pyrene 0.54
Benzo(b)fluaranthene 5.43
Dibsnzo(a,h)anthracene 0.85
Indeno(1,2,3-cd)pyrene 5.43

Scaled ¢
Critical EPC for Ecologlcal Lowest
Expected Ecological Critical ® Hazard Estimated |Reported
Resldual Hazard Ecological | Quotient Using| Reductlon |Detection
Conc.? Quotient Receptor Expected |in Ecological| Limit®
(ma/kg) (and receptor) ° (mg/kg) |Residual Con¢.| Hazard : (mgrkg)
< 025 13,600 wren 3.8 447 30 0.25
0.35 24,800 wren 6.91 1,256 20 0.25
0.34 116 shrew 1.51 3 4 0.25
< 0.25 8.92 shrew 0.83 1 7 0.25
- {not in surface soll) - - - -
0.78 15,900 shrew 6,900 2 8,846 0.25
< 0.037 510 shrew 0.53 18 29 0.037
1.1 2.43 hawk 0.852 3 1 0.037
0.049 124  shrew 2.4 3 49 0.36
0.077 108 shrew 2 4 26 0.36
0.1 97.6 shrew 1.8 5 18 0.36
< 038 176  shrew 0.55 58 3 0.38
0.062 57.1  shrew 1 4 16 0.36

® Resldual concentrations In surface soil were estimated by removing the 25 validated SO samples from the data base
that were within the proposal excavation footprint (FS Figures 14, 1-6, 1-10, 1-11, 1-12, 1-13, 1-16, 1-17, 1-18, 1-19,
1-22, 1-23, and 1-24), and recalculating the exposure point concentration following the methodology used in the Remedial

Investigation Report (Section 2.2.2 in Volume Il - Ecological Risk Assessment; IT, 2000). Dilution from clean backfill not

considered. Note: If the COC non detect, the lowest detection limit was used.
® From Ecological Risk Assessment ([T, 2000).

©Estimated using the following scaling relationship:
Scaled HQ = Resldual Conc. x {(pre-remediation HQ/pre-remediation EPC)

9 Estimated by dividing pre-remediation HQ by estimated post-remediation HQ (rounded to 1 significant figure).

Notes:

PRG = prefliminary remedlation goal
Ecological Hazard Quotient from Ecological Risk Assessment [ERA]
EPC = exposure point concentration (original EPC used in ERA for surface soil exposure)
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Table 2-3

Summary of Contaminated Soll Volume
Feasibllity Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

Bullding Number Area Length (f)| Width {fi) | Depth {fi)| Volume (1Y) | Volume (yd’) Camments Figure #
412 A 50 20 6 6000 222 Boring refusal on bedrock a1 6 ft bgs. RBRCs
B 10 10 8 600 22 exceedad in deepesi samples collected (3.0 ft Fiaure 1-4
c 10 10 6 800 2 bgs). Assumed {hat contamination extends to igure 1-
bedrock.
417 A 20 25 3 1500 58
8 20 25 3 1500 56
Bedrock <
C 5 25 3 3375 125 edrock estimated at 3 ft bgs. Figure 1-8
D 65 25 3 4875 181
452 A 25 45 10 11250 417
Bedrock not encountered to a depih of 10 ft bgs.| Figure 1-10
B 15 15 10 2250 83
453 A 15 15 8.5 1912.5 71 Bedrock encounfered at 8.5 ft bgs. Figure 1-11
456 A 14 14 4 784 29
8 24 24 4 2304 85
¢ z 13 4 1404 52 Boring refusal on bedrock at 4 ft bgs. Assumed
D 20 10 4 800 30 that contamination extends to bedrock Flgure 1-12
E 10 10 3 200 15 on exiends to bedrock.
F 10 10 4 400 15
G 10 10 4 400 15
Borings not compleled af this site bui likely
bedrock Is present at about 4 ft bgs based on
NENH A 15 15 4 600 33 borings at Building 456. Assumed Figure 1-13
contamination is present 10 bedrock.
462 A 15 15 8 1800 67 Bedrock encounierad at 8 ft bgs. Figure 1-18
463 A 40 20 10 8000 208 Bedrock not encountered to a depth of 10 ft bgs.| Figure 1-17
468 A 35 20 75 5250 184 Bedrock encountered at 7.6 ft bgs.
B 45 30 7.5 10125 375 Figure 1-18
c 50 20 4.5 4500 167 Bedrock encountered at 4.5 fi bgs.
D 10 10 4.5 450 17
NWNH A 20 30 35 2100 78 Bedrock encountered a1 3.5 ft bgs. Figure 1-19
472 A 15 15 3 1125 42 |gedrock encountered at 5 f bgs. Figure 1-22
B 40 20 5 4000 148
473 A 15 15 10 2250 83 Bedrock not encountered to a depth of 10 ft bgs.| Figure 1-23
476 A 0 15 3 1575 L Bedrock estimated at 3 ft bgs. Figure 1-24
5] 15 15 3 675 25
NENH - Northeast Nail House SUM 3078
NWANH - Northwest Nail House Safety Factor 8%
Total 3324
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Table 24
Comparison of Universal Treatment Standards to Maximum Detected Concentrations
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

UTS® 10xUTS MDC° Does MDC exceed

Chemical® (mg/kg) (mg/kg) (mg/kg) 10 x UTS?¢
Inorganics

Aluminum NA NA 8400 -
Arsenic 14 14 294 Yes
Copper NA NA 445 —
Iron NA NA 32800 —
Lead 0.69 6.9 245 Yes
Manganese NA NA 504 —
Thallium 1.4 14 1.4 No
Nitroaromatics

2-amino-4,6-dinitrotoluene NA NA 93 —
4-amino-2,6-dinitrotoluene NA NA 45 -
2 4-dinitrotoluene 140 1400 254.5 No
2,6-dinitrotoluene 28 280 180 No
2-Nitrotoluene NA NA 82 —
2,4,6-trinitrotoluene NA NA 6300 —
PCBs

Total PCBs 10 100 15 No
PAHs

Benzo(a)anthracene 34 34 24 No
Benzo(a)pyrene 0.34 34 2 No
Benzo(b)fluoranthene 6.8 68 1.8 No
Dibez(a,h)anthracene 8.2 82 0.55 No
Indeno(1,2,3-cd)pyrene 34 34 1 No

COC - Chemicals of Concern

MDC - Maximum detected concentration
NA - Not Applicable

PAHs - Polyaromatic Hydrocarbons
PCBs - Polychlorinated Biphenyls

UTS - Universal Treatment Standard

? Chemicals selected for screening are the COC in addition to inorganic constituents detected at elevated
concentrations with respect to backgroung concentrations.

® The universal treatment standards are defined in 40 CFR 268.48 Table UTS,

¢ The maximum detected concentration (mg/kg) was selected as the greater of the field screening results
and the fixed-base results. Historical data was not used in this table.

% |f the MDC in contaminated soil {classified as a hazardous waste) exceeds the UTS, a 90% reduction in
total concentration capped by 10 x UTS is required prior to land disposal (40 CFR 268.49).

KNMPBOWATNT-Area\AreaB\AreaBNew\Tablas-Section2\Table 2-4112/21/00\2:14 PM



Table 4-1

Cost Estimate for Alternative 2 - In-Situ Chemical Oxidation
Feasibility Study

TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 3)

Design + Workplan Total Cost
Description Cost ($itern)  Number Total Cost (3)
Gonceptual Design $12.000 1 $12,000.00
Treatability Study $12,000 1 $12,000.00
Field Pilot Testing $20,000 1 $20,000.00
Health and Safety 33,000 1 $3,000.00
Permits $1,000 1 $1,000.00
Final Design $17,000 1 $17,000.00
Procurement $3,500 1 $3,500.00
Task Total $68,500.00 | $68,500.00
Mobillzation
Labor Cost ($/hr} Hours Totat Cost (§)
Eq. Operator $80 8 $480.00
Truck Driver $40 8 $320.00
Engineer 380 8 $640.00
$1,440.00
Equipment Mobe Cost (8) Number Total Cost (3)
Excavator $500 1 $500.00
Dump Truck $200 2 $400.00
Material Mixer $1,.000 1 $1,000.00
$1,900.00
ODCs Cost (%) Number Total Cost ()
Alirfare $500 3 $1,500.00
Perdiem 340 3 $120.00
Hotel $90 2 $180.00
$1,800.00
Task Total $5,140.00 $5,140.00
Excavation of Soll Contaminated With PCBs
Labor Cost ($/hr) Hours Total Cost ($)
Eq. Operator $60 8 $480.00
Truck Driver $40 16 $640.00
Engineer 380 8 $640.00
$1.760.00
Equipment Cost ($/day) Days Total Cost ($)
Excavator $250 1 $250.00
Dump Truck $100 2 $200.00
$450.00
ODCs Cost ($) Number Total Cost ($)
Analytical $800 4 $3,200.00
Perdiem $40 4 $160.00
Hotel S50 2 $180.00
$3,540.00
Task Total $5,750.00 $5,750.00

In\pbowimt-anea\areab\newanead\l 4/17/00:3.00 PM




Table 4-1

Cost Estimate for Alternative 2 - in-Situ Chemical Oxidation
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 3)

In-Situ Chemical Treatment

Pre-Characterization Sampling $5,000
Chemical Costs 3300 Ibs $1.31/Ib  $432,300.00

Freight 13000 $13,000.00
Phase | Deployment $34,000.00
Phase | Monitoring $3,000
Phase Il Deployment $14,000.00
Phase Il Monitoring $3,000

Task Total $504,300.00] $504,300.00
Off-site DIsposal (Hazardous Waste)

Disposal Cost Cost ($ton)  Number Total Cost (§)
Transportation $30.00 800 $18,000.00
Disposal $150 600 $90,000.00

$108,000.00

Task Total $108,000.00| $108,000.00
Damobilization

Labor Cost ($/hr) Hours Total Cost ($)
Eq. Operator $60 8 $480.00
Truck Driver $40 8 $320.00
Engineer $80 8 $640.00
$1,440.00

Equipment Mobe Cost (3) Number Total Cost ($)
Excavator $500 1 $500.00
Dump Truck $200 2 $400.00
$900.00

ODCs Cost (%) Number Total Cost ($)
Airfare $500 4 $2,000.00
$2,000.00

Task Total $4,340.00 $4,340.00

Total Capital Cost  $696,030.00
O&M Cost $0.00

Contingency 10%  $68,603.00
PM Multiplier 7%  $48,722.10

[ Tofal Cost _ $814,000]

XMabowiint-arrea\areadinewareab\1 1/17/003:00 PM



Table 4-1

Cost Estimate for Alternative 2 - In-Situ Chemical Oxidation
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 3)

Assumptions:

3300 cubic yards of total treated soil

Cost of potassium permanganate is $1.31/1b

Excavate 400 cubic yards of soil contaminated with PCBs
Sample excavated soil every 150 tons (4 samples)

Cost estimate for analytical analysis per sample is $800
Assume excavated soil is hazardous due to lead content
1.5 tons/cubic yard density

600 tons of hazardous soil to be disposed off-site
Transportation Costs are $30/ton

Disposal Costs are $150/ton including disposal fees

Total cost is rounded to the nearest $1,000.

The presented cost is -30% to +50% of the actual project cost

Kn\pbowiini-areatareabinewaneal\1 1117/00\3:00 PM



Table 4-2

Cost Estimate for Alternative 3 - Stabilization
Feaslbility Study
TNT Area B, Plum Brook Ordnance Works

Sandusky, Ohio
(Page 1 of 3)
Design Total Cost
Description Cost ($/item) Number Total Cost ($)
Conceptual Design $12,000 1 $12,000.00
Treatability Study $12,000 1 $12,000.00
Health and Safety $3,000 1 $3,000.00
Permits $1,000 1 $1,000.00
Final Design $17,000 1 $17,000.00
Procurement $3,500 1 $3,500.00
Task Total $48,500.00 | $48,500.00
Mobilization
Labor Cost ($/hr) Hours  Total Cost ($)
Eq. Operator $60 8 $480.00
Truck Driver $40 8 $320.00
Engineer $80 8 $640.00
$1,440.00
Equipment Mobe Cost (§) Numbsr Total Cost (3)
Excavator $500 2 $1,000.00
Durnp Truck $200 2 $400.00
$1,400.00
ODCs Cost ($) Number Total Cost ($)
Airfare $500 3 $1,500.00
Task Total $4,340.00 $4,340.00
Excavation
Labor Cost (§/hr) Hours Total Cost ($)
Eq. Operator $60 48 $2,880.00
Truck Driver $40 48 $1,920.00
Engineer $80 48 $3,840.00
$8,640.00
Equipment Cost ($/3ay) Days Total Cost ($)
Excavator $250 i2 $3,000.00
Dump Truck $100 12 $1,200.00
$4,200.00
ODCs Cost () Number Total Cost ($)
Analytical $800 33 $26,400.00
Perdiem $40 36 $1,440.00
Hotel $30 12 $1,080.00
$28,920.00
Task Total $§41,760.00 $41,760.00




Table 4-2

Cost Estimate for Aiternative 3 - Stabilization
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 3)

Treatment |

lLator Cost ($/nr) Hours Total Cost ($) |
Eq. Operator $60 48 $2,880.00
Engineer $80 48 $3,840.00
$6,720.00
Equipment Cost ($/day) Days Total Cost ($)
Excavator $250 B $1,500.00
$1,500.00
ODCs Cost ($) Number Total Cost ($)
Perdiem $40 12 $480.00
Hotel $90 8 $720.00
Carbon $900 14.4 $12,960.00
Cement $90 72 $6,480.00
Mix Box $3,000 1 $3,000.00
Analyticaf $800 10 $8,000.00
$31,640.00

Task Total $39,860.00 $39,860.00

Off-site Disposal

Labor Cost ($/hr) Hours Total Cost ()
Eqg. Operator $80 48 $2,880.00
Engineer $80 48 $3,840.00
$6,720.00
Equipment Mobe Cost ($) Number Total Cost ($)
Excavator $500 6 $3,000.00
$3,000.00
ODCs Cost (3) Number Total Cost ($)
Perdiem $40 24 $960.00
Hotel $90 12 $1,080.00
Transportation $6.25 5000 $31,250.00
Disposal Cost $25 5000 $125,000.00
$158,280.00

Task Total $168,010.00( $168,010.00




Table 4-2

Cost Estimate for Alternative 3 - Stabilization

Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio
(Page 3 of 3)

Demobilization |
Labor Cost ($/hr) Hours Total Cost ($)
Eq. Operator $60 8 $480.00
Truck Driver $40 8 $320.00
Engineer $80 8 $640.00
$1,440.00
Equipment Mobe Cost ($§) Number Total Cost ($)
Excavator $500 1 $500.00
Dump Truck $200 1 $200.00
$700.00
ODCs Cost ($) Number Total Cost ($)
Airfare $500 3 $1,500.00
$1,500.00

Task Total $3,640.00 $3,640.00

Total Capital Cost  $306,110.00
O&M Cost $0.00

Contingency 10%  $30,611.00
PM Multiplier 7%  $21,427.70

Total Cost $358,000|

Assumptions:

3300 cubic yards of total excavated soil

Sample excavated soil every 150 tons (33 samples)

Cost estimate for analytical analysls per sample is $800

960 cubic yards of hazardous soll that needs to be stabilized

1.5 tons/cubic yard density

1440 tons of hazardous soil

0.01 mix ratio carbon and 0.05 mix ratio Portland cement

Carbon cost $900 per ton

Cement cost $90 perton

Need 1 ton of carbon for every 100 tons of soil

Need 5 tons of cement for every 100 tons of soil

Sample stabilized soil every 150 tons

Analyze samples for TCLP, Ignitability, PCBs, VOCs, and SVOCs.
Cost estimate for analytical analysis per sample is $800

Dispose of stabilized soil and non-stabilized non-hazardous soil at non-hazardous waste landfill
Total mass of soil (stabllized and non-stabilized) is roughly 5000 tons
Transportation Costs are $6.25/ton

Disposal Costs are $25/ton including disposal fees

Total cost is rounded to the nearest $1,000.

The presented cost is -30% to +50% of the actual project cost



Table 4-3

Cost Estimate for Alternative 4 - Composting
Feaslbillty Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohlo

(Page 1 of 3)

Design “Total Cost
Description Cost ($4tem)  Number Total Cost (3)
Gonceptual Design $10,000 1 $10,000.00
Health and Safety $3,000 1 $3,000.00
Permits $1,000 1 $1,000.00
Pilot Test $12,000 1 $12,000.00
Final Design $17,000 1 $17,000.00
Task Total $43,000.00 $43,000.00
Mobilization
Labor Cost ($/v) Hours  Total Cost ()
£q. Openator $60 8 $480.00
[Truck Driver $40 8 $320.00
Engineer $80 8 $640.00
$1,440.00
Equipment Mobe Cost ($) Number Total Cost ($)
Backhoe $250 $250.00
Fronmt End Loader $500 1 $500.00
Dump Truck $200 2 $400.00
Scarab $750 1 $750.00
$1,900.00
ODCs Cost (3) Number Total CGost (3)
Fleld Traller $4,300 i $4,300.00
Airfare $500 5 $2,500.00
$6,800.00
Task Total $10,140.00 $10,140.00
Excavation, Characterization and Stockpliling
Labor Cost ($/hr) Hours  Total Cost (3)
Eq. Operator $60 48 $2,880.00
Truck Driver $40 48 $1,920.00
Engineer $80 48 $3,840.00
$8,640.00
Equipment Cosi ($/day) Days  Total Cost ($)
Backhoe 3250 6 $1,500.00
Front End Loader $500 8 $3,000.00
Dump Truck $200 8 $1,200.00
$5,700.00
ODCs Cost (3) Number Total Cost (3$)
Anaiytical $800 33 $26,400.00
Perdiem $250 8 $1,500.00
Hotel $90 12 $1,080.00
$28,980.00
Task Total  $48,320.00 $43,320.00




Table 4-3

Cost Estimate for Alternative 4 - Composting

Feasibility Study

TNT Area B, Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 3)

Windrow Composting

Labor (3 months) Cost (/M) Hours  Total Cost (§)
Eq. Operator $60 520 $31,200.00
Engineer $80 130 $10,400.00
Site Super $50 130 $6,500.00
Tech Manager $90 40 $3,600.00
Laborer $40 520 $20,800.00
§72,500.00
Equipment Cost ($/day) Days  Total Cost ($)
Backhoe $250 65 $16,250.00
Front End Loader $500 65 $32,500.00
Scarab $750 65 $48,750.00
$97,500.00
Structures Cost (/) t Total Cost ($)
|Fabric Building $8 12000 $90,000.00}
$90,000.00
Amendments Cost ($/cy) Cubic Yard Tota! Cost (3)
325 1300 $32,500.00
ODCs Cost (8) Number Total Cost (8)
Perdiem $250 80 $22,500.00
Hotel $60 90 $8,100.00
Analytical $800 6 $4,800.00
£35,400.00
Task Total $327,900.00| $327,900.00
Off-site Disposal
LLabor Cost ($/hr) Hours  Total Cost ($)
Eq. Operator $60 48 $2,880.00
Engineer $80 48 $3,840.00
$6,720.00
Equipment Cost ($/day) Days  Total Cost ($)
Backhoe $250 & $1,500.00
$1,500.00
ODCs Cost ($) Number Total Cost ($)
Perdiem $40 24 $960.00
Hotel 390 12 $1,080.00
Non-hazardous Sotl Disposal
Transpontation $6.25 5100 $31,875.00
Disposal Cost $25 5100 $127,500.00
Hazardous Soil Disposal
Transportation $30 800 $18,000.00
Disposal Cost $150 600 $90,000.00
$269,415.00
Task Total $277,635.00| $277,635.00




Table 4-3

Cost Estimate for Alternative 4 - Composting
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohlo

(Page 3 0of 3)
Demobllization

Labor Cost ($/hn) Hours  Total Cost ($)
Eq. Operator $60 8 $480.00
ruck Oriver $40 8 $320.00
Engineer $80 8 $640.00
$1,440.00

Equipment Mobe Cost (8) Number Total Cost ($)
Backhoe 3250 1 $250.00
Front End Loader $500 1 $500.00
Oump Truck $200 2 $400.00
Scarab $750 1 $750.00
$1,900.00

ODCs Cost (3) Number Total Cost (§)
Alrfare $500 S $2.500.00
§2,500.00

Task Total $5,840.00 $5,840.00

Total Capltal Cost $707,835.00
O&M Cost $0.00

Contlngency 10%  $70,783.50
PM Muttiptler 7% $49,548.45

[ Total Cost ___ $828,000]

Assumptlons:

3300 cubic yards of total excavated soil

Sample excavated soil every 150 tons (33 semples)

Cost estimate for analytical analysis per sarmple is $800

560 cubic yards of hazardous soil that needs to be composted

400 cubic yards of hazardous soil that needs to be disposed at a hazardous waste landfill
1.5 tons/cubic yard density

840 tons of hazardous soil that needs to be composted

600 tons of hazardous soil that needs to be disposed at a hazardous waste landfill
Composting amendments avallable within 75 mile radius

Fabric structure area is 12,000 f

Sample treated soil every 150 tons

Analyze samples for TCLP, Ignitabllity, PCBs, VOCs, and SVOCs.

Cost estimate for analytical analysts per sample is $800

Dispose of composted soll and non-composted non-hazardous soil at non-hazardous waste landfil.
Mass of composted soll is roughly 1600 tons {includes mass increase from amendments)
Mass of non-composted non-hazardous soli is roughly 4100 tons

Total soil mass disposed non-hazardous waste landfill is 5100 tons

Transportation Costs are $8.25/ton '

Disposal Costs are $25/0n including disposal fees

Mass of hazardous waste disposed at hazardous waste landfill is 600 tons
Transportation Costs are $30/ton

Disposal Costs are $150/ton Including disposal fees

Total cast is rounded to the nearest $1,000.

The presented cost is -30% to +50% of the actual project cost
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Location TNTB-S24 o~
Sample No. NA
Sample Date 16-0Oct-94 Location | S5387
Sample Depth (f1) 0.0 -1.5 Sample No. 10398
Parameter . | Units Result Qual Sample Daoie ‘ 8-Nov-98
Nitroaromatics (8330) Sample Depth (ft) 2.5 - 3.0
2.4, 6-Trinitrololuene " [ mg/kg 0.8 Parameter Units Result Qual
4-Aming-2-nitrotoluene | mg/kg 0.4 Nitrogromatics (IMS) |
2.4 -Dinitrotoluene [mg/kg | 1600 2,4-Dinitrofoluene ma/kg|  17.3
617,200 3,4-Dinitrotoluene mg/kg 12 [ | B
S 2—Amino—4—nitrotoluene mg/kg 0.4 S256 Location SS305
N 4-Nitrotoluene | mg/kg 1.1 Sample No. 10304
99107 Sample Date B-Nov-98
- —— Sample Depth (ft) [ 0.0 - 1.0
Location TNTB-524 SS253 Parameter Units Result Qual
Sample No. NA —\ Nitrooromatics (IMS) |
Sample Date 16-Oct-94 2,4 -Dinitrotoluene img/kg 82 |
Sample Depth (f) 1.5-3.0 BLOW CASE | 533877
Parameter Units Result Qual SS SS30
| Nitroaromatics (8330) i | _
[ 2,4-Dinitrotoluene mg/kg 75 _# | D.N.T SWEATS
2,6-Dinitrotoluene mg/kg 0.9
3,4-Dinitrotoluene mg/kg 4.2
Nitrobenzene mg/kg 5.7 PURE D.N.T.
Location TNTB-526
Sample No. NA
SS1174 Sample Dote 6-0ct-94
‘ Sample Depth (ft) 0.0 - 15
TNTB-S 'LO “, , - TNTB-S26 Parameter Units | Result |_Qual
"v/q‘(' j» Nitroaromatics (8330)
SS25 4-Amino-2-nitrotoluene | mg/kg 0.7 |
2.4-Dinitrotaluene mg/kg 7700
2,6-Dinitrotoluene mg/kg 8300
3,4-Dinitrotoluene mg/kg 470
1,3,5-Trinitrobenzene mg/kg 0.5
4 B
ss15@ SS16 SS1
N 617,100 25
55254 Location SS1
H Sample No. 1010
g‘;ﬁ;’;‘;’"m S Sample Date 26-0ct-98
Somple Date 76-0ct 98 SS Sample Depth (ft) . 0.0 - 1.0
Sample Depth (ft) 0.0 - 1.0 4;—' ><|—— iﬁ?!izr:f::aﬁcs (I4S) Lnits Result Qe
Parameter Units Result Qual -
Nitroaromatics (#dS) ] —f C _J_ 2,4-Dinitrotoluene Img/kg 9.6
2,4-Dinitrotoluene mg/kg 23 !
D.N. T. SWEATING & GRAINING HOUSE
BUILDING 412
SS113
Location TNTB-S25
Sample No. NA
Sample Date 16-Oct-94
Sample Depth (fD) 0.0 - 1.0
Parameter Units Result Qual
Nitrogromatics (8330)
2,4,6-Trinitrotoluene mg/kg 0.7
4-Amino-2-nitratoluene mg/kg 0.5
2,4 -Dinilrotoluene mg/kg
2-Amino-4,6-dinitroiclueng mg/kg 1.8
2,6-Dinitrotoluene _ | mg/kg 12000 N
3,4 -Dinitrotoluene mg/kg 48
N 617,000
— <o
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LEGEND:
SCREENING SURFACE SOIL
SSoT SAMPLING LOCATION
A SS395 SUBSURFACE SCREENING SOIL

SAMPLING LOCATION
HISTORICAL SOIL BORING
LOCATION WITH EXPLOSIVES
DETECTION

FIRE HYDRANTS

[®ITNTB-S6

Q

> POTABLE WATER VALVE
7
"/ /' / /| POTENTIAL REMEDIATION AREA
NOTES:

1. NITROAROMATICS (IMS) - IMS SCREENING
RESULTS

2. OVERBURDEN THICKNESS ESTIMATED AT
APPROXIMATELY 6 FT.

3. SHADED CONCENTRATIONS INDICATE DETECTIONS
EXCEEDING PRGs.

4. TOTAL REMEDIATION VOLUME IS ESTIMATED
AT 266 YDS.

AREA A:

ASSUMED DEPTH: 6 FT
ASSUMED DIMENSIONS: 50'X20°
VOLUME = 222 YD3

AREA B:

ASSUMED DEPTH: 6 FT
ASSUMED DIMENSIONS: 10'X10"
VOLUME = 22 YD3

AREA C:

ASSUMED DEPTH: 6 FT
ASSUMED DIMENSIONS: 10'X10"
VOLUME = 22 YD3

FIGURE 1-4

BUILDING 412 SWEATING AND
GRAINING HOUSE SAMPLE
LOCATIONS, ANALYTICAL RESULTS,
AND POTENTIAL REMEDIATION
AREAS

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION

A Member of The IT Group
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TNTB'SS HISTORICAL SOIL BORING LOCATION WITH EXPLOSIVES

DETECTION

LEGEND:
7SSO SCREENING SURFACE SOIL SAMPLING LOCATION
ASS395 SUBSURFACE SCREENING SOIL SAMPLING LOCATION
SURF ACE/SUBSURFACE SOIL SAMPLING CONFIRMATION
O so040 LOCATION

@-TNTB-SS HISTORICAL SOIL BORING LOCATIONS

@ MK-MW?17  MONITORING WELL LOCATION

——————— FORMER WASTEWATER FLUME LINE (UNDERGROUND)

DRAINAGE CULVERT

POTABLE WATER VALVE

B>
{ EXPANSION JOINT IN STEAM LINE

—_—— DRAINAGE DITCH

m POTENTIAL REMEDIATION AREA

1. NITROAROMATICS (IMS) - IMS SCREENING RESULTS
2. NITROAROMATICS (8330) - METHOD 8330 RESULTS
3. OVERBURDEN THICKNESS ESTIMATED TO BE APPROXIMATELY 3 FT.
4, SHADED CONCENTRATIONS INDICATE DETECTIONS

EXCEEDING PRGs.

5. TOTAL REMEDIATION VOLUME IS ESTIMATED AT 300 YDS3.

AREA A

ASSUMED DEPTH: 1.5 FT
ASSUMED DIMENSIONS: 20'X25'
VOLUME = 28 YD3

AREA B:

ASSUMED DEPTH: 1.5 FT
ASSUMED DIMENSIONS: 20'X25'
VOLUME = 28 YD3

AREA C:

ASSUMED DEPTH: 1.5 FT
ASSUMED DIMENSIONS: 45'X25'
VOLUME = 63 YD3

AREA D:

ASSUMED DEPTH: 3 FT
ASSUMED DIMENSIONS: 65'X25'
VOLUME = 181YD3
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Location TNTB-S1 TNTB-S Location SS050
Sample No. NA NA Sample No. 10049
Sample Date 14-Oct-94 14-Oct-94 Sample Date 27-0ct-98
Sample Depth (D) 0.0 - 1.5 1.5 - 3.0 Sample Depth (ft) _ 00 - 10
| Parameter Units Result Qual Result Qual Parameter _ Units Result Qual
Nitroaromatics (8330) Nitrogromatics (IMS)
e RRTroloinne © A R | : X 2.,4,6-Trinitrotoluene mg/kg 0.53
2,4 -Dinitrotoluene ma/ kg 0.5 Q.
Aming-2,6-dinitratoluene [ma/kg | 0.3 04
3,4-Dinitrotoluene ma/kg 0.3
HWMetals ma/kg
H Arsenic mag/kg 20
W Antimony ma/kg 8.6
{Chromium mg/kg 15
HLocation SS242
NSample No. 10241
Sample Date 2-Nov-98
Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual
Nitrogromatics (IMS)
2,4,6-Trinitrotoluene mg/kg | 0.47 YT
Sample No.
Sample Date
Sample Depth (ft)
: Parameter
Nitroaromatics (IMS)
' 2,4,6-Trinitrotoluene
. I
lt ocation S018 P
Somple No. 10670 [
Sample Date 11-Nov-98 to SS049 ||
ample Depth (fD) 0.0-1.0 I 10048 |
Parameter Units Result Qual Lot 27-Oct-98 | |
Semivolatile Organics [ Sample Depth (f0) 0.0 - 1.0 |
2,4-Dinitrotoluene mg/kg | 0.059 J [ Units Result Qual I
Benzotalanthracene mg/kg | 0.056 J [ ] Nitroaromatics (MS)
Benzo(a)pyrene mg/kg [ 0.057 J Location TNTB-54 TNTB-54 , bt 2,4,6-Trinitrotoluene mg/kq 0.55 y
enzo(b)fluoranthene mg/kg | 0.083 J Sample No. NA NA , [/
Benzo(k)fluoranthene mg/kg | 0.06 J Sample-Date . e 49-0ct=-94. . | . 19-0¢t-94 .. tot
Chrysene mg/kg | 0.067 J Sample Depth (fO) 0.0 - 1.0 1.0 - 1.5 ' [ TNTB-52 TNTB-52 —I
Fluoranthene mg/kg [ 0.092 J Parameter Units Result Qual Result Qual tos NA NA
Fhenanthrene mg/kg | 0.046 J Nitroaromatics (8330) [ 14-0ct-94 12-0ct-04 |
Fyren _ mg/kg | 0.074 J 2,46-Trinitrotoluene  |mg/kg [ 5 | | BB [ o 0.0 - 1.0 10 - 2.5 |
Nitroaromatics (8330) 2.4 -Dinitrotoluene ma/kg 3.2 4.5 / / Units Result Qual Result ||
2,4,6-Trinitrotoluene mg/kg 2.8 4-Aming=2,6-  |maskg | TRl o e g i [ Nitroaromatics (8330) ||
3-Amino-4,6- te _\'_Iﬂ%%ﬁq 38 - Aming=4,6-~ elmg/kg | 2.4 | | 43 | ,4,6-Trinitrotoluene myg/kg 1.6 1.2 I
4~ Aming-2,6-din mg/kg| 2 2,6-Dinitrotoluene ma/kg | 0.3 05 ' ma/kq | 0.8 0.4
Nitroaromatics _(IMS) 3,4-Dinitrotoluene ma/kg | 0.5 1.6 SS051 1 / kg | 0.3 R T I
2,4,6-Trinitrotoluene mg/kg| 0.24 1,3,5-Trinitrobenzene ma/kg | 0.3 0.5 e : it Qe ey
PCBs 1,3-Dinitrobenzene ma/kq 0.3 0.4 Al I 1/1 3,4-Dinitrotoluene ma/kg 0.5 0.4 p
Aroclor 1260 mg/kg] 0.05 N . ( [' !
INTB 50/ §5241 ==
A 10053
27-0ct-98
0.0 - 1.0
Location SS048 Units Result Qual
Sample No. 10047 \ Nitroaromatics (IMS)
Sample Date 27-Oct-98 E B 2,4,6-Trinitrotoluene mg/Kg 0.51
Sample Depth (f0 0.0 - 1.0 SS242
Parameter Units Result
Nitroaromatics (IMS) 85243 /
2,4,6-Trinitrotoluene mo/k | 083 36 B-S2 WASTEWATER DISPOSAL
2,4-Dinitrotoluene mg/kg
5 Armino~4,56- dnilrotolens | ma/%a| 044 SETTLING TANKS
7 BUILDING 417
SS244 /)
’ $5048~ 4 THEES
[ Cocation S047 ' NA
N Sample No. 0046 ) 19-Oct-94 19-Oct-94
I Sample Date 27-0ct-98 _ 0.0 - 1.0
Sample Depth (f0) 0.0 - 1.0 _ Units Result Qual Result Qual
I Parameter Units Qudl rzw}oqvgtﬂcts lf8330) v — =3
Nitroaromatics (IMS) 2,4,6-Trinitrotoluene mg/kg R 3
([ Z.4.6-Trinitrotoluene ma7/Kg S047 S055 p _—— mg/kg | 03 0.6
S019 4= atoluene |may T T P 1
¥a . ~$_g_'*_‘-.‘ ¥ ] T z‘ 2
2,6-Dinitrotaluene mg/kg 0.3 0.2
N 618,600 3,4-Dinitrotoluene mag/kg 0.
s mg/kg
"ﬂ’ ka
Location 5018
Sample No. 10680
Sample Date 11-Nov-98
Sample Depth (ft) 0.0-1.0 N
Parameter Units Result Qudl ﬁf VIK-M Wiz Location S8055
PCBs T T N Tocat Sampe goi 10054
0 myg/ kg .1 Sample Date 27-0ct-98
AELLLTR Samp Sample Depth (F0 00 - 10
fl Location ;°""° Parameter Units Result Qual
1 Sample No. E-g:;?'nete - Nitroaromatics_(MS) B
T ocaton Sargple ;gteth o N ‘Nitrooromatics OMS) 2,4,6-Trinitrotoluene ma/kg 0.46
Sample No. ;ampe P - 2,4,6-Trinitrotoluene
Sampls Dote arameter _ Units Qual e
Nitroaromatics (IMS)
Sample Depth (ft) —
- 2,4,6-Trinitrotoluene mg/kg
Parameter Units Qual - ——— n
Nitroaromatice OMS) 2-Amino-4,6-dinitrotoluene | mg/kg
2.4 .6-Trinitrotoluene mg/kg 5582
0281
Nov-98
o =% 7 SSP56 i S058 it
ocation S Qual
W Sample No. 0335 | Nitroaromatics _(MS)
H_Sample Date 10-Nov-98
Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual
Nitroaromatics (IMS) <5058
2,4,6-Trinitrotoluene mg/kg]  0.84 165057
2-Amino-4,6-dinitrotoluene | mg/kg 0.27 YT
0.0 - 1.0
Result Qual
Nitroaromatics (IMS)
2,4,6-Trinitrotoluene 0.76
2 ] = /L= N R
+ssae7 ______________________________
ﬂ Location $8237
Sample No. 10236 ocallon e
Sample Date 2-Nov-98 — Sample Date 10-Nov-98
Sample Depth (ft) 0.0 - 1.0 Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual S ;-qromeler Resuft 'Quol
g]zr%a?omatic: (MS) T Nitroaromatics (IMS)
,4,6-Trinitrotoluene mg/kg 3.4 ST SRR el I
2.4-Dinftrotoluene 7k 20l trotoene 928
2% -4, otoly 17K
flLocation 016 .
Samp 10650 ] |
Samp 11-Nov-98 fl_Locat on\l , R o !
Sam 0.0-1.0 e _No. ocation
N 618,400  aransTor Rosult Goal e Date 37-0c 7/ Sample No. 10238 |
Semivolatile Organics e Depth (ft) Location 3017 Sample Date 2-Nov-98
2. 4-Dinitrotoluene mg/kg 0.16 J Parameter Units Result - Sample No. 0660 Sample Depth (ft) 00 - 10 f
2,6-Dinitrotoluene mag/kg | 0.072 J i 'Géa(ro???ticts l(/MS) - EocutnonN ample Date T~Nov-08 Parrameter I — Units Result Qual l‘ mmmmmm 1Y MR AU AP _—
Acenaphthylene mg/kg | 0.075 J 2,4,6-Trinitrotoluene myg/kg 0.93 Sample No. ample Depth (0 0.0-1.0 Nitroaromatics
Anthracene mg/kg | 0.058 J 2,4-Dinitrotoluene ma/kg Sample Date T&?T:%Teter Units Result Qual 1l 2,4,6-Trinitrotoluens mg/kg 8.1 ! |
Benzo(a)anthracene mg/kg 0.16 J 2-Arnino-4.6-(_i§.[ﬁtrot0!l.1ene mg/kg 0.6 Sample Depth (ft) Semivolatiie Organics | 2,4 -Dinitrotoluene mg/kg SS366 A | [
Benzo(a) mg/kg | 0.21 J Parometer 2,4-Dinitrotoluene ma/kg | 0.18 T )| [ LZ-Amino-46-dinitrotouene [maskg] 11 oy
Benzo(b) ma/kg | 0.18 J Mtrooromatics (MS) 2,6-Dinitrotoluene ma/kg |_0.081 J [
Benzo(gh ma/kg [ 0.13 J Iéocat on 24,6 Trinitrotoluens Anthracene mg/kg | 0.052 J ! i
Benzolk) mg/kg | 0.25 S°‘“°° ;O;( Benzo(a)anthracene ma/kq | 0.07 J | |
Chrysene mg/kg 0.19 J Sam 2 )a ?:h ) Benzo(a)pyrene mg/kg | 0.081 J ! |
Dibenzl{a,hlanthracene mg/kg | 0.068 J P“’“‘”’t op T Tadl Benzo(b)fluoranthene ma’/kg | 0.078 J | |
Fluoranthene mg/kg | 0.24 J ng;,:t;& Braaies nits ud Benzo(ghperylene ma’/kg | 0.059 J ! ' (
Indeno(1,2,3-cd)pyrene mg/kg| 0.13 J 5 4-Dnitror olue?\e a7k T Benzo(k)fluoranthene mg/kg | 0.1 J ’ |
Phenanthrene mg/kg | 0.082 J 2’6-0' Trotolue mg /kg 7 Chrysene mg/kg| 0.095 J ' \
Fyrene mg/kg | 0.21 J y T e';‘°e°u ne mg r ) Fluoranthene ma/kg | 0.1 J | |
Nitroaromatics (8330) Bor T e 5 Indeno(1,2,3-cdIpyrens ma/kg | 0.059 J v
7,4,6 trotoluene | anzololanihracens LA [Phenanthrene ma/kg | 0.047 J | |
5= —— - Benzolalpyrene mg/kg J Byrens marka | 0.097 T ‘
e - Benzo(blfluoranthene mg/kg J Firooromatics (83300 . | '
Nitrogromatics (MS) - Dzofghiperylene maks s 2,4 6-Trinitrotcluene | mg/kg| 3.8 .
2,4,6-Trinitrotoluene mg/kg| 0.8 C;ll?;soene uorantnens xglkg :' na ma’/kg| 0.76 | |
2 cg:lno 4,6-dinitrotoluene | mg/kg| 0.27 Eibenz(a’,)h)qnthracene . g;:g 5 2 o & -dinit ‘ . 7K I' i
ma/kd[ 012 N woranthens a7 J Nitroaromatics_(MS) ::I '
| eneda.dredipyrens L. ! 2,4,6-Trinitrotoluene mg/kg| 059 | |
enantirens e . 2-Amino-4,6-dinitrotoluene | ma/kg| 0.19 | .
P!‘rene _ mg/ kg J 53044- PCEs | '
Nitroaromatics (8330} A oclor 1360 AT R 7] ! |
2.4,B-Trinitrotoluene mg/kg '
2,4-Dinitrotoluene ma/kg Motals e L
p -;Mino-#,g—%@iohma mg/kg Lggd : , '
/ 4-Amino-2, trotoluena | mg/kg ( I
4 Nitrogromatics (IMS) L , ;
,/ 2,4, 6-Trinitrotoluene mg/kg ! ‘
/ 2-Amino-4,6-dinitrotoluene | mg7kg S804 55045 ' '
, PCBs —' i |
/ As 1254 ma/kg
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E 1,918,200

E 1,918,300

Location

SS370

SS370

Sample No.

10371

10372

Somple Date

6-Nov-98

6-Nov-98

Sample Depth (f1)

2.0 -

2.5

4.0 -

/

Parameter

Units

Result

Qual

Result

Nitroaromatics (IMS)

2,4,6-Trinitrotoluene

mg/kg

mg/kg

' T 2-Amino-4,6-dinitrotoluene

N 618, zoo .

: SS069 S070  ®SS071 ™

s a | |
C——] ,} 7 T CATCH BOX
WASH HOUSE LINE 655233 TB-SHb
BUILDING 466 04 SS370
E;ARRICSADSE SSO78 SS376 ,2188074 7SS072
SS234 g7 SS309
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W Anthracene mg/Kg | 0.027 J Lacation SS176
! Benzola)anthracene mg/kg | 0.046 J ‘ SS277 Sample No. 10174
! I-éenzoto) yrene mg/kg | 0.068 J SS331 E : Somple Date 27-0ct-98 F
| W Benzob)flucranthene ma/kg |_0.075 J ‘ Sample Depth (f) i 0.0 - 1.0
| Benzolahlperylens ma/kg | 0.051 T . B | Parameter _ Units | Result [ Qual
' Benzo(k) fluoranthene ma/kg | 0,093 J S ) : ’;’s’%‘fm'}"?t’“ (5) X
| Chrysene mg/kg | 0.087 J : i 5 A Tr_r‘r‘tg?m:len?m rng::kg 0.72
t Fluoranthene mg/kg 0.1 J Location 55182 1 ! M L LS ) 12
| 0(1,2,3-cd)pyrene ma/kg | 0.053 J Sample No. 10181 7 ‘
. Naphthalene ma/kg | 0.041 J ample Date 27-0ct-98 B-S9 SS2 | Location SSi76
| Phenanthr ene mg/ka | 0.083 J Sample Depth (fD) 0.0 - 1.0 ” < Sample No. 10175
’ . z’&o:l;omaﬁcs ma/ka | 0.088 J th:‘;?f’:ﬁ;ﬁcs - Units Result Qual gocat.on“ S5326 | Sample Date 27-0ct-98 \\_
¥ g < -
! 2.4.6-Trinitrotoluene mg/kg 22 2,4,6-Trinitrotoluene mg/kg| 0.76 S219 .:2;: Jgie 9-151933-598 T;'gmantgfpth & Units Resgl.to 1nguc:l
| 2-Aming~4,6-dinilrotoluene | mg/kg 4.7 SS220[ Sample Depth (ft) 0.0 - 1.0 Nitroaromatics (IMS) . \/
X 4-Amino-2,6-dinitraloluene | ma/ka E- B 1 Parameter Units Result Qual 2,4,86-Trinitrotoluene ma/kg! 3.7
Nitroaromatics (/MS. / S005 Nitroaromatics (IMS) : 6 k %
| I = ] toluene | ma/ kg 4
‘ 2.4,6-Trinitrotoene mo/ka | 98 Location 55219 SO24 2,4,6-Trinitrotoluene mg/kg| 0.56
l PCBs o Sample No. 0218 ocation SS216 SSZ
! Aroclor 1260 ma/ka .19 N Sample Date 2-Nov-98 ample No. 10215 I 5?172 Location S027
Melols Sample Depth (ft) 00 - 1.0 ample Date 30-0ct-98 383 8 Sample No 10760
! Lead ma7kg | 77.6 Parameter Units Result Qual ample Depth (ft) 0.0 - 1.0 SS215 2 :
! = Nitroaromatics (IMS) arameter Units Result Qual Sample Dote 11-Nov-98
/
| 2.4,6-Trinitrotoluens ma/kg| 047 Nitroaromatics (MS) Ty Sample Depth (1) 0.0-1.0
; == 5 4.6-Trinftrotoluens Ta7kg AWK Parameter . Units Result Qual
| - ﬁr— g‘imgo{gtlli 'Orgamcs - - 5
,4-Dinitrotoluene mg/kg X
i St 2,6-Dinitrotoluene ma/kg 0.1 J G
2-Methylnaphthalene mg/kg 0.1 J
i TNTB-S8 '@' 5$180 4.6-Dinitro-2-methylphenol | ma/kg | 0062 J
: § Benzola)anthracene ma/kg | 0.04 J
| g 17 Benzola)pyrene mg/kg [ 0.045 J
) Location SS180 ; Benzo(b)fluoranthene ma/kg | 0.07 J
| - Sample No. 10179 ) Benzolk)fluoranthene ma/kg | 0.062 J
h . Sample Date 27-0ct-98 y Chrysene mg/kg [ 0.091 J
‘ Sample Depth (fD) 0.0 - 1.0 ) Fluoranthene ma/kg 0.1 J
f Parameter Units Result Qual e } e =755 Phenanthrene ma/kg | Q.19 J
Nitroaromatics (MS) geation 2302 J
| L. . B 3 N
2,4,6-Trinitrotaluene mg/k 0.65 ample No. 10528
I / 4 ample Date 9-Nov-98 7
I // ample Depth (ft) 0.0 ~ 1.0
' ? Parameter Units Result Qual
| Location CSFA N ( \_Igg%gz ISS2Z25 Nitrogromatics (MS)
i Sample No. 10172 2,46 Trinitrotoluane ma/ka| 0.
| Sample Date 27-0ct-98 Ss181 Ve / =L
; Sample Depth (FO) 0.0 - 1.0 A E
Parameter Units Result Qual
! Nitroaromatics (IMS) ‘@'TNTB"S12
| / 2-Arino-4,6-dinitrotoluene | ma/kg | 0.36 Y4V
1
| P @_TN TB-S13 Location 55328 )
) Sampie No. 10327 | H
Location TNTB-S11 Sample Date 9-Nov-98
2 [ 1
! Sample No. NA | NN Sample Depth (ft) 0.0 - 1.0
| Sample Date 15-0ct-94 N Parameter Units Result Qual
- ! Sample Depth (fD 25 - 3.5 Nitroaromatics (M3)
: Parameter Units Result Qual 2,4,6-Trinitrotoluene mag/kg 0.4
/ ! Miroa'omafzw : SesmAy S hySchands =
i | o o [N
]
/ Lacation 330
e / — Sample No /~ 10329
i 88177 -
L cation Sample Date /_9-Nov-98 Location 55294
L ! Sample No. 10176 e e TTD 50 1o Somple No. 0293
ample Date 27-0ct-98 T 4
| S ample Depth (7D 50 - 1.0 Parameter _ Units” [ Result Qual Sample Date 8-Nov-98
‘ Parameter Units_|_Result | Qual Mtroaromatics (MS) 4 BUILDING 456 gampetDepth —_ Ui R e
| Nitroaromatics GMS) 2,4 6-Trinitrotoluene g7kg| 35 WASH HOUSE - LINE 5 arameter _ nits esult | Qual
\ 2,4,6-Trinitrotoluene ma/kg| 0.3 Hitrooromalies (M5)
tAE) ’ - 5
| 5~ Amino-4,6-dinftrotoluene | ma/kg| 018 246 Trinitrofolusne AT
: = =i = 2-Amino-4,6-dinitrotoluene m/kg 21
E 5;178 l
1( :
10177 F —x
i 27-0ct-98 g:‘;?::"No 532212 =
Sample_Depth (T 0.0 - 1.0 {
. Parameter Units Result Qual ample Date 2-Nov-98 !
: : - ample_Depth (FD 0.0 - 1.0 |
SS279 ! yg%gﬁﬁggfolggf ; ma/kg| 0.28 Parameter Units Result Qual ||
‘ | PLELAL] £2 Nitroaromatics (IMS}
4 ,B- ; ErEy FE
oppoo | ot |
¥
| ; , |
e i { Cocation $5217 ;g‘r‘:;':n\lo. %%g% l
| | Eumpe No. 10216 Location 35200 h Sample Date 11-Nov-98
i | | Sample Date 30-0ct-98 Sample No, 10291 || Sample Depth (ft) 0.0-1.0
| | | '.aumpet)epth (ft) T 0.0 - 10 Sample Date B-Nov-98 | Parameter Units | Result Qual
‘ I&;Z?:og;aﬁcs e nits Result Qual Sample Depth (fD ‘ 0.0 - 1.0 H S‘emiv’olatile Organics '
A B Trntretohione a7k S Parameter Units | Result Qual __H 2,4-Dinitrotoluene ma/kg| 0.15 J
! Lsd.Sotrinitrotoluer .82 Nitroaromatics (hiS) 2,6-Dintrotoluene ma/kg | 0.046 J
{ | 2.4,6-Trinitrotolene kgl & Benzo(a)pyrene mg/kg | 0.028 J
' 2-Amino-4,6-dini j T Benzo(b)fluoranthene mg/kg | 0.037 J
| Chrysene mg/kg | 0.042 J
i Fluoranthene mg/kg | 0.051 J J
Pyrene mg/kg | 0.04 J
' Nifroaromatics | | L]
| 2,4,6-Trinitrotoluene mg/kg 97 | Q
i - e Nitroaromatics (IMS)
ocation S £
h ample No. 0292 <[ ‘
Sample Date 6-Nov-98 o
,‘ Sample Depth (ft) 0.0 - 1.0 — ' . Q
| Parameter Units Result Qual R T TR TR v S BRI —
' Nitroaromatics (IMS) Eﬁ s b LAy iz e i Eaas C}::
, [ 54 Testoune  [mytis] W | v
i . “ o
Location S029
3 Sample No. 10780 % <
555 Sample Date T1-Nov-98 400N
i 1077% Sample Depth (ft) 0.0-1.0
“Noo- Parameter Units Result Qudl
! 110"\13_\'1'38 Semivolatile Organics : 7
| Orite T Rosolt T- Guai 2,4-Dinitrotoluene mg/kg | 0.079 7 Y u
' . Benzo(a)anthracene mg/kg | 0.046 J A
| Benzola)pyrene ma/kg | 0.048 J
| it AR Benzo(b)fluoranthene mg/kg [ 0.057 J
0 ? B-ainitro! PG o : Benzo(ghi)perylene mg/kg | 0.034 J % K
. ! Nitroaromatics (IMS. Chrysene mg/kg | 0.058 J
D) [ 5.4,6- Trinitrotoluene ™a7kg | 2.2 Fluoranthene mg/kg | 0.096 J
> E ot 7 3 & i fhenanthrene ma’kg | 0.066 J
- Pyrene mag/kg | 0.084 J
. e R A T ] a‘ﬁ T E’ N FE T BT Nitroaromatics
' 2.4,6-Trinitrotoluene mg/kq 1.15
) 2-Amino-4,6-dinfirotoluene | maskg | 1.8 |
| : D et crsluane 7kg| 0.7%
,4,6-Trinitrotoluene mg/kg X
s _ Q ™ /J 2-Amino-4,6-dinitrotoluene | ma/kg | 0.38
\\ PCBs
. 7 i aa
- '
e
2 !
s | ~ r
I #
1]
E N NO|  DATE REVISION BY [cHkD|DSSN Encr|PROVI apprff |
| ENGR MGR
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775616

INITIATOR: GUNDERSON |DWG. NO.:..\775616es.059

PROJ. MGR.: SPANGBERG | PROJ. NO.:

DRAFT. CHCK. BY: C. TUMLIN

ENGR. CHCK. BY: S. MUFFLER

STARTING DATE: 03/23/99 |DATE LAST REV.:

02:01:58

bvanderg

11714700 J DRAWN BY: B.VANDERGRIFF |DRAWN BY:

ci\cadd\design\775616es.059

&jp

E 1,918,900

R

-

N 618,500

|

N 618400
52185

SS274

Location 5032 !
Sample No. 10810 T
Sample Date 12-Nov-98
Sample Depth (1) 0.0-1.0 J
Parameter Units Result Qual |
Volatile Organics
Carbon_disulfide mg/kg | 0.0022 J |
Ethylbenzene mg/kg | 0.0017 J l /
Toluene mg/kg 0.01 J
Totalxylenes mg/kg | 0.0084 J |
Semivolatile Organics |
2,4-Dinitrotoluene mg/kg 0.17 J
2-Methylnaphthalene mg/kg 0.17 J
Acenaphthene mg/kg | 0.093 J
Acenaphthylene mg/kg 0.3 J
Anthracene mg/kg 0.92
Benzo(a)anthracene mag/kg 2.4
Benzalalpyrene ma/kg 2
Benzo(b)fluoranthene mg/ kg 1.8
Benzo(ghi)perylene mg/kg 0.88
Benzo(k)fluoranthene mg/kg 2
Carbazole mg/kg 0.2 J
Chrysene mg/kg 2.4
Dibenz(a,h)anthracene mg/kg 0.55
Dibenzofuran | mg/kg 0.78 J
Fluoranthene mg/kg 5
Fluorene mg/kg | 0.36 J
Indeno(1,2,3-cdlpyrene mg/kg 1
Naphthalene mg/kg | 0.073 J
Phenanthrene mg/kg 3
Pyrene mg/kg 3.6
| Nitroaromatics
2,4,6-Trinitrotoluene mg/kg | 7.6
2,4 -Dinitrotoluene mg/ kg 0.58
2-Amino-4,6-dinitrotoluene | mg/kg 3.7
4-Aming-2,6-dinitrotoluene | mg/kg 4
Nitroaromatics (IMS)
2,4,6-Trinitrotoluene mg/kg 1.1
2-Amino-4,6-dinitrotoluene | mg/kg 0.22
BChs NORTHEAST
Aroclor 1260 mg/kg | 0.99 N SS230 NAIL HOUSE
Metals
Copper mg/kg 445 38187
Lead - mg/kg 153
Location S5230
SS185 Somple No. 10229
SS1861a SS231 Sample Date 2-Nov-98
Sample Depth (fD) 0.0 - 1.0
Parameter Units Result Qual
Nitroaromatics (IMS)
2.4,6-Trinitrotoluene mg/kg 0.22
E—TE—
@as
Location 55231
8 Sample No. 10230
Sample Date 2-Nov-98
Sample Depth (ft) 0.0 - 1.0
35274 Parameter Units Result Qual
Nitroaromatics (IMS)
2,4,6-Trinitrotoluene mg/Kkg 0.21
04 ¢
SCALE
[ 1
0 30 60 FEET!

LEGEND:
msson OSSO
ss30s SNSRI S
Oso3¢  SERELRERILES Bburon
Q FIRE HYDRANTS

POTABLE WATER VALVE

FORMER WASTEWATER FLUME
LINE (UNDERGROUND)

POTENTIAL REMEDIATION AREA

i,

NOTES

1. NITROAROMATICS (IMS) - IMS SCREENING
RESULTS

2. NITROAROMATICS (8330) - METHOD 8330
RESULTS

3. BENZO(APYRENE ASSUMED TO BE PRESENT
ONLY IN SURFACE SOIL.

4. SHADED CONCENTRATIONS INDICATE DETECTIONS
EXCEEDING PRGs.

5. REMEDIATION AREA:

ASSUMED DEPTH: 4 FT
ASSUMED DIMENSIONS: 15'X15’
VOLUME = 33 YD3

FIGURE 1-13

NORTHEAST NAIL HOUSE
SAMPLE LOCATIONS, ANALYTICAL
RESULTS, AND POTENTIAL
REMEDIATION AREAS

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION

A Member of The IT Group




INITIATOR:  GUNDERSON [DWG. NO.:.\775616es.072

S. MUFFLER | PROJ. MGR.: SPANGBERG | PROJ. NO.: 775616

DRAFT. CHCK. BY: C. TUMLIN

ENGR. CHCK. BY:

T. BRADSHAW | DRAWN BY:

STARTING DATE: 03/23/99 |DATE LAST REV.:

04:26:31
11714700 { DRAWN BY:

c:\cadd\design\775616es.07 2

bvanderg

o o 8 o
2 @ s o o LEGEND:
~ s © o
[02] )y (0] [0}
-~ - -~ - 1 SS017 SCREENING SURFACE
Lt L L w SOIL SAMPLING LOCATION
y g, o SUBSURFACE SCREENING SOIL
Ny %F A SS390  SAMPLING LOCATION
N Locati 55091
Y Somple o, 10090 m RAILROAD TRACK
Sample Date 27-0ct-98
: L*f« Sample Depth (0 0.0 - 1.0
Focation 55095 /- L Parameter Units | Result | _Qual < POTABLE WATER VALVE
N Sample No. 10094 Nitroaromatics (IMS)
N 617,800 Somple Date 27-0ct-98 2,4,6-Trinitrotoluene mg/kg 0.18
— Sample Depth (fO 0.0 - 1.0 2,4-Dinitrotoluene mg/kg | 0.3 , Q FIRE HYDRANTS
Parameter Units Result Qual 4 ~p
Nitroaromatics (IMS) 4 —
2,4,6-Trinitrotoluene mg/kg 0.54 Location
L l szmp;e No. 10091 TANK
Focaton 55004 MONO HOUSE Sample Date __ 27-0ct-98
ampie € . = .
ggrmng:: gg'te 271—%05898 BUILDING 461 F’orometerp Units | Result Qudl —_—— DRAINAGE DITCH
Sample Depth (ft) 0.0 - 1.0 / Nitroaromatics (IMS) -
T 2,4,6-Trinitrotoluene mg/kg 0.89 i
e Units | Result | Qual SS095 SS400./ 2.4 Dinitrololuene ma/ka | 6.2
2,4,6~Trinitrot{otuene mg/k‘]g 1.2 SS200 & 7 )// ’
Focation 55248 / NOTES:
Sample No. 10247 ‘ ) : ——
Sample Dote 2-Nov-28 BAR CADE 1. NITROAROMATICS (IMS) - IMS SCREENING
Sample Depth (ft) 0.0 - 1.0 RESULTS
W Parameter Units | Result Qual 83247“] // .
Nit tics (IMS)
P e o — R SS QLV' 2. NO CONTAMINANTS EXCEEDING PRGs.
M @91 A|55401
- N L SS092
4 e
SS249 A !
N 617,700 SB402
\J\ Location ] | SS391 | B
Sample No. 10404
\ Sample Date 8-Nov-98
N Sample Depth (f0) 40 - 5.0
Parameter Units Result | Qual
Nit ti (IMS)
55093 e I
Location SS093
Sample No. 10092
Sample Date 27-0c¢ct-98
Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual
Nitroaromatics (IMS)
2,4,6-Trinitrotoluene mg/kg

Location SS250

Sample No. 10249

Sample Date 2-Nov-98 —

Sample Depth (fD) 0.0 - 1.0 : O

Parometer Units Result Qual

Nitroaromatics (IMS) E{

2,4,6-Trinitrotoluene mg/kg 0.4

2,4-Dinitrotoluene mg/kg 4.2 BN T e S F’GURE 1-14

_f AMRRuE A — BUILDING 461 MONO HOUSE

SAMPLE LOCATIONS AND
ANALYTICAL RESULTS
PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SCALE SANDUSKY, OHIO
m= et e IT CORPORATION
0 30 60 FEET A Member of The IT Group

N 617,600




LEGEND:
SURFACE SCREENING SOIL
@ sson SAMPLING LOCATION

775616
E 1,918,000°

E 1,918,100
E 1,918,200

INITIATOR:  GUNDERSON DWG. NO...\775618es.073

\ q jﬂ:ﬂ:mjj[ﬂ RAILROAD TRACK
@)
¥ > POTABLE WATER VALVE
; . $S280 X ,
\ 1/ i~ N () A, S

DRAFT. CHCK. BY: C. TUMLIN

S. MUFFLER | PROJ. MGR.: SPANGBERG | PROJ. NO.:

ENGR. CHCK. BY:

STARTING DATE: 03/22/99 |DATE LAST REV.:

T. BRADSHAW | DRAWN BY:

03:54:42

bvanderg

11714700 §DRAWN BY:

U ~ . ><}—’i\ ( EXPANSION JOINT IN STEAM LINE
N 617,600 \\\\\\ Té X —_— DRAINAGE DITCH
‘WLocation SS096
Sample No. 16095 Location | Ss098 O MANHOLE
Sample Date 23-0ct-98 %iie 2310(;32{7_98
%ﬁ%ﬁmh‘(m Units ResS{tO T Lguol w@h R | 0.0 - 1.0
Nitroaromatics ‘(IMS) Parameter | Units Result | Qual
24,8 Titrotohene | o Wirooromolcs W) —— 7| 043 NOTES:
N initrotoluene m g . J4-int rofoluene m . .
\\ \ 1. NITROAROMATICS (IMS) - IMS SCREENING
| N y. RESULTS
AN = —
Ne——X — 2 NO CONTAMINANTS EXCEEDING PRGs.
\ \g SS097
SS106 @ —ISS | 55098
Ss104 A —l? / 1 SSO99
’ Location SS281
— Sample No. 10280
Somple Date 4-Nov-98
_§9_rr§gr:‘e_[)fpth o nits Resugvo_tﬂﬂucl
Z /Ea SS“GG’““ Zz;zaf;;atics (IMS) > - -
88102 2,4,6-Trinitrotoluene mg/kg 0.36
SS101 @ ss307
SS105 ACID AND FUME RECOVERY / ‘
: BUILDING 469 /
SS102 b e oo a0 w000
_10‘01— JLI!!U" ” “ “ ”"”T{ﬂﬂjﬁﬁﬂﬂﬂﬂ nnnnnnnnnnnnn nopln n o n o O N B Ao np.on.n oo
Sample Dote 500158 e e r e r ey ey
Parameter Units Result Qual |p—f—B—A—Bp A4 B B 4 8 o g o g o p oo op oo g
Nitroaromatic it Resut A alp b o o o o ola o o oo o o
[L RNNNRRNARRNREANNNENNSNNNNRERRESE1NEESuEiRRENy (WAL
ﬁ FIGURE 1-15
BUILDING 469
— MJ:%& X XL . + ACID AND FUME RECOVERY
* SAMPLE LOCATIONS AND
N_617,400 ANALYTICAL RESULTS

\ PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION
0 30 60 FEET A Member of The IT Group

SCALE

c:\cadd\design\775616es.07 3




0
[(a]
9 e ] 3
4 o < =
Qo = © o
V818 o o o
IR (R = 2 5
G S
o
z|=
|3
3 | x
[
z|o
3 | & .
€ m N 618,000,
oz
Z | <
S
o |n
g8
g 8 Location S§8392
% & Sample No. 10405 10406
= |0 Somple Dote 8-Nov-98 8-Nov-98
_ Sample Depth (ft) 3.0 - 5.0 6.0 - 8.0
[rs
z |4 BI- TRIHOUSE S008 Parameter Units Result Qual Resuit Qual
3, i BUILDI 462 Nitroaromatics (IMS)
=Yy S039 2,4,6- Trinitrotoluene mg/kg | 0.37 0.64
== SS392 2-Amino-4,6-Dinitrotoluene | mg/kg 0.37
o lwn Location SS089 \
. Sample No. 10088
%l Sample Date 23-0Oct-98
¥ CU Sample Depth (ft) 0.0 - 1.0
o | x Parameter Units Result Qual S 81
518 Nitroaromatics (IMS) SS322
= o 2,4,6-Trinitrotoluene mg/kg 0.43 b
o
]E::(L LZQ 1 SSOQ y SS 2 Location S039
o | Sample No. 10880
Sample Date 12-Nov-98
L L Sample Depth (f0) 0.0 - 1.0
083 Parameter Units Result Qual
Semivolatile Organics
[7 g
. 35084 Benzo(a)anthracene mg/kg 0.05 J
1> Benzolalpyrene mg/kg | 0.055 J
18 Benzo(b)fluoranthene mg/kg | 0.044 J
e | - Benzo(k)fluoranthene mg/kg | 0.055 J
w E SS 87 Z Chrysene mg/kg | 0.054 J
< sSSQO8 | | Fluoranthene mg/kg 0.1 J
L g Pyrene mg/kg | 0.071 J
= | <
< |z 6
alao 5
o ?{ Location S008
< T Sample No. 10570
R ‘,2 - Sample Date 9-Nov-98
> < Location Sample Depth (ft) 6.0 - 8.0
Bl Sample No. 10087 Parameter Units Result Qual
o le Sample Date 23-0ct-98 Volatile Organics
s Sample Depth (ft) 0.0 - 1.0 Toluene mg/kg | 0.0045 J
<D( . Pgrameter _ Units Result Qual Sernivolatile Organics
o E N:troarom_af:cs (IMS) 2,4-Dinitrotoluene mg/kg 3.2
z 2,4,6-Trinitrotoluene mg/kg 0.57 2,6-Dinitrotoluene mg/kg | 0.49
£ § ' ' Nitroaromatics
< | < : 2,4,6-Trinitrotoluene mg/kg n 5|
sl Location S5246 x 2,4-Dinitrotoluene mg/kg | 2.1
ample No. 10245 ~y 2,6-Dinitrotol /k 1
Sample Date 2-Nov-98 .6-Dinitrotoluene mq/kq
< 8 Sample Depth (ft) [ 0.0 - 1.0 2-Amino-4,6-dinitrotoluene | mg/kg 2.3
o Qo P P . : : 4-Amino-2,6-dinitrotoluene [ mg/kg | 3.8 s
B3 Parameter | Units | Result Qual PCBs |
S Nitroaromatics (IMS) Aroclor 1260 Y o0 N
S = 2,4,6-Trinitrotoluene 'mg/kg | 0.39 @ﬁ roclor mg/kg .
Location SS087 Z
Sample No. 10086 i
| Sample Date 23-0ct-98
0 N 617,800 Sample Depth (ft) 0.0 - 1.0
o Parameter Units Result Qual
gi Nitroaromatics (IMS)
© 2,4,6-Trinitrotoluene mg/kg 0.87
©
0
I~
=
<
A=y -
0
: SCALE
g
T o
° 2 0 30
o o

LEGEND:

SCREENING SURFACE
@ ss017 SOIL SAMPLING LOCATION
SUBSURFACE SCREENING SOIL
A SS390 SAMPLING LOCATION
SURF ACE/SUBSURFACE SOIL
O so40 SAMPLING CONFIRMATION
LOCATION
TIITTT]  raLrRoAD TRACK
<] POTABLE WATER VALVE

TANK

POTENTIAL REMEDIATION AREA

NOTES:

1. NITROAROMATICS (IMS) - IMS SCREENING
RESULTS.

2. OVERBURDEN THICKNESS ESTIMATED AT 8 FT.

3. SHADED CONCENTRATIONS INDICATE DETECTIONS
EXCEEDING PRGs.

. REMEDIATION AREA:
ASSUMED DEPTH: 8 FT

ASSUMED DIMENSIONS: 15'X15°
VOLUME = 67 YD3

~

FIGURE 1-16

BUILDING 462 BI-TRIHOUSE
SAMPLE LOCATIONS AND
ANALYTICAL RESULTS

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION

A Member of The IT Group




< .
© o o ] o} s
o o Q (@] o H
: 8 g g 8| ““ LEGEND:
© | © P~ ~ M~ w
© | © o pa 5 o
e = 2 2 s SS017 SCREENING SURFACE
~ s
ks L w w w SOIL SAMPLING LOCATION
S
o|g A SUBSURFACE SCREENING SOIL
j 3 SS390 SAMPLING LOCATION
2 | x " - -
ala Location SS064 Location S5062 Location SO10 SURFACE/SU RF Al
z 1o Sample No. 10063 Sample No. 100861 Sample No. 10590 O S040 SAMPLING Cg'\?#{RMAg“EONSOIL
Sl Sample Date 23-0ct-98 Sample Date 23-0ct-98 Sample Date 10-Nov-98 LOCATION
& g Sample Depth (ft) 0.0 - 1.0 Sample Depth (ft) 0.0 - 1.0 Sample Depth (ft) 4.0 - 6.0
w | O Parameter Units Result Qual Parameter Units Result Qual Parameter Units Result Qual
% Z Niirouror_n_afics (IMS) Nitroaromatics (IMS) Volatile Organics > POTABLE WATER VALVE
8 % 2,4,6-Trinitrotoluene mg/kg 0.18 2,4,6-Trinitrotoluene mg/kg 0.5 Toluene mg/kg | 0.0026 J
Sernivolatile Organics
% é /%/,.?-Dinitrotto_luene mg/kg | 0.044 J [ | RAILROAD TRACK
Itroaromatics -
g -3 _N_G.la_'_‘lgg_ 2,4,6-Trinitrotoluene mg/kg 1.1
= 8 Nitroaromatics (IMS) TANK
£ | o Location SS063 2,4,6-Trinitrotoluene mg/kg 0.36
= Sample No. 10062 \ I ?
Lt Sample Date ; 23-0ct-98 \
z|4 Somale Depth G0 — S ets - 4 — b’ i iiﬂ POTENTIAL REMEDIATION AREA
S|y Parameter Units | Result Qual
== Nitrooromatics (IMS)
o|v 2,4,6-Trinitrotcluene 'mg/kg | 0.43 4
PO I
o5 Location SS060
[ Sample No. 10059 :
1S Sample Date 23-Oct-98 SS063 NOT____ES
o | Sample Depth (ft) 0.0 - 1.0
Cle Poremator” Ut Result T oaai 1. NITROAROMATICS (IMS) - IMS SCREENING
w | Nitroaromatics (M5) SS062 | RESULTS
x|z 2,4,6-Trinitrotoluene mg/kg 0.18
- 2. NITROAROMATICS (8330) - METHOD 8330
RESULTS
SS060 ¢
FORTIFIER HOUSE 3. OVERBURDEN THICKNESS EXCEEDS 10 FT.
S BUILDING 463 S059 @ 4. SHADED CONCENTRATIONS INDICATE DETECTIONS
A ( SO10 EXCEEDING PRGs.
=5 - Son
g | W 5. REMEDIATION AREA:
52 ﬂ /| S036
212 Ss SS389 ASSUMED DEPTH: 10 FT
=<
< x N 618.000 ASSUMED DIMENSIONS: 40'X20'
= J VOLUME - 296 YD3
o
o<
N = :
M |0 | fLocstion SS398 T ——
o
NS §Sample No. 10417 | 10418 A ) Tocotion SOT
o|m fSomple Date 10-Nov-98 10-Nov-98 S399 Location S036 Sample No. 10600
o le ~J Sample Depth (ft) 3.0 - 4.0 5.0 - 6.0 Sample No. 10850 Sample Dote 10-Nov-98
= W Parameter Units Result Qual Result [ Qual Sample Date 12-Nov-98 Sample Depth (f) 8.0 - 10.0
ol Nitroaromatics (IMS) Sample Depth (ft) 0.0 - 1.0 Parameter Units | Result Qual
ol 2,4,6-Trinitrotoluene _[ma/kg | 0.28 1 029 | Parameter Units | Result Qual Volatile Orgomics
z 2 - Amino -4 ,6-Dinitrotoluene | mg/kg j” :)_‘53 | Semivolatile Organics 2-Butanone mg/kg | 0.015 J
e g 4 / 2,4-Dinitrotoluene mg/kg | 0.057 J Acetone mg/kg | 0.1 J
:t é “‘#f;kco’(ion ‘ S5385 2-Methylnaphthalene mg/kg | 0.061 J Toluene mg/kg | 0.021 J
0| o Sample No. ‘ 10407 10402 i —————Acenaphthene mg/kg | 0.068 J Total xylenes mg/kg | 0.0024 | J
[Somple Date B-Nov-98 8-Nov-98 ——] Acenaphthylene mg/kg | 0.38 J Semivoiatile Organics
© 9 Sample Depth (D) 40 - 6.0 B0 - 0.0 Anthracene mg/kg | 0.56 2,4-Dinitrotaluene ma/kg 10 D -
v 2 - : - : : Benzo(a)anthracene ma/kg 1.6 S 6B D
~ o Parameter Units Result Qual e e =t TE e e 2,6-Dinilrotoluene | mg/kg I
o 2 Nitroaromatics (MS) Benzolaloycene mg/kg | 1.7 Nitrcoromatics (83301
B = 3 4 .6-Tdnitrotokiana ma7kg TE Benzo(b)fluoranthene mg/kg 1.8 2.,4,6-Trinitrotoluene mg/kg 24
2,4-Dinitrotoluene mg/kg genzozg;\;:peryle:cge mg;tg 01"358 2,4 -Dinitrotoluene mg/kg ggg
2 - Amino-4,6-Diniirotoluene | mg/kg enzotkltluoranthene mg/xg : 2.6 -Dinitrotoluene mg/kg | 18
ggrbezole mg;l:g 01.285 J 2-Amina-4,6-dinitrotoluene | mg/kg 70 FIGURE 1-17
rysene mg/Xg : 2-Nitrotoluene mg/k 8
Bigenz(xlf,h)anthrocene mg;tg C())?? - :-krr_l"nn-;.&dinilro!oigene mg_/__kg_ |45 BUILgING 4’63 FONRTlFlER H_CI_)USE
ibenzofuran mg/kg B 4-Nitrotoluene mg/kg 67
< ' ' Flnze ran 34 §Wmmmom — SAMPLE LOCATIONS, ANALYTICAL
° , , Fluorene ma/kg |0.17 J 2.4.6-Trinitrotoluens ma/kg |43 RESULTS, AND POTENTIAL
© v/ ndenoil,¢,0-cdlpyrene mg/Kkg . 2-Aming-4,6-dinitrotoluene /k 12
e PP 4 Z Naphthalene mg/kg | 0.05 J ' e REMEDIATION AREAS
8 IL _“ I Phenanthrene mg/kg 2.3 < // :
S N 617900 Pyrene ________ [ma/ka | 2.7 ' PLUM BROOK ORDNANCE WORKS
S 2,4,6-Trinitrotoluene mg/kg 0.4 7 LFTJ NASA PLUM BROOK STATION
D Nitroaromatics (IMS) £ SANDUSKY, OHIO
o 2 2,4,6-Trinitrotoluene mg/kg | 0.27 SCALE
23 PCBs e
4 3 Aroclor 1260 mg/kg | 0.041 N i IT CORPORATION
5 3 ~ T 0 30 60 FEET A Member of The IT Group
o o -




Y O / o]
B o8 !
; : : i : |
: S 2 i - 5 | LEGEND:
& 5 & | > & :
- = - oM N T e - L a4 _ SCREENING SURF ACE
i d t i T - b " SSO17  SOIL SAMPLING LOCATION
! ! | SUBSURFACE SCREENING SOIL
I ! A SS390  SAMPLING LOCATION A
! ! f SURF ACE/SUBSURF ACE SOIL
f | r QO so40 SAMPLING CONFIRMATION
' ! r’ LOCATION
! ! ! > POTABLE WATER VALVE
L !
| | ! :z# DRANAGE CULVERT
. !
f i | o o e = FORMER WASTEWATER FLUME
i ) f LINE (UNDERGROUND)
l |
i i i ',Im POTENTIAL REMEDIATION AREA
o ! NOTES:
! ! ! 1. NITROAROMATICS (IMS) - IMS SCREENING B
t l | RESULTS
frosaton 23058 ‘ i i 2. NITROAROMATICS (8330) - METHOD 8830
S No. 10065 . -
i oot T5onsE ! i i RESULTS
W Sample Depth (ft) 0.0 - 1.0 . Se06 7
Paramster Unfts | Result | Qudl e NG 1 ! ‘ i 3. OVERBURDEN THICKNESS ESTIMATED AT
2,:%?}0,?1?:,2(30(““ mg/kg 0.27 Sampls Date 25-Oct 95 i I | ! APPROXIMATELY 7 FT.
s i [ 8 Sample Depth (ft) 0.0 - 1.0 I | | |
Arming~4,6-Dinitratoluen - Parameter _ Units_| Result Qual | | | | . 4. SHADED CONCENTRATIONS INDICATE DETECTIONS
Nitroaromatics (IM5) ' ! | EXCEEDING PRGs.
2,4,6-Trinitrotoluene ma/kg 0.72 i I '
| 2-Amina-4.6-Oinitrotoluene [ ma/kg | 0.84 I‘ i | 5. TOTAL REMEDIATION VOLUME ESTIMATED
N 618.300 ! : i AT APPROXIMATELY 753 YDS3.
— lLocation S025 f E ' AREA A:
et s ] .' ASSONED DENSIONS: 35'%20
Sample Depth (f0 0.0 - 1.0 | ! | VOLUME = 194 YD3
Parameter Units Result Qual . | '
Nitroaromatics (8330) H |
2.4 6-Trinitrotolu 7ka | 0.76 | | , AREA B:
B e O T R T T T R BT R L . ~ | ASSUMED DEPTH: 7.5 FT C
3-Amino-2.6-dinltrotoluane | ma/kg Y i, Location 35333 , ASSUMED DlMENSIONS 45'X30'
Nitroaromatics (IMS) Sampie No. 0332 | VOLUME = 378 YD
2,4 6-Trinitratoluene ma/kg | 0.32 Sample Date 9-Nov-98 X
7-Amino-4,6-dinitrotoluene | ma/kg m : TS Sample Depth (ft) 0.0 - 1.0 l AREA C:
i Parameter Units_| Result Qual ) ASSUMED DEPTH: 4.5 FT
Aroclor 1260 ma/kq [ 0.089 N 2"3’%"?””ﬁ“§f0,"’;’5’ T8 I ASSUMED DIMENSIONS: 50°X20"
Metal: rinitrotoluene ;28 l H
|_—Leog 5 maZka |18 N = - l VOLUME = 167 YD3
¢ i AREA D:

— | 2 Y0078 ! ! ASSUMED B%E:ﬁélgwss oo

| [ W[Sample Date 26-0ct-98 ] | VOLUME = 17 YD3

| m N Sample Depth (ft) . = 0.0 - 1.0 i h

| Parameter nits esult Qual |

4 Nit t (IMS) I '

\ﬁ Zigr.;\?r:gﬁa,éfginitrotoluene mg/kg 0.21 l [

| | :
| | !
A l | | D
S5289@ ! ' Tocation 3035 |
‘ Sample No. 10840 )
i ! Sample Dat 11-Nov-98
S SS333 { Sample Depth (7D 00 ~ 10 !
/ y Parameter Units Result Qual |
-I ‘ | Semivolatile Organics .
/ / : ! Benzo(alpyrene mg/kg [ 0.037 J '
! | Benzo(b)fluoranthene ma/ka | 0.039 J !
' ' Fluoranthene mg/kg | 0.045 J |
, l I_V_xtrene ——— mg/kg | 0.037 J | K
' [ Hiroaromatics
| .6 Trinitrotolene | maZkg | 78 1 SS279 l
/ / i ! 2,4~ Dmllt-roto?uen:‘ mg; kg 1.6 J E I'
——] 6-Dinitrotoluena mg/kg | 0.28 J
N 618,200 SS080 % —_ ) ! }_&‘_‘!E;!A_s* ino-4,6-dinitrotoluens | ma/kg | 0.48 | g N
1 A SS071 ! | PCBs L~ |
‘ // SS069 070 ! ' Arocior 1260 ma/kg | 0.041 NJ / i
—— CATCH BOX T i c
WASH HOUSE LINE 6 / / ! , T f
BUILDING 466 %% (SIS SIS ISP Tocation S m— ,
Sample No. 10070 | |
D Sample gateth s 25-Dct-98 l |'
S B 0.0 - 1.0
B AR R ' C AD E 33078 C . 88072 Z%Ta?neeierii T Units Result Qual = Location $5279
ftroaromatics
LLLLL L H L L L L V4, / "/// \J 2,4 B-Trinitrotoluene mg/kg | 0.48 | §§$§}2 E’f,’;e 4_135?98
SS234 2“ \ ZoAmino 4 8 Dinitrotoluene [ Mg kg ledigs I | Sample Depth (fD) 0.0 - 1.0
. I‘*[/\ q Parameter Units Result Qual
Nitroaromatics (IMS)
\ / //’ 4’ SS309 2,4 B-Trinitrotoluens ma7kg | 6.1
} SS386 : } !
A : !
\ ~ |
|
Location S5370 X
Sample No, 10372 |
S le Dat: 8-Nov-98 !
Cocation $5309 ) Sample Depth (7D 10 45 l
Sample No. 10308 : Parameter Units Resgult Qual !
gnmpe gat?m — ao-gsav-fg Nitroaromatics (W5) I F
ample Dep 0 - 1. 4,6~ otoiuane !
Tocation TNTE-SE Parameter Units | Result | Qudl . !
S Nit t (IMS) I
Sample No. A 2,66 Tritrctaluens Fa7vg | 058 |
Sample Depth (1D 1.0 - 2.0 : ] |
Parameter Units Result Qual - — l
Nitroaromatics (8330) Location TNTB-S TNTB-S7 | !
2.4,6- Trlmtrofoluone ma/kg 1.5 Sample No. NA NA || |
7 E-dnitrololiene | n 7 (T2 Sample Date 15-Oct-94 15-0ct-94 | !
3 TS Sample Depth (FD 10 - 2.0 25 -35 | |
Parameter Units Result Qual Result Qual | '
Nitrogromatics (8330) [
2,4,6-Trimtrotoluene  |mg/kg | 1.9 2 '
N 618,100 ;F:_Ammo 2-mtrotoluene — mg/kg . 04 _ |
iode m:~A ChTalias 4 R eI s !
gﬁtmbe;\ane mg/kg / !
~Ni /k 1
/L 1,3.£.’>-r1er§1i':‘cfggenzene mg/ kg |
2-Amino-4-nitrotaluene mg/kg '
1,3-Dinitrobenzene [mg/kg | v G
'I

o _ : \ SCALE

® Location TNTBE-S6 TNTB-S6 |

—g gamplle' ;oi NA i O‘IA T ﬂ 1

ample Date 15-Oct-94 15-0ct-84
4 Sample Depth D 10 - 2.0 5 - 55 ; - 0 20 40 FEET

Parameter Units Result Qual Result Qual '
Nitroaromatics (8330) '
2,4.6-Trinitrotoluens _ Imq/kg | 1.2 ] U
2,4 -Dmrtrot oluene mg/kg '
[ 4~ Amin -4,5.— 1t Jmaskg | ﬂ T 1 ]
Rl 6 Ima/kg | %1 TR
Lf~lttr<>t:oenz¢-.ne mag/kg 88369A i
1,3,5-Trinitrobenzene mg/kg !
1,3-Dinitrobenzene maskg I

Location S003 i

g Sl Date TNow3E Location 55378 i

3 Sample Depth (10 30 - 4.0 Sample No. 10580 561 .

< lParameter Units Result Qual == Date §-Nov-96 5-Nov-98 T

= | _o/atile Organics l;-g:;?’neet:fpth e Units Resgl'to T 4‘%qu Res«j!.to T 7%!40! ! DSGN PROJ

ot :(o);ft?l:so.rganms ma/kg | 0.0025 J oot T | NO| DATE REVISION BY |oHkD 205N ENGR | PR | appr fl H
X A e rotoluene 5] 'k :v-': L 2 "v | 27 X STARTING INITIATOR CHKD DRAWN CHKD PROJECT

lzé SN e L SRR ~ Am.lw:r : . % i ' DATE__ 03/22/99 | M. GUNDERSON MG RKV/ TUMLIN| MNGR M. SPANGBERG
|E;?f§§?§!';i§3f22'§§§ TR O v |

Benzo(alpyrene ma/kg 0:033 J | IT CO RPORATION

Benzg(b)ﬂi’loicnthene mg/ :q 0.053 J f A Memberof The IT Group

Benzo(k)fluoranthene mg/kg | 0.055 dJ

Chrysene mg/kg 0.1 J Location 5004 ‘ KNOXVILLE, TENNESSEE

Dibenzofuran ma/kg | 0.045 J Sample No. 10530 |

Fluoranthene mg/kg 0.13 J Sample Date 9-Nov-98 I l

© Naphthalene mg/kg | 0.28 J Sample Depth (1t} 50 - 6.0 |

I hrene mg/kg | 0.28 J Po;ameter Units Result Qual ' FlGURE 1—18

A q/kg | 0.12 J Volatile Organics !

s | N 618,000 - Acetone ma/kg | 0.007 3 l BUILDING 466, WASH HOUSE SAMPLE
2,45 Tt Tobene———— Tmyq 00039 | i LOCATIONS, ANALYTICAL RESULTS, AND
ﬂiuuﬁf 2,4 -Dinitrotoluene ma/kg [ 0.28 J POTENTIAL REMEDIATION AREAS

Nitroaromat/cs (8330) '

o J_‘ 2!4 -D:mtrotoluene mg/kg 1.{4 L f

g & 6 -divutrotolu T2 B SR e '

> ' o1 O Y S AR S l

:.‘3 Nrtroaromatzcs (IMS) ! PLUM BROOK ORDNANCE WORKS I

g 2,4,6-Trintrotoluens ma/kg |_0.82 | NASA PLUM BROOK STATION

r“z PCBs '

R Aroclor 1254 ma7/kg | 0.063 N I | SANDUSKY, OHIO

< Metals !

c :

7 Beryiiar maZg |12 |

_g 1]

S \ t AREA JOB NO. DRAWING NO. REV

E | 775616 775616es.062
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c:\cadd\design\775616es.066

—~
. o .
S e — S| 8—  LEGEND:
N o o S —
I t: s: ®
& > o @ SCREENING SURFACE
- -, - - [/
ol I SSo17 SOIL SAMPLING LOCATION
L w L
Location SS207 A 83390 ggagEm%A%EOCSACTITgENING SOlL
Sample No. 10206
Sample Date 30-Oct-98 SURF ACE/SUBSURFACE SOIL
Sompls. & to0e: I Ui T Resot [ s O SO40  SAMPLING CONFIRMATION
522212 Dgie 12«35398 Nitroaromatics (IMS) LOCATION
Sample Depth (fO 0.0 - 1.0 2,4,6-Trinitrotoluene ] mg/kg | 1.4 o
Parameter Unts T Resut | auel 2-Aming-4 6-Dinitrotoluene [ ma/ka [ 1.6 > POTABLE WATER VALVE
Nitroagromatics (IMS)
2,4,6-Trinitrotoluene mg/kg 0.2 _
L/ POTENTIAL REMEDIATION AREA
Location S030
Sample No. 10790
Sample Date 11-Nov-98
Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual
Semivolatile Organi
V* 1 5044 B:nmzlgioo(;u’nihrocegg:s mg/kg | 0.044 J NOTES:
N 618.300 NORT EST Benzola)pyrene mg/kg | 0.064 J
~ 20 HW Benzo(b)fluoranthene ma/kg | 0.062 d 1. NITROAROMATICS (IMS) - IMS SCREENING
B (3] th /k 0.055 J -
NAIL HOUSE Cl'ev:;:ene HOrEImns 'QSMS 0.051 J RESULTS.
;‘045 Fluoranthene mg/kg | 0.049 J
53041 Pyrene mg/kg | 0.047 J 2. NITROAROMATICS (8330) - METHOD 8330
Nitroaromatics RESULTS.
(. 2,4,6‘-Trinitrot<_)hj|ene mg/kg 0.56
4-Amino-2,6-dnitrotoluene | ma/kg | 0.34 SO30 3. OVERBURDEN THICKNESS ESTIMATED AT
SS207 APPROXIMATELY 3.5 FT.
4. SHADED CONCENTRATIONS INDICATE DETECTIONS
EXCEEDING PRGs.
$S287 5. REMEDIATION AREA:
SS042 ASSUMED DEPTH: 3.5 FT
SS288 ASSUMED DIMENSIONS: 20'X30"
SS195 &2 VOLUME - 78 YDS3
= /ZSSZOS SS19714
Location SS196
Sample No. 10195 88046 55285 53289
Sample Date 29-0ct-98 SS206 SS0635
Sample Depth (ft) 0.0 - 1.0 E
P t 1 Unit R It Qual
N?t!;zr;:ari:at(cs (IMS) - : e <2 “e 85209 -
2,4,6-Trinitrotoluene mg/kg 0.68 8025 \ léc;rc:;;:nNo ?322878
/ SS208 SS080 [/fSemele Dote 30-Oct-98
N 618'200 Locot[ionN 55204 55377 Z 4 gg?ciiiifpth (a0 Units Resgio r T‘C())uul
_— gg:gl: D:&e 301—%2(:0598 — Nifmarofn.afics (IMS)
Sample Depth (0 0.0 - 1.0 S SR
Parameter Units Result Qual
Nitroaromatics (IMS) “1 V4
2,4,6-Trinitratoluene mg/kg 0.3
[
Location SS205 . Location 1509]?5%
S le No. 10204 S le No.
sgr?;: Dot 30-Oct-98 52$E|Z Doie 11-Nov-98 L L L L
Scomple Depth (ft) 0.0 - 1.0 Sample Depth (fi) 0.0 - 1.0
Parameter Units Result Qual Parameter Units Result Qual F G RE 1 ‘!g
Nitroaromatics (IMS) Semivolatile Organics [ U -
2,4,6-Trinitrotol mg/kg 0.81 Fli th mg/kg | 0.046 J
2-Aminorjrl‘l‘,(I;?D?n#ter'r:ioluene mg/kg 0.27 NI};:;ZSOH’?;;CS (8330) [ NORTHWEST NAIL HOUSE
2,4,6-Trinitrotol /k 0.43
Location SS065 Nltrogr(;'fl)::];/gsor/;nsi masg SAMPLE LOCATIONS AND
T Sample No. 10064 2,4,6-Trinitrotol /k 0.22
Cocoton SS708 Somee No ke 2,46 Trinitrofoluene ma/kg ANALYTICAL RESULTS
Sambie Dois 35-61 55 Sample Depth (fO) 0.0 - 1.0 Aroclor 1260 ma/kg | 0.048 N
Somple Denth GO 0.0 < 0 Parameter Units Result Qual PLUM BROOK ORDNANCE WORKS
F‘orop:neterp Units Result Qual ;Vig%qgiﬁa?ztsmggfé mg/kg 0.2 / NASA PLUM BROOK STATION
Nit tics (IMS) G e -
2:;,%€Cfiazar,§tso\uene mg/kg 0.89 2_Aming_4 .8 dinitrotoluene | mg/kg 0.2 SCALE SANDUSKY’ OH/O
1 IT CORPORATION
0 30 60 FEET A Member of The IT Group
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N 617,800
N\617,700

N 617,600

E 1,917,400

E 1,917,500
E 1,917,600

==

/ /ﬂ MONO HOUSE
B

BUILDING 471
FISS004
05
—— pssoos
©7sSs002

SSo01a

SCALE

0 30 60 FEET

LEGEND:

SUBSURFACE SCREENING
A SS039 SOIL SAMPLING LOCATION

@ TANK

NOTES:
1. NO CONTAMINANTS EXCEEDING PRGs.

FIGURE 1-20

BUILDING 471 MONO HOUSE
SAMPLE LOCATIONS

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION

A Member of The IT Group




775616

INITIATOR:  GUNDERSON | DWG. NO.:.\775616e5.075

S. MUFFLER | PROJ. MGR.: SPANGBERG [ PROJ. NO.:

DRAFT. CHCK. BY: C. TUMLIN

ENGR. CHCK. BY:

T. BRADSHAW | DRAWN BY:

04:07:22 | STARTING DATE: 03/18/99 |DATE LAST REV.:

11/14/00 | DRAWN BY:

c:\cadd\design\775616es.075

bvanderg

LEGEND:

SUBSURFACE SCREENING
@ sson SOIL SAMPLING LOCATION

T RAILROAD TRACK

E 1,917,600
E 1,917,700
E 1,917,800

NOTES:
1. NO CONTAMINANTS EXCEEDING PRGs.

ACID & FUME RECOVERY

BUILDING 479
SS035 Hnsso34  pSS033
"N 617,600
SS03 ASS032
[T
_ Ss025 4 a

SS028M $S029@  SS030@

N 617,500

"7 FIGURE 1-21

BUILDING 479
ACID AND FUME RECOVERY
SAMPLE LOCATIONS
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bvanderg

| F 1,917,400

£ 1,917,500

600

A

EN, 917

I\

Location S5394
Sample No. 10409 . -
Sample Date 10-Nov-98 Location S012
Sample Depth (ft) 4.0 - 50 Sample No. 10610 ¢
Parameter ] Units Result Qual Sample Date 10-Nov-398 P
| Nitroaromatics (IMS) . Sample Depth (f1) 40 - 50
2,4,6-Trinitrotoluene | mg/kg 2750 Ii/oro;jetzr Units Result Qual
: olatile Organics
Toluene mg/kg | 0.0032 J
Semivolatile Organics
|‘ 2,4 -Dinitrotoluene mg/kg 4.4
| Ty 2,6-Dinitrotoluene mg/kg 0.62 R
socaton 25592 Nitrooromatics (63300 | .
Somple Date 10-Nov-98 2,4,6-Trinitrotoluene mg/kg 39 e |
Scmpie Depth (F 20 O_ 50 2,4-Dinitrotoluene mg/kg 2.6
P P B - - N r 2-Amino-4,6-dinitrotcluene | ma/kg 4
arameter i Units Result Qual 4-Amino-2,6-dinitrotol mg/k 1
Nitroaramatics (IMS) A ~Amino-2,6-dinitrotoluene | Mg/xg
2.4,6-Trinitrotoluene mg/kg B N'zf%afTOWf'Cf If’MS) /k |
2-Amina-4,6-Dinitrotaluene | mg/hg | 3.07 ss 2,4,8-Trinitrotoluene Mg/Kg 1
/.
! AN EsEEEE e
N 617,900 T
N
SO1 E]IDIDE X
n SS019
Location SS380
N Sample No. 10403
33016 74} L Z&M Sample Date 8-Nov-98
! 15 S$014 Sample_Depth (f) 40 - 5.0
Location . SS017 T\ IPV%rometer s Units Result Qual
Sample No. .~ 10016 AN litroaromatics
ngf,[e Date 22-0Oct-98 BI'TR| HOUSE N\ 2.4.6-Trinitrotoluene r_l:lg/kg 19
Sample Depth (f) 0.0 - 1.0 BUILDING 472 2-Amino-4,6-Dinitrotoluene | mg/kg 2.4
Parameter Units Result | Qual
Nitroaromatics (IMS) T
A, 2-Amino-4,6-Dinitrotoluene | mg/kg 0.25 |
Location S040
Sample No. 10890
Sample Date 12-Nov-98
Sample Depth (ft) 0.0 - 1.0
Parameter Units Result Qual
Volatile Organics
Acetone mg/kg 0.01 J
Semivolatile Organics
2,4-Dinitrotoluene mg/kg | 0.054 J
Nitroaromatics (8330)
2,4-Dinitrotoluene mg/kg 0.26
Metals
M Selenium m&/kq 2.4
SCALE
0 60 FEET

LEGEND:
SCREENING SURFACE
SS017 SOIL SAMPLING LOCATION
SUBSURFACE SCREENING SOIL
A 55390 SAMPLING LOCATION
SURF ACE/SUBSURFACE SOIL
O so040 SAMPLING CONFIRMATION
LOCATION
TIITTT] raLrRoAD TRACK
>< POTABLE WATER VALVE

& e

/ / / / // POTENTIAL REMEDIATION AREA

NOTES:

1. NITROAROMATICS (IMS) - IMS SCREENING
RESULTS

2.NITROAROMATICS (8330) - METHOD 8330
RESULTS

3.OVERBURDEN THICKNESS ESTIMATED AT 5 FT.

4. SHADED CONCENTRATIONS INDICATE DETECTIONS
EXCEEDING PRGs.

5.TOTAL REMEDIATION VOLUME IS ESTIMATED
AT 190 YD3.

AREA A:

ASSUMED DEPTH: 5 FT
ASSUMED DIMENSIONS: 15'X15’
VOLUME - 42 YD3

AREA B:

ASSUMED DEPTH: 5 FT
ASSUMED DIMENSIONS: 20'X40’
VOLUME - 148 YD3

FIGURE 1-22

BUILDING 472 BI-TRIHOUSE
SAMPLE LOCATIONS, ANALYTICAL
RESULTS, AND POTENTIAL
REMEDIATION AREAS

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

IT CORPORATION

A Member of The IT Group
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0 |10 o @ o SSON SCREENING SURFACE
=R o 5 5 SOIL SAMPLING LOCATION
g g A SS395 SUBSURFACE SCREENING SOIL
| 5 Location $5320 Location SS021 I SAMPLING LOCATION
(39 o Sample No. 10319 Sample No. 10020
2lE gom :e gcteth - gAglo_v}gg Sample Date 22 Oct-98 [ | SURFACE/SUBSURFACE SOIL
Zzlo ample Dep : : Sample Depth (ft) , 0.0 - 1.0 O so040 SAMPLING CONFIRMATION
O | Parameter Units Result Qual Parometer Units Result Qual LOCATION
& % N 618,100 Nitroaromatics (IMS) - Nitroaromatics (IMS)
w | o —_— 2,4,6-Trinitrotoluene mg/kg 0.47 4,6-Trini | 7% K
% z 2,4,6-Trinitrotoluene mg/kg 0.82 RAILROAD TRACK
ol Location 55387 V4
o|n 7
Sample No. 10416 :
& % Sample Date 10-Nov-98 — Location S007 B ‘Q FIRE HYDRANTS
S = Sample Depth (ft) 50 - 6.0 Sarmple No. 10560
< 8 Parameter Units Result Qual Sample Date 10-Nov-98
[t Nitroaromatics (IMS) Sample Depth (ft) 3.0 - 4.0
Z l% 2,4,6-Trinitrotoluene mg/kg 0.21 Parcf'netetr . Units Result Qual N POTABLE WATER VALVE
14 SEIT)IV.O(GHIE Organics
- | 2,4-Dinitrotoluene mg/kg 0.43
rfl 2,6-Dinitrotoluene mg/kg | 0.15 J TANK
2|y Nitrooromatics (8330)
=] 2,4, 6-Trinitrotoluene mg/kg 58 J
Sl : 2,4 -Dinitrotoluene ma/kg | 1.9 J V' // / /) POTENTIAL REMEDIATION AREA
" SS021 Location S5388 I 2 -Amina-4,6-dinitrololuens | mg/kg 5.1 ]
c>6 s Sample No. 10400 4- Amino-2,6-dinitrotoluene | mg/kg 5.1 d <
| > Sample Date 8-Nov-98 B |Nitrogromatics (MS) |4
<o , Sample Depth (f1) 4 3.0-4.0 I [2.4.6-Trinitrotoluene _ mg/kg 3______.,________lg
Ilo ; S007 Parameter Units Result Qual I |2-Amino-2,6-dinitrotoluene _mg/kg 1.2
: itroaromatics PCAs
e : SS02 S037 Nitrooromatics (MS) | % : I
o SS388 2.4.6-Trinitrotoluene mg/kg [ 5.2 P |Arocior 1260 mg/kq | 4.6 N
; QZ'.) Metals ]
5| & : SS02 Lead mg/kg | 53.5 J y NOTES:
4 7 / —_—
SS321 :
S038 ‘ 1. NITROAROMATICS (IMS) - IMS SCREENING
: SS RESULTS
SS397 I
> > 2. NITROAROMATICS (8330) - METHOD 8330
| .
& N 618,000 FORTIFIER HOUSE \SS02 ss3 RESULTS
= s 7
9| & BUILDING 473 7| 3. OVERBURDEN THICKNESS GREATER THAN 10 FT.
z LA
Ak Cocation 5038 » Y 4. SHADED CONCENTRATIONS INDICATE DETECTIONS
‘é % Sample No. . 10870 EXCEEDING PRGs.
= Sample Date 12-Nov-98
3= Sample Depth (f1) ' 0.0 - 1.0 7 5. REMEDIATION AREA:
e e m Fey, o
T2 el J Sample No. 10019 ASSUMED DEPTH: 10
"M | e 2,4-Dinitrotoluene mg/kg | 0.083 J %SS193 Sample Date 22 Oct-98 ASSUMED DIMENSIONS: 15'X15"
o|m 2-Methylnaphthalene mg/kg | 0.054 J I -
. . TS T4 ¥ Sample Depth (f) 0.0 - 1.0 VOLUME = 83 YD3
w | - Benzolo)anthracene mg/kg | 0.049 J - &/ P { ‘ Unit: Result Qual IJ
- Location S037 arameter # nits esu ua
< Benzo(a)pyrene mg/kg | 0.077 J Nitrooromatics (MS.
Sample No. 10860 | |
o 5 Benzo(b)fluoranthene mg/kg 0.1 J 7.4,6-Trinitrotoluene mg/kg 0.83
olx Benzolghiiperylene mg/kg | 0.068 J Semple Date 12-Nov-98 | ;
212 gznzo(k)ﬂuomnthene mgxg 0.087 J Sg:ﬁ#‘lgfp‘“ (o) inics Res?,li? - ’OQUQI
% % Flioronthans 23/k3 06(.)1?1 ; Semivolgtile_Organics e
k= :;\:eno(:kz,B-Cd)pyrene mg;kg 0.062 J %-g:g{r"‘i‘gs:;':;‘: ::g;tg %?{? 5 P
R f . T 1
B o ny;‘:g e :g/ig 8822 j Benzo(a)anthrocene mg/kg | 0.05 J 0 30 60 FEET
a < Niiroaromatics (83307 Benzo(a)pyrene maq/kg | 0.055 J
n ¥ 2,4,6-Trinitrotoluene mg/kg | 0.78 Benzo(b)fluoranthene mg/kg | 0.061 J
S = 2,4-Dinitrotoluene mg/kg | 0.34 Benzo(ghiperylene mg/kg | 0.037 J
4-Amino-2,6-dinitrotoluene | mg/kg 0.35 (Bj:;:él;)eﬂuomnthene mg;’tg 0600578 j
PCB. mg/xg :
0 TVITEEEE N Fluoranthene ma/kg | 0.097 J FIGURE 1-23
' RSP 2.3 -
e YL — BUILDING 473 FORTIFIER HOUSE
-1 N &17,900 Pyrene [ 'ma/kg [ 0.071 J : SAMPLE LOCATIONS, ANALYTICAL
6 —_— Nitroaromatics (6.550) N - .
a II? ?‘V‘ Dm_gdi,ﬁ-'[_rinitrntoluqna mg/kg | 4.3 | :I RESUL TS, AND POTENTIAL
H : 2,4-Dinitrotoluene mg/kg 2.3
3 W 55 Dinitr et claene TR I REMEDIATION AREAS
e < 2-Amino-4,6-dinitrotoluene | mg/kg 17 R
B T ——— | PLUM BROOK ORDNANCE WORKS
E,, m ] 2,4,6-Trinitrotoluene mg/kg | 0.30 ] NASA PLUM BROOK STATION
@ PCBs | SANDUSKY, OHIO
o 2 Aroclor 1260 mg/kg | 0.45 N ]
- Metals ||
3 3 ———— Lead mo/kg | 584 | IT CORPORATION
o 2 1 A Member of The IT Group
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| e , b / O S022 SURFACE/SUBSURFACE SO SAMPLING
4 S S Cocotion 5021 — Y CONFIRMATION LOCATION
Location i SS037 Sample No. 10700 Location SS315
Sample No. 10036 Sample Date 11-Nov-98 Sample No. 10314
Sample Date 22-0ct-98 Sample Depth (ft) 0.0 - 1.0 Sample Date 8-Nov-98 FIRE HYDRANTS
Sample Depth (ft) 0.0 - 1.0 Parameter Units Result Qual Sample Depth (f1) 0.0 - 1.0 /
Parameter Units Result Qual Semivolatile Organics Parameter Units Result Qual
Nitrogromatics (IMS) E 2,4-Dinitrotoluene mg/kg | 0.082 J Nitroaromatics (IMS) D POTABLE WATER VALVE
2,4,6-Trinitrotoluene mg/kg 4.7 Benzo(a)pyrene mg/kg | 0.035 J 2,4 ,6-Trinitrotoluene mg/kg 0.6
2-Amino-4,6-Dinitrotoluene | mg/kg 2 Chrysene mg/kg | 0.046 J 2-Amino-4,6-Dinitrotoluene | mg/kg 0.27
\ [T [ ] Fluoranthene mg/kg | 0.062 J L] ——— DRAINAGE DITCH
Location S5317 Phenanthrene mg/kg | 0.046 J Tocaton SS038 l
Sample No. 10310 Pyrene _ mg/kg | 0.054 J Sample No. 10037 || _ ____ _  APPROXIMATE EXTENT OF ASPHALT
Sample Date B8-Nov-98 N:troaromgtlcs (8330) Sample Date 57-Oct-98 ] PAVEMENT
Somple Depth (f) 00 -10 g T ololusne maskg |..0.31 Sample Depth (F0 0.0 - 1.0 |
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Parameter Units Result Qual 2 4.6-Trmirotol r—yin 063 RESULTS
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Location SS040
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Location SS335 Sample Date 22-Oct-98 3. OVERBURDEN THICKNESS ESTIMATED AT
Sample No. 10334 Sample Depth (ft) 0.0 - 1.0 APPROXIMATELY 3 FT.
Sample Date 9-Nov-98 \\ _\ Parameter Units Result Qual
Sample Depth (ft) 0.0 - 1.0 P — Nitroaromatics (IMS)
Nitroaromatics (IMS) ’ S.
2,4,6-Trinitrotoluene mg/kg 0.27 S
3 5. TOTAL RE%EDIATION VOLUME IS ESTIMATED
AT 83 YD-.
$533
: i SS312 :
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Nitroaromatics (IMS) ] Parameter Units Result Qual Nitroaromatics (IMS)
2,4,6-Trinitrotoluene mg/kg |. Semivolatile Organics 2,4,6-Trinitrotoluene mg/kg 0.8B6
PCB's 2,4 -Dinitrotoluene mg/kg 0.41 2-Amino-4,6-Dinitrotoluene | mg/kg 0.35 ||
\MGD R mi/kq E 2,6-Dinitrotoluene mg/kg | 0.044 J
{ Benzo(a)anthracene mg/kg 0.06 J
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0 - ocation Nit tics (8330)
Tocaton =33 Somple No- o532 o arometes (899 TR PLUM BROOK ORDNANCE WORKS
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ample ’ “Nov- ampie Uep ) 0.0 - 1.0 4-Aming-2 B-dinitrotoluene | mg/kg 2
§cmple tDepth (ft) i 0.0 - 1.0 Parameter Units Result Qual Nitroaromatics (IMS) S SCALE SANDUSKY’ OHIO
arameter Units || Result Qual Nitroaromatics (IMS) “Trini 7k
Nitroaromatics (M) ‘ 2,4,6-Trinirotoluens ma/ka | 7.3 24,5 Trinirotoluene ma’kd  0.53 I e — IT CORPORATION
4.6-Trinitrotol 7k ; “Amina-4,6-Din
2,4,6-Trinitro Iou«fr‘\e mg/kg 0.23 2-Amino-4,6-Dinitrotoluene r;rg.fkg 279 - Aroclor 1260 mg/kg 01 N | | 0 30 60 FEET A Member of The IT Group




Figure 1-25
Human Health Conceptual Site Exposure Model

TNT Area B, Plum Brook Ordnance Works, Sandusky, Ohio £ g
e |2 |- I8 )E
EE (R |2 (s
ALY §4§
Source Primary Secondary Secondary Tertlary Tertiary Exposure Exposure SE|E5|EEEe g_%
Medium Release Medium Release  Medium Release Medium Route S EEEEREE
&0|8LC| L3 6 £
Surface Inctd L SR SR IR 2 E
o1 _ |Incidental Ingestion »
s Soil >
Sl Dust Emisslons, — Dermal Contact || # [ # | % | % % [ 3
o I?_Tg::;;‘ Incldental Ingestion [ 1 j % | 1 | # j#» | 1
Dermal Contact 11| 1]%]|%[1
Dust Emissions
> Ai
SUDgl;ﬁaoe Volatilization d I Inhelation Lt ] 1lw]mi
Entrapment indoor
Volatilization Soll Gas i Buildin o =[__inhatation  [|1[1[1]1][%]*
o[ Water || DermaiContact |[1 s 1]w]1]1
Shallow
Groundwater [-+[Volatilzation]- —| OUdoor ] inhatation J[1 [« 1 #[1]1
o Entrapment Indoor
| Leaching -5 in Building w00 [ inhelaton [ [T 1] 1] *]=»
Groundwater »| Potable - Ingestion 1l1]2i2]212
Water Dermaf Contact || 1] 1[2]2[2]3
Disch Surface »| Surace - Incldental Ingestion|j 4 | 314 | 3| *| 1
Scharge Lre water Water Dermal Contact || 4 | % | 4 | % | *
Erosion, T Volatiization e Al |—u| inhalation 1|33 ]3[3[#]1
Runoft
- | P 2rtHtioning ) Incidental Ingestton|[ 4 | % [ 414 | % | 1
Sediment *| Sediment Dermal Contact 4{%|4[4|%|1

# = Complete exposure route quantified In the risk assessment
1 = There Is no ptausible pathway for exposure to this medium.

2 = Although a compiate pathway, no groundwater data are availabte. Future groundwater exposuras will be assessed when data becoms available.

3 = Although theoretically complets, this pathway s not quantified as explalned In text.

4 = Contact with this medlum, although plausible, is not part of this receptor's normal or expscted actlvities; therefore contact would be sporadic and s not quantlfied.
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Table A-1

Location-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 3)

defined in 40 CFR 8,

Appendix A, Section 4.0()).

effects assoclated with destruction, occupancy and modification of
watlands. Measures to mitigate adverse effects or actions in a
wetland include, but ace nol limited to: minimum grading
requirements, sunoff controls, design and consiruclion constraints,
and protection of acology-senslilive areas.

Take aclion, o the extent practicabie, to minlmize destruction, 1oss
or degradation of wellands, and to preserve, restore, and enhance
the nalural and beneficlal values of wetlands.

Polential etfects of any new construction in wetlands 1hat are not In
2 floodplain shal} be evatuated. Identify, evaluate, and as
appropriate, Implement alternative actions that may avold or
mitigate adverse impacts on wetlands.

that involve
potential Impacts
to, or take place
within wetlands -
Applicable

40 CFR 8, Appendix A

10 CFR 1022.3(c) and (d)

Allematives
Localion Characteristics Requirement(s) Prerequislte(s) Faderal Citation Ohlo Citation Applicable Commenis

Floodplalns/Wetlands
Presence of floodplain Avoid, as practicable, the Jong- and short-term adverse effects Fedefat actions 40 CFR 8, Appendix A NA NA No floodplains were
[8s defingd in 40 CFR 8, asgoclated with occupancy and modification of floodplains. wilh potentiaj to Idenlified near TNT Area B.
Appendix A, Seclion 4.0 Measuras to mitigate adverse effects ol actions in a floodplain impact or oceur
()] include, but are not imited to: minimum grading requirements, within flcod plaing

runoff contrals, design and construction constralnis, and proteciion - Applicable

of ecologically sensilive areas.

Paotentiat effects of any action laken In a floodplain ghall be 40 CFR 8, Appendix A

svaluated. Idenlfy, evafuate, and imptement alternalive actions

that may avoid or mitigate adverse impacis on floodplains.

Deslgn or modify selecled allemalives {o minimize fiarm to or 40 CFR 8, Appendix A

within floodplains and restore and preserve floodplain values.
Prasence of wetlands as Avoid, to the extent possible, the long- and short-tarm advesse fadaral aclions 40 CFR 8, Appendix A NA NA No wetlands were |dentified

near TNT Area B,

KNAvp/phow/TNTarea/ArcaB/AreaBnew/TableA-1.doc/1 111 7/00




Table A-1

Location-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 2 of 3)

Alternatives
Location Charactaristics Requirement(s) Pserequisite(s) Federa)l Citatlon Ohio Citation Applicabte Comments
Aquatic Resources
Within area impacling The effects of water-related projects on fish and wildlife resources Aclion that Figh and Wildlite Coordination NA NA Remedial activities are nol
stream o¢ any other body and their habital should be considered with a view to the {mpounds, Act {16 USC 661 et seq.) anticipated to impact fish and
of water - and — presencs conservallon of fish and wildlife resources by preventing loss of modifies, diverts, wildfife resources.
of wildlife resources (e.g. and damage to such resources. or controls waters
figh) Inctuding
navigation and
dralnage activities
- Relevant and
appropriate
Localion encompassing Except as provided under Section 404(b)2 of the Clean Waler Act, Action that 40 CFR 230.10(3) NA No wetlands were Identified
aqualic ecosystem as no discharge of dredged or filt material info an aquatic ecosysiam involves the at TNT Area B.
defined in 40 CFR Is permitied if there I3 a practicable altesnalive that would have less | discharge of
230.3(c) adverse impact, dradged or fill
material into
No discharge of dredged or fill matarial shall be permitted untess “waters of the 40 CFR 230.10{d)
appropriate and praclicable steps per 40 CFR 230.70 et seq. have U.8.", Including
been taken which will minimize potential adverse Imgacts of the Judsdictionsl
discharge on the aquatic ecosystem. wellands -
Appileable
Cultural Resources
Presenca of May not excavate, remove, damage, or othenwise alter or deface Aclion thal would 43 CFR 7.4(a) NA Culiural resources have not
archaeologlca) resources such resources unlass by permit or excaption. Impact bean discovered within
archaeologlcal PBOW.
rasourcas on
public land -
Applicable
Must prolect any such archaeological resources if discovered, Excavation 40 CFR 7.5(b)(1) NA Culiural resources have not
aclivilles that feen discovered writhin
Inadvertantly PBOW.
discover
archaeologicat
resourcas -
Applicable

KN/wp/pbow/TNTaren/AreaB/AreaBnow/TableA-1.doc/11/17/00




Table A-1

Location-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 3 of 3)

Location Characleristics

Requirement(s)

Prerequisite(s)

Federal Citalion

Ohlo Citation

Allernalives
Applicabla

Commenis

Presence of
archaeological resources
(continued)

Musi stop activitias in the area of discovery and make a reasonable
effort to secure and protect the objects discovered.

Excavation
activitles that
nadvertenty
gdiscovar such
rasources on
federsl fands or
under {ederai
control -
Applicable

43 CFR 10.4(c)

NA

Cultural rasources have not
been discovered within
PBOW.

Musi consult with (ndian tribe likely to be affiliated with the objects
{o determine further disposition per 40 CFR 10.5(b)

Same as above -
Applicable

23 CFR 10.4{5)

NA

Cultural resources have not
bean discovered within
PBOW.

Within area where action
may cause lreparable
harm, loss, or destruction
of signifcant artifacts.

Musl take action 1o recover and preserve artifacts,

Alteration of
terain that
threatens
significant
sclentific,
prahistoric, or
archaeologleal
dala.

National Archaeological and
Historical Preservalion Act (16
USC Section 469), 35 CFR
Part 85

NA

NA

Cullural resources have not
been discovared wilhin
PBOW.

Endangered, threatened or

rare species

Areas harboning
£ndangered Species

Curren! conditions ard potential remedial activities at PBOW must
not deslroy or adversely impaci critical habitat

Threatened and
endangered
specles were
identifed at
PBOW. but not at
TNT Acea 8.

18 USC 1531 et. seq., 50 CFR
17.21,172.31,17.61, 17.71,
17.94, 50 CFR 402.

NA

No endangered species
identified at TNT Area B.

May not knowingly destroy the habital of such wildlife species.

Same as above -
Relevant and
Appropriate

Upon good cause shown and where necessary 1o prolect human
health or Bafety, endangered or threalenad specles may be
removed, caplured, or deslroyed.

Sama as above -
Relevant and
appropriate

NA

NA

No endangered species
idenlified at TNT Acea B.

K N/wp/pbow/TNTasea/ArcaB/ArcaBnew/TableA-1.doc/} 1/17/00




Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 7)

CFR 268.49 by Irealing soll to 10x UTS levels prior to land
disposal.

hazardous waste for
storage, treatment or
disposal — Applicable

ARternative
Actlon/Requlrement Raqulrement(s) Prerequisita(s} Federal Cltatlon Ohlo Citatlon Applicabls Comments
Waste generation/management
Characterization of solid Must delemmine it the waste I$ hazardous wasie or if wasle I3 Generation of solid wasie 40 CFR 282.11(3) 3746-52-11(a) 2.4 Remeadial activilies might generate
wasta (e.g. contaminated excluded under 40 CFR 261.4; and as defined in 40 CFR 261.2 hazardous waste.
PPE, equipment, - Applicable
vrastewater)

Must determine if waste I8 listed under 40 CFR Pact 281; or 40 CFR 282.11(b) 3745-52-11(b) 24 Excavated contaminated soil is not
classified o8 a listed hazardous waste
because thare is no definitive
documentalion regarding the dates of
disposal.

Must characterize waste by using prescribed testing methods of 40 CFR 262.11(¢) 3745-52-11(¢) 24 Remedial activilles might generate

applying generator knowledge based on information regarding and (@) {hrough (e} hazardous wasle.

material or processes used. If wasle Is determined to be

hazardous, it must be managed (n accordance with periinent

provistons of 40 CFR 261 through 288.

Characlerizalion of Musi obtain a detatled chemical and physical analysis of 8 Generafion of RCRA 40 CFR 3745-54-13(a)(1) 24 Remedial activities might generate
hazardous waste representalive sample of the waste(s) which at a minimum hazardous waste for 264.13(a)(1) hazardous waste.

contains all of the information which must be known to treat, storage, freatment or

slore, or dispose of the waste in accosdance with 40 CFR 264 disposal - Applicable

and 288.

Must detamine if the wasle ts reslricted from land disposs! 40 CFR 268.7 3745-59-07 2-4 Remadial activilles might generate

under 40 CFR 268 et s6q. by testing in acoordance with hazardous waste.

prascribed methods or use of generator knowladge of waste.

Must determina alternative land disposal restrictions under 40 Generation of RCRA 40 CFR 288.49 24 Ramedlal activities might generate

hazardous waste.
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements

Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

and disposal

* A generalor who generales greater than 100 kg but fess
than 1000 kg of hazardous waste ln a calendar month may
accumulate hazardous waste onsite for 180 days or less
without need to meet long-term storage reéquirements (40
CFR 282.34(0)).

» A generator who generates greater than 100 kg but less
than 1000 kg of hazardoug waste in a calendar month ang
who must trangport his waste, or offer his waste for
{ransportation, over a distance of 200 miles of more for off-
site treatment, storage or disposal may accumulate
hazardous waste on-site for 270 days without need to meet
long-ierm storage requirements (40 CFR 262.24(d)).

« A generator who generates grealer than 100 kg bul less
than 1000 kg of hazardous waste in a calendar monlh and
who accumulatas hazardous waste In & quantity (ass than
8000 kg or (of (ewer than 180 days {or (or less than 270
days if he must transport his wasle, or offer his waste for
transportation, over a distance of 200 miles or more), Is not
required to meel fong-term slorage requirements (40 CFR
262.34(f).

(Page 2 of 7)
Alternative
Action/Requlrement Requirement(s) Prerequlsite(s) Federal Citatlon Ohlo Citatton Applicable Comments
Storage
Accumulation of hazardous A penerator may accumulate hazardous waste at fhe facility Accumulation of RCRA 40 CFR 262.34(a) 3745-52-34(a) 24 Thig applies to accurmulalion in 55-
waste in containers (e.g. provided that: hazardous waste on sile as galion drums at or near the polini of
OPE, rags, etc.) defined in 40 CFR 280.10 - 40 CFR 202.34(¢)(1) generation, before the drum is filled.
+ Waste ts placed In contalners that comply with 40 GFR Applicable 3745-52-34(c)(1) Upon filling the drum, it must be moved
265.171 through 173 (Subpart }; and within 3 days to a designatad container
Accumulation of 5 gallons storage area. Upon a drum's
+  container Is marked with the words ‘hazardous waste” or; of tess of RCRA hazardous placement In the contalner storage
waste at or near any point of area, if a tamporary storage area, it
«  contalner may be marked with other words that idenlify the generation — Applicabte must be disposed within allowed time
contents. frame.
Temporary storage of Excapt as noted below, a generator may accumulate (store) A generator providing 40 CFR 262.34 3745-52.34 2-4 Remedial aclivities might generate
hazardous waste in hazardous waste on-site for 90 days or less without a permit or temporary storage pending hazardous waste. On-site storage prior
containers without having interim stalus: off-sila treatment, storage, (o disposalftrealment might ba

necessary.
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements

Feasibility Study

TNT Area B, Pium Brook Ordnance Works

Sandusky, Ohio

RCRA contalner storage
srea (no free liquids)

drain fiquid from precipitation, or containers must be elevated or
otherwise protected from contact with accumutated liquid

hazardous waste in
containers that do not
contaln (ree liquids-
Applicable

(Page 3 of 7)
Alternative
Actlon/Requirement Requlrement(s) Prerequistte(s) Federal Citatlon Ohlo Citation Applicable Comments
Requiremenls for Except as noled above, a generator may accumulate hazardous Temporary storage of 46 CFR 3745-52-34(a)(1)(a) 2-4 Remedial activities might generate
temporary slarage of wasle on-site for 80 days or tess without the need to meet RCRA hazardous waste 262.34(a)(1)() hazardous waste.
hazardous waste in requirements for long-term storage, provided that perding off-site treatment,
conisiners storage, and disposal.
«  The wasle is placed in conlainers and the generator 40 CFR 3745-52-34(a)(1)(a) 24 #:zfgﬁ &'sa&aﬁ\gtﬁees Tight generate
complles with Subpart | of 40 GFR Part 265. 262.34(a)(1)(l) -
«  The date upon which each period of accumulation begins s 40 CFR 3746-52-34(a)(2) 2-4 Remadial activities might generate
Requirements for clearly marked and visitle for inspection on each container. 262.34(a)(2) hezardous waste.
temporary slorage of
hazardous waste in
confainers
«  While being accumulated on-site, each container and tank 40 CFR 3745-52-34(8)(3) 24 Remedial activities might generate
is labeted or marked clearly with the words, "Hazardous 262.34(a)(3) hazardous waste.
Waste"; and
«  The generatos complies with (he requirements for owners 40 CFR 3745-52-34(2)(4) 24 Remedial activilies might generate
and operators In Subpads C (Emergency Preparedness), 262.34(3)(4) hazardous wasle.
and Subpart D (Conlingancy Plan) In 40 CFR 265, wilh
265.18 (closure survey plat), and with 288.7(a)(4) [testing
and documeniation for disposal.
Use snd management of If container is not In good condition (e.g. severe rusling, Storage of RCRA 40 CFR 264.174 3745.55.71 24 Remediat aclivilies might genarate
hazardous waste In structural defects) or if it begins fo leak, must ransfer waste inlo | hazardous waste in hazardous waste.
conlainers container in good condilion. contalners - Applicable
use container made or lined with matenals compatible with 40 CFR 264.172 3745-55-72 24 Remedla! actlvities might generate
wasle {0 be stored so that the ability of the container is not hazardous waste.
Impaired
Keep containers closed during slorage, except 1o add/remove 40 CFR 264.173(a) 3745-55-73(s) 24 Remediat activilies might generate
waste. hazardous waste.
Open, handle and stora contalners in a manner (hat will not 40 CFR 264,173(b) 3745-55-73(b) 2-4 Remediat activilles might generate
cause contalners (o rupture or leak hazardous waste.
Design and operation of a Area must bs sloped or otherwise designed and operaled to Long-term storage of RCRA 40 CFR 284.1756(c) 3745-55-75(c) 24 Remedlal activilies might generate

hazardous wasle.
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

40 CFR Parts 264 and 265

All applicabla hazardous waste management standerds apply to
tha waste prior to reatment in tha WWTU and to any residue
generated by the reatment of that waste. (n other words, solid
waste resulting from the treatment of a listed waste, and solid
waste resulting from the treatment of a characteristic hazardous
waste in an exempl wastewater trealment unit will remain
hazardous as long as (he solid waste continues to exhibit a
characteristic as defined in 261.3 (3) and (8).

(Page 4 of 7)
Alternative
Actlon/Requirement Requlrement(s) Prarequisite(s) Federal Cltation Qhlo Cltatlon AppHcable Comments
Dasign and operation of a Araa must have a containment system designed and operated Long-term stosage of RCRA 40 CFR 264.175(a) 3745-55-75(8) 2 Il?surfaeha?za[ar dao*vuigﬁ;ﬁaﬂggm generate
RCRA container storage as follows hazardous waste with free Q .
area (contzins free liquids) (iquids - Applicable

¢ abase must underlie the containers which s free of cracks 2 Remedial activilies might generate
of gaps and is sufficlently Imparvious 1o contain leaks, spills liquid hazardous wasle.
and accumutated precipitation until the collected material is
detecled and remaved.

Design and operation of a «  base must be sloped oy 1he contalnment 8ystem must be . - 2 Remadial activilies might generale
RCRA confziner slorage otherwise deslgned and operaled to draln and remove liquid hazardous waste.,
area (coniains freg liquids) liquids resulting from the leaks spifls or precipitation, unless
(Continued) the containers are elevated or are otherwise protected (rom
contlact with accumulated liqulds.

« must have sufficleni capacily to contein 10% of the volume - - 2 Remedial activities might generate
of containers or the volume of {he largest container, liqind hazardous waste.
whichever is greater.

»  runoff into the system must be prevented unless the - - 2 Remedlal aclivitles might generate
collectlon sysiem has sufficient capacliy 1o contaln along liquld hazardous wasle.
with volume required for contginers

Waste Treatment

Onsits treatment of RCRA Wastewater treatment units (WWTUs), as defined in 260.10, ara | Treatmenl of RCRA 40 CFR 264.1(g){6). 3745.54(g)(5) end NA Remedlal aclivilies are not expected 1o
hazardous waste in a exempt from the requirements for parmitting and inlerim status hazardous wastewater 285.1(c)(10), and 3745-85(c)(8) genetate waslewater

NPDES trealment systam treatment, storage, and disposal facllities, which are codified in 270.1(¢)(2)(v)

Wastewater Treatment and Discharge
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements

Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 5 of 7)

Altarnative
Actlon/Renulrement Requlrement(s) Prarequisite(s) Federal Cltation Ohlo Citatlon Applicable Commants
Classification of local water Discharge quality of ireated walers from the sita must attain the Point source discharge of NA 3745-1-01 NA Remedial activities are not expected to
bodles for discharge of critaria for which the segmenl of the water body s dassified. treated wastewaler - ganarals waslawater
freated walers Applicable
Discharge of Toxic Councentrations of Identifiad tox!c pollutants in Ohio waters shall Point source discharge of NA 3745-1-07 NA Remedia! activities are not expected to
Pollutants igentified by the not exceed the criteda indicated in this regulation treated wastewaler - genarate wasiewater
Slate of Ohlo pursuant to Applicable
Sectlon 307(a)(1) of the
Federal Waler Pollution
Control Act
General Facllity Requirements
Emissions of hazardous alr | The steps necessary to Indicata that the remediation systems Emissions of potentially Clean Alr Act 3745-15 ot saq. NA Remediat activities are not expected lo
pollutanis from TNT Area B | are in complianca with the Ohlo Envirenmental Protection toxic alc contaminants Amendments of resuft in the emission of hazardous alr
operations Agency requiremenls are as follows: 1990, Appendix G pollutants.
»  Model each new or modified source of an alr toxic vsing the
SCREEN 3 model.
»  Compare predicted 1-hour concentrations against 1/40 of
the Thrashold Limit Value (TLV), The guidance specifically
calis for evalualion against the time-weighted average
(YWA), TLVs published by the American Confarence of
Governmental Industrial Hyglenlst (ACGIH) and Biological
Exposure Indicas; Threshold Limit Values ang 8iological
Exposure Indlces, ACGIH, 1998.
» I this comparisen shows that lhe predicted 1-hour
concentration Is grealet than 1/40 of the TLV, further
assessment is requiced.
= Applies to controlled or uncontrolied sources.
Security System Musl prevent the unknowing entry and minimize the possibility Operation of long-lerm 40 CFR 284.14 3745.54-14 24 Land use restrictions wilt be
for unauthorized enlry of persons of livestock onto active portlon | {>90) container storage — implemented as part of remediaf
of the facility or comply with provisions of 40 CFR 284.14(b) and Retevant and Appropriate aclivitles.
(€).
General Inspeclions Must inspect facility for malfunctions and deterloration, operator Operation of long-term (>80 40 CFR 264.15{a) 3745-54-15(a) 24 Inspections are part of O&M achvities.
ejrors, ang discharges, often enough to identify and corect any day) contalner storage -
problems, Relevant and Appropriate
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 6 of 7)
Alternative
Action/Requlrement Requirement(s) Frarequisite(s) Federal Cltatlon Ohio Cltation Applicable Comments
Personnel Training Must ensure personnel adequalely lrained In hazardous waste, Operation of long-lerm (>80 40 CFR 264.18 3745-54-16 24
aemergency response, monitoring equipment maintenance, slarm | day) container storage -
syslem procedures, efc. Relevant and Appropriate
Contingency Plan Must have a contingency plan, designed to minimize hazards 1o Operation of long-term (>90 40 CFR 284.561 3745-54-51 2-4 Requirement for both lemporary and
human health and the environment from fires, explosions or day) confainer storage - fong-term storage.
olher unpianned suddan refeases of hazardous wasle to alr, Relevant and Approprlate
soll, or surface water In accordance with 40 CFR 264.62
Must be at least ona emargency coordinator on the facility Operation of leng-term (>80 40 CFR 264.55 3745-54-55 24 Conlingency plan can refer t0 PROW
premises responsible for coordinaling emergency response day) container storage - site wide, not TNT Area B alone.
measures In acoordance with 40 CFR 264.56. Relevant and Approprlate
Preparedness and Facllities musi be designed, constructed, maintained, and Operation of long-term (>80 40 CFR 264.30- 3745-54-30 through 24 Requirement for both temporary and
Prevenlion operated 1o prevent any unplanned release of hazardous wasle day) conlainer storage - 254.37 37 long-term storage of hazardous waste.
or hazardous wasle constitrents Into the snvironment and Relevant and Appropriate
minimize ihe possibility of fire or explosion. All facililies must be
equipped with communication and fire suppression equipmeat
and undertake additional measures as specified in 40 CFR
264.30 et seq.
Closure of RCRA Gontalner Storage
Clean closure of RCRA Must close the facility in 8 manner ihat: Management of RCRA 40 CFR 284.111 3745-68-11 24
container storage area hazardous waste in fong-
«  minimizes the need for further maintenance term storage (> 90 days)
«  confrofs, minimizes or eliminates potential hazards to facility - Relevant and
human health and the environment, posi-closure escape of Appropriate
hazardous waste, hazardous constituents, contaminated
runoff or hazardous wasie decomposition producls to
ground of surface walers or to tha atmosphare; and
«  complies with closure requicements of 40 CFR 264.178,
Monltoring and Extraction Wells
Monitoring/Ex(raction Well Monitaring and exiraction wells shall be conslructed In Ingtailation of groundwater EPA Region V NA No additional monitoring wells or
Consteuction accordancs with EPA Reglon V Standard Operating monitoring or extraction SOPs extraction walls are anliclpated.
Procedures. wells
Monitoring/Extraction Well Monitoring and extraction wells shall be abandoned in Closure os abandonment of £PA Reglon V NA No action allernative results in
Abandonmaent accordance wilh requirements spacified in EPA Reglon V groundwater moniforing or SOPs monitoring well abandonment.

Slandard Operating Procedures.

extraction wells.
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Table A-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Feasibllity Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

(Page 7 of 7)
Alternative
Action/Requlrement Requirement(s) Prarequlsita(s) Federal Citatton Otlo Cltation Appficable Comments
Transportation of Hazardous Matertals and Wastes
Transportation of Must comply with the generator requirements of 40 CFR 262.20- | Off-sita ransportalion of 40 CFR 262.10(h) 3745-52-10(f) 24 Oft-site disposal of hazardous waste
hazardous wasle off-site 23 for manlfesting, Section 282.30 for packaging, Seclion RCRA hazardous waste - might be pan of remedial alternative.

262.31 for labeling, Section 262.32 (or marking, Section 282.33 Applicable

for placarding, and Section 262.40, 2682.41(a) fot record keeping

requirements and Section 282.12 o oblain EPA ID number.

Must compty with the requirementls of 40 CFR 263.11-263.31. Transponation of hazardous 40 CFR 263.10(a) 3746-63-10(a) 24 Oft-sile disposal of hazardous wasle
waste wilhin United Stales might be part of remedlal alternative.
requiring & manifest -

Applicable

A trangporter who meets all applicable requirementis of 49 CFR Transportation of hazardous 40 CFR 283.10(a) 3745-53-10(a) 24 Off-site disposal of hazardous wasie

171-179 and the requirements of 40 CFR 263.11 and 2683.31 will | waste within United Sistes might be part of remedial alternative.

be deemed in compllance with 40 CFR 263. requiring @ manifest -

Applicable
Transportation of Shall be subjact to and must comply with all applicabte Any person, who under 48 CFR 171.1{c) NA 24 Trangporation of hazardods wasie
hezardous materials provisions of the HMTA and HMR (49 CFR 171-180). contract with a department might be part of remedial altemative.

or agency of the federal

govemment, transports “in

cCOmmerce”, 0 causes 1o be

transponted or shipped, a

hazardous material -

Applicable
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Permanganate Usage Rate Calculations

1. Determine Volumes of Contaminated Zons(s):

Top Elevation ik :

Bottom Elevation 10— 10
Zone Length | 83 - = 48
Zone Width 85 =40

Area of Zone 7,072 1,800

Soil Volume 56,576 15,200

2,095 563
Porosity . 32%  |«HE»] 32%

Soil Bulk Density 110 - |(«EE*] 110
TOC = = T

Soil Mass 2,828,800 760,000

Groundwater Voluri 135,420 36,383

513,243 137,891

Top Elevation

Bottom Elevation

Zone Length

Zone Width

Area of Zone

Soil Volume

Porosity

Soll Bulk Density

TOC

Soll Mass

Groundwater Volur

8,972
7,778
2,858

3,588,800
171,803
651,133




Posmcaics

Vs

1A |2A6THT  |w 56258 0.0 835 4.28 34 184,583
2 hd 0.0 00 0.00 0.00 0.0 0
3A v 0.0 0.0 0.00 0.00 0.0 0
4A b 0.0 00 0.00 = 0.00 a.0 0
SA b 0.0 040 0.00 24,023 0.00 0.0 ° 219,506
BA b 00 00 0.00 0.00 0.0 0
7A v L] 0.0 0.0 0.00 0.00 0.0 1
LT hd 00 0.0 0.00 0.00 0.0 0
9A v 0.0 0.0 0.00 0.00 0.0 [}
10AL b 00 0.0 0.00 0.00 0.0 [
SubTotal [AVG): 5825.8 68259 0.4 33.4 1
18 24087 @ s Y 2427.3 0.0 10.41 276 41,6 101,073
28 v Dl_oo 0.0 040 0.00 0.00 09 0
38 v m) Y 090 0.0 0.00 0.00 0.0 [
48 - 0.0 0.0 0.0 0.00 0.00 0.0 [
58 v 0O oo 090 00 0.00 801603 | 66980 0.00 0.0 0 107,769
8 v 0.0 0.0 0.0 0.00 0.00 0.0 0
™ - Ol oo 0.0 0.0 0.00 0.00 0.0 0
BB v a0 00 0.0 .00 0.00 0.0 0
o8 v 0.0 0.0 0.0 0.00 0.00 0.0 0
108 v 0.0 0.0 0.0 0.00 0.00 0.0 )]
SubTotal {AVQ): 0.0 2427.3 242731 0.00 41.6 101

14/(6/00



Average
Average Matrix  Contaminant Average Max
Soil  Groundwater| VOC KMnO4 KMnQO4 KMnO4 | KMnO4
Volume Volume _ Demand Demand Demand Demand

2,095 135,420 5828 24,923 194,583 219,506 0
563 137,891 2,427 6,696 101,073 107,769 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
2,658 273,311 8,253 31,619 295,656 327,275 0

H Contaminant KMnO4 Demand
B Matrix KMnO4 Demand

250,000+

200,000+

KMnO4
Demand
(lbs) 100,000

150,000

50,000

0-

- 0 Q 0 '2*
5 w°° °° 49‘9 5% 4% 4
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Soll Volumes
Ho = bottom elevation (ft) Vs = Ho-H () A (ftr2)
H = top elavatlon (ft)
A = zone area (f"2)
Vs = soil volume (ft\3) Ms = Vs(ft\g) p (ib) kg
p = soll denslty (Ib/fiA3) (f1\3) 221b
Vgw = volume of groundwater (gal)
8 = poroslty Vgw = Vs (ftr3) 7.48 gal )
ftA3
TOC = soll organlc carbon content (mg/L)
KOC = soll equllibrlum constant
(octanol-H20)
Mass Use Calculations
COC = contaminant of concem
Ce = COC groundwater concentration (ug/L) Mg = Ce (ug) Vgw (gal) 3.79L g Io
Mgw = mass of COC in groundwater (Ib) L gal 1000 mg 454 g
Msoll = mass of COC In solf (ib) Msoll = Cs (mg) Vs (ft*3) p (ib) kg g Ib
Cs = concentration of COC In soll (mg/kg) kg ftA3 22(b)y | 1000 mg 454 ¢
Mt = mmass total (Ib) Mt = Mgw + Ms + Mnapl
Mnapi = mass of resldual NAPL (Ib)
MD = matrx demand (Ib KMnO4) MD = Ms (kg soill) {NOM (Ib KMnO4) |
NOM = soil matrlx demand ratlo (ibs KMnO4/kg soll) kg soll '
UF = matrix usage factor (Ib KMnO4 b COC) UF = 1 MD (1o KMnO4)
Mt (Ibs)
SUR = stolchlometric use ratio (Ib KMnO4Ab COC) SUR = Sr ()b KMnO4) | off
Sr = stoichlometric ratlo (Ib KMnO4/b COC) ib COC |
aft = efflclency tactor (Sr multipller)




CD = contaminat demand (Ib KMnO4) CD = Mi(bcoc)|Sur (b kKMnO4)
{ mcoc
TOD = total oxidant demand TOD = MD (Ib KMnO4) + CD (ib KMnO4)
Cox = oxidant concentration (%) Mox = _ Cox(%) |10000mg)| ¢ b | 3790 | oy
Q = oxldant solution feedrate (gpm) ((KMnQ4) {L) (%) 1000mg | 454¢g gal min
t = time of Infection (hre/day)
n = numbaer of days
p = number of Injection points 1440 min n (days) p r
r = number of relnjection parlods day
Mox = Cox) | via | g4 b | 379w | afgay
((NaMnQ4) 1000mg | 454g | gal min
1440 min n (days) p r
day
Mox = total mass of Injected oxldant (Ibs)
Voxin =| Qgal)  1440min | t(hoay | n(dayy |
Vox-in] = total volume of oxidant salution Injected (gal) min day | 24 (hr/d)
d = days of InJaction (days) Qin| +
Ring
Vinj = volume Injected per polnt (gal) vij = | Qigay  1440min | t(hrg) | o (days) |

min

day | 24 (hrrd) |




W

Rinj

vd

Rd

lateral to vertical flow ratio for Injected solution

injectlon displacement radlus (ft)

volume displaced per polnt (gal)

radlus of displaced water (ft)

—

Rin] = VIinj {gal) "3

05

7.48 gal

vd

"

Vin)

Ad = ﬁ vinj(gah)| s |

e | 314 |(HHOY®]| w

05

| 748gal |

I
e | 314 {(HHo| w |




Potassium Permanganate Feedrate Calculations

ﬁ?(“

4. Determine Approximate Feed Flowrate end s:h Delivery

Zone

TNT Source Area
DNT Source Area (no overtap lo Zona A)

Zone C

Zone E
ZoneF
Zone G
Zone H

8,253 327,275 327,276 24.20

(gals) (woi‘!«iays) : { : =5 {min/move)

220,439 100%
106,838 99% 3,532 1,422 428,800 79 0.0 10.1
0 0% 0 0 0 0 0.0 0.0
0 0% 0 0 0 0 0.0 0.0
one 0 0% 0 0 0 0 0.0 0.0
one 0 0% 0 0 0 0 0.0 0.0
0 0 0% 0 0 0 0 0.0 0.0
one 0 0% 4] 0 0 Q 0.0 0.0
327,278 5,410 1,308,800 242 0.0 31
Total # of 1500 kg Cycle Bins: 89.2
Number of 1500 kg KMnO4 Cycle Bins per Day: 1.84
Tofat # of NaMnO4 Drums: Zone A
Number of drums of NaMnO4 per Day: Zone A

rs. Check Average Displacament and Pore Volumes Injected

Zone

Pamecalcs 1 11/40/00



Zone E
Zone F
Zone G
Zone H

assumes x-grid spacing = y-grid spacing

6. Oxidam Coat Estimats
Chemlcal
Chemicat Cost/ 1000 Chemical Chemilcal Chemical
Cost Per ib Qallons Cost yd\3 Cost Cost
VOC Treated Treated Solf for KMnO4 for KMnO4
$49 $2,123 $137 $288,773 $288,773
$58 $3,880 $251 $139,058 $139,858
$0 $0
$0 $0
$0 $0 Cost of Permanganete (delivered): '$ 181 perlb
$0 $0 Total Votumse Treated 171,603 gallons
$0 $0 Total Soll Volume Treated [ 7,778 Jtma
$0 $0 2,858 yan3

$428,731 §428,731
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RESPONSE TO COMMENTS
FROM U.S. ARMY CORPS OF ENGINEERS
ON THE DRAFT TNT AREA B FEASIBILITY STUDY

FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

DATED DECEMBER 2000

Reference: Comments by Mr. Larry Tannenbaum, Environmental Health Risk Assessment and
Risk Communication

Comment 1:

Response:

Comment 2:

Response:

Comment 3:

KN/PBOW/TNT/Arca

Page ES-2, Executive Summary. Here and later in the document, the
technical basis of Preliminary Remediation Goals (PRGs) are not provided.
Are these PRGs taken from another source, such as USEPA Region 1X? It is
also not clear, what exposure assessment assumptions give rise to the PRGs.

Recommendation: In the revised report, provide all the supportive
information (e.g., source(s), technical bases).

Agreed, the term preliminary remediation goals (PRG), in the context of the FS, is
confusing. The PRGs are risk-based remedial criteria selected to represent a
certain target cancer risk or noncancer hazard. They capture all the exposure
assumptions and toxicological data used in the risk assessment. The following
will be added to the first bullet in the ES: “Preliminary remediation goals are
chemical- and receptor-specific risk-based remedial criteria that capture all the
exposure assumptions and toxicological data used in the risk assessment.”

Section 2.2 will be revised in response to Comment No. 3. The basis for the
PRGs will be explained as part of the revision.

Page ES-4, Executive Summary. Io the last paragraph, the parenthetical
“and lead” should be changed to “including lead”. Also, the phrase “it
significantly reduces the ecological hazard quotients” appears unnecessary.

Recommendation: Please make the wording change in the parentheses.
Consider dropping the highlighted phrase, since ecological hazard guotients
were not problematic to begin with.

The recommended changes have been incorporated.

Page 2-1, Section 2.2, Remedial Action Objective for Soil. This Section poses
a few difficulties. How was the decision made to establish the target (cancer)
risk level of 1 x 10 as opposed to the more conventionally applied] x 102
Similarly, setting the target hazard (quotient) at 0.1 as opposed to 1.0
introduces a complication. Given the page’s last paragraph, where it is
stated that RBRCs were chosen as the PRGs, and further, that “the focus will
be on remediating the site to PRG levels”, the implication is that a hazard
quotient of 1.0 is not acceptable. This is not correct. It is only when hazard
quotients exceed 1.0 that there is a level of concern that may need to be
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Response:

addressed. Furthermore, with the intention to remediate to the PRG, the
assumption here is that the bazard quotient scale is linear, and this is also not
true. Because the scale is not linear, determining cleanup numbers by “back-
scaling” hazard quotients is 2 much frowned-upon process.

Recommendation: Please address all the points in the comment. Ensure that
the shortcomings of deriving PRGs and cleanup numbers through back-
scaling of hazard quotients are fully articulated in the revised report. Ensure
also that a cleanup leve) on the basis of noncancer hazard equates with a
hazard quotient of 1.0 and not any more stringent than that.

This comment can be reduced to four separate issues. A response is provided for
each. Finally, a revision of the first three paragraphs of Section 2.2 is proposed
that addresses the issues raised by the reviewer in this comment as well as in
Comment No. 1. The issues and their responses are:

“How was the decision made to establish the target (cancer) risk level of 1E-5
as opposed to the more conventionally applied 1E-6?”

The decision to set cancer-based PRGs at a target risk of 1E-5 reflects an
evolution in OEPA risk management. Whereas OEPA once held to a more
restrictive policy, they now generally conform to the NCP policy that cancer risks
below 1E-6 are minimal, 1E-6 is a point of departure, 1E-6 to 1E-4 is a risk
management range, and greater than 1E4 is clearly unacceptable. The decision to
set the target cancer risk for PRGs at 1E-S allows using the largest RBRC that
does not result in total cancer risk (summed across exposure routes, chemicals and
media) for a given receptor (in this case the resident) exceeding the upper end of
the risk management range. The total cancer risk for the resident, with the
relevant chemicals present at concentrations equivalent to a cancer risk of 1E-5,
would be below 1E-4. Further protection against cancer is provided by the fact
that the PRG for TNT, the major cancer risk driver, is based on noncancer effects,
which yields a more restrictive value than a PRG based on a cancer risk of 1E-5.

How was the decision made to establish the target HQ of 0.1 as opposed to
the more conventionally applied value of 1?

First, it is necessary to clarify the terms hazard quotient (HQ) and hazard index
(HI). An HQ is the result of dividing an estimated intake rate by a reference dose
(RfD). An HI is the sum of two or more HQ values. Intake rates and RfDs are
exposure route-specific. As an example, consider the evaluation of residential
exposure to TNT in soil (Table 5-7 in Volume II of the RI). The source-term
concentration in soil is 6900 mg/kg. Exposure routes include incidental ingestion
of TNT in sotl, dermal uptake of TNT from soil, and inhalation of TNT in
airbome dust from soil. The HQ for incidental ingestion is 159; the HQ for
dermal uptake is 46; the HQ for inhalation of dust was not estimated because
there is no inhalation RfD for TNT. The HI (sum of the HQ values across
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inctdental ingestion, dermal uptake and inhalation of dust) for residential
exposure to TNT in soil is 205.

The decision to set noncancer-based PRGs at a target HI of 0.1 rather than 1.0
reflects the assumed additivity for chemicals that operate by the same mechanism
of toxicity. All of the noncancer COCs, except Aroclor 1254, are nitroaromatics.
All the nitroaromatics (there are six of them) have at least one mechanism of
toxicity in common — the oxidation of hemoglobin to methemoglobin, which is
unable to release oxygen to the tissues and results in reduced erythrocyte
longevity (hemolytic anemia). Setting the target HI for each COC at 1 would not
be sufficiently protective because the total HI for the site would exceed the
threshold limit of 1. Setting the target HI at 0.1 yields PRGs that are sufficiently

protective.

“...the implication is that a hazard quotient of 1.0 is not acceptable. This is
poft correct.”

The text in question will be revised for clarity.

“...the assumption here is that the hazard quotient scale is linear, and this is
also not true.”

The HQ scale, in fact, is linear. Consider the example of TNT in soil described
above. If the source-term concentration were 3450 mg/kg instead of 6900 mg/kg,
the HQ for incidental ingestion would be 79.5 instead of 159, the HQ for dermal
uptake would be 23 instead of 46, and the HI for exposure to TNT in soil would
be 102.5 instead of 205. It is likely that the reviewer means, correctly, that the
interpretation or application of the HI is not linear. An HI of 1 is not twice as
“bad” as an HI of 0.5. Both are acceptable because neither exceeds the threshold
limit of 1. It is the existence of thresholds that makes back-scaling difficult,
because compliance can be achieved in an infinite number of ways. The approach
taken in Section 2.2 was simply to adopt the RBRCs based on a target HI of 0.1 as
the PRGs. It is understood that the numbers would be slightly overly protective.
The limitations associated with back-scaling will be included in the revision

below.

Following is the proposed revision of the first three paragraphs of Section 2.2:

“PRGs were developed for each COC in total soil at TNTB. The first step was to
perform a comprehensive search for any chemical-specific ARARS for soil that
should be considered as part of the RAO. No chemical-specific ARARSs for soil
were identified; therefore, the RBRCs developed as part of the baseline human
health risk assessment (BHHRA) were considered. The RBRCs are COC-,
receptor-, and medium-specific concentrations based on target cancer risk levels
of 1E-6 or 1E-5, and target HI values of 0.1 or 1. The RBRCs incorporate all the
exposure and toxicity assumptions and data used in the risk assessment. RBRCs
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based on a cancer risk of 1E-5 were selected as the PRGs for potential
carcinogens to provide protection for the presumably additive nature of cancer
risk. RBRCs based on an HI of 0.1 were selected as the PRGs for non-
carcinogens to provide protection for the additivity of hazard associated with
multiple chemicals with a common mechanism of toxicity. More detail regarding
assumptions regarding the additivity of hazard are provided in the BHHRA. The
PRGs are compiled in Table 2-1.

The PRGs are slightly over protective, at least for chemicals evaluated for
noncancer effects, which includes all six nitroaromatics and Aroclor 1254. The
critical effects associated with Aroclor 1254 include chloracne and
immunological impairment, which are quite unlike the effects associated with the
nitroaromatics. Therefore, the RBRC of 1.6 mg/kg, based on a target HI of 1,
could be adopted and defended as the PRG for Aroclor 1254. All of the
nitroaromatics, however, have at least one mechanism of toxicity in common —
the oxidation of hemoglobin to methemoglobin, which is unable to release oxygen
to the tissues and results in reduced erythrocyte longevity (hemolytic anemia).
Setting the target HI for each COC at 1 would not be sufficiently protective
because the total HI for the nitroaromatics would exceed the threshold limit of 1.
On the other hand, setting the target HI at 0.1 yields PRGs that are slightly overly
protective. Theoretically, PRGs could be established for each of the
nitroaromatics based on an HI of 0.17. In fact there are an infinite number of
combinations that would yield a total HI for all the nitroaromatics that meets but
does not exceed the threshold limit of 1.

“The RAO for total soil will focus on remediating the site to PRG levels. It

should be noted, however, that the PRGs should be viewed as conservative
estimates of average concentration rather than the maximum concentrations that
should be allowed to remain. In other words, it is Jikely that some sampling
locations could have soil concentrations substantially greater than the PRGs, but if
a conservative estimate of average for the area of a reasonable exposure unit falls
at or below the PRG, the site is judged to be in compliance.”
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RESPONSE TO COMMENTS
FROM STATE OF OHIO ENVIRONMENTAL PROTECTION AGENCY
ON THE DRAFT TNT AREA B FEASIBILITY STUDY
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
DATED DECEMBER 2000

Reference: Comments by Mr. Ron Nabors, Site Coordinator, Division of Emergency and
Remedial Response, dated June 12, 2001.

Comment 1: General Comment — Based upon the information provided within this
document, the Ohio EPA, DERR concurs with the proposed Alternative 3. It
appears that Alternative 3 would achieve the remedial action objectives as

established in the report.

Response:  No response required.

Comment 2: Section 2.2, page 2-1: IT Corp. has incorrectly noted a hazard quotient of 0.1
within the feasibility study report. Hazard quotients are established at unity
or a value of 1.0. IT Corp. should revise the report accordingly.

Response:  Please see response to comment # 3 from Mr. Larry Tannenbaum, U.S. Army
Center for Health Promotion and Preventive Medicine.
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Response to Internal Technical Review Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

Comments from Mike Spangberg, IT-PM (11/15/2000):

Comment 1. Change Table 4-1 to match the format and level of detail for cost estimates
presented in Tables 4-2 and 4-3. Also, include 2 PM multiplier factor and a contingency
factor in the cost estimates for the remedial alternatives.

Response 1. Agree. Table 4-1 was modified to match the format and level of detail for
cost estimates presented in Tables 4-2 and 4-3. In addition, a 7% PM multiplier factor
and a 10% contingency factor were added to the total costs in Tables 4-1 through 4-3.

Comment 2. [Page ES-1; fourth paragraph] Mention that groundwater will be evaluated
on a site-wide basis at a later date.

Response 2. Agree. Text added throughout the document.

Comment 3. [Page 1-5; third full paragraph] Change “ion mobility spectrometry” to
“lon mobility spectroscopy”.

Response 3. Agree. Text has been modified.

Comment 4. [Page 2-2; first paragraph in Section 2.3] Add the following to line 6 “...it
was assumed the contamination extends out approximately 10-ft beyond the detected
PRG exceedances”™.

Response 4. Agree. Text has been added.

Comments from Mike Gunderson, IT (11/16/00)

Comment 1. [Executive Summary, page ES-1, third paragraph]: Revise the sentence as
follows — “Fieldwork for the remedial investigation (RI) was conducted in 1998 (IT,
2000).”

Response 1. Agree. Sentence modified.

Comment 2. [Executive Summary, page ES-1, third paragraph, fifth sentence]: Suggest
that we eliminate the reference to “total soil” and also include a reference to the table
included in the Executive Summary. Suggest the sentence be revised to “Twelve
chemicals of potential concern (COC) were identified in surface and subsurface soil as
shown on the table on the following page.”



Response 2. Agree. Sentence modified.

Comment 3. [Executive Summary, page ES-4, first paragraph, third sentence]: Revise to
“Under Altemative 3 the portion of the excavated soil . . . “.

Response 3. Agree. Sentence modified.

Comment 4. [Section 1.2.4, page 8, second paragraph]: Suggest this be reworded to
eliminate the statement that the surface water is “‘essentially clean” since this is a
subjective statement and there were limited detections of VOCs and metals. Suggest “No
COC were identified for short-term (construction worker) or fong-term (on-site resident)
exposure to surface water based on limijted detections in this medium.”

Response 4. Agree. Sentence modified.

Comment S. [Section 1.2.6]: Change “COPC” to “COC”.

Response 5. Agree. Text was modified throughout Section 1.2.6.

Comment 6. [Section 1.2.6, page 9, second bullet]: Change to “The high concentration
of nitroaromatics in some surface soils indicates . . . .

Response 6. Agree. Sentence modified.

Comment 7. [Section 3.3.1.2, page 3-2]: Delete the last sentence that states this is
elimirated from further consideration. This is included in the summary and seems out of
place here.

Response 7. Agree. Sentence deleted.

Comment 8. [Section 3.3.1.4, page 3-2]: Suggest we include that capping the small
areas would also be impractical.

Response 8. Agree. Sentence added.

Comments from Bill Hedberg, IT — Senior Technical Reviewer (11/16/00)

Comment 1. There is no figure depicting the detections of contaminants in surface water
and sediment.

Response 1. According to the human health risk assessment in Volume II of this Rl
report, there is no risk associated with exposure to surface water or sedirent at TNT Area
B. Therefore, no RAOs were developed for these two environmental media, and no
figures were presented depicting contaminant detections.



Comment 2. What is the reference for the lead background values used in the FS
Response 2. Lead background values were referenced from Volume II of this RI report.

Comwents from Patrick Gray (11/17/2000)

No substantive comments.



Response to Comments
Feasibility Study
TNT Area B, Plum Brook Orduance Works
Sandusky, Ohio

Response to Comments from Doug Mullendore (received on November 27" 2000)

Comment 1: Page ES-2, Bullet for Alternative 2 — There seems to be a
typographical error associated with the volume of material to be

treated.

Response 1:  Agree. Total volume of contaminated soil to be treated is 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly.

Comment 2: Page ES-2, Bullet for Alternative 2 —3 percentum permanganate
solution should be 3 percent potassium permanganate solution.

Response 2: Agree. Sentence will be chénged to read “...using a 3 percent
permanganate solution...”.

Comment 3: Page ES-3, Bullet for Alternative 3 — There seems to be a
typographical error associated with the volume of material treated.

Response 3: Agree. Total volume of contaminated soil to be treated s 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly.

Comment 4: Page ES-3, Bullet for Alternative 4 — There seems to be a
typographical error associated with the volume of material to be
treated.

Response 4:  Agree. Total volume of contaminated soil to be treated is 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly.
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Response to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

Response to Comments from Becky Terry (received on November 29", 2000)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response S:

Page ES-2, Bullet for Alternative 2 — Number in parentheses needs to
be corrected. Alternative 2 — Correct spelling of the “percentum”.

Agree. Total volume of contaminated soil to be treated is 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly. Also,
sentence will be changed to read “...using a 3 percent permanganate
solution...”.

Page ES-3, Bullet for Alternative 3 — Number in parentheses needs
correcting.

Agree. Total volume of contaminated soil to be treated is 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly.

Page ES-3, Bullet for Alternative 4 — See previous comment.

Agree. Total volume of contarninated soil to be treated is 3,300 cubic
yards and not 300 cubic yards. Text will be modified accordingly.

Page 1-2, Section 1.2.2.1, first sentence. Provide an approximate
location for surface water/sediment samples (SW07/SD07 and
SW08/SD0S).

Approximate location of the surface water/sediment samples is provided
on Page 1-2, Section 1.2.2.1, third and fourth sentences.

Page 1-5, Section 1.2.3.1, first paragraph. Include a discussion of the
results from the test kits used for nitroaromatic confirmation.

Agree. The following paragraph will be added after the first paragraph in
Section 1.2.3.1.

To ensure the effectiveness of the IMS data, approximately ten percent of
the samples collected for IMS analysis were analyzed with colorimetric
test kits using method SW-846 8515. Overall, there was a correlation
between the TNT detections. There were several incidences of detects in
the IMS that were not detected by the kit. Eight of those were
concentrations substantially higher than the kit's detection limit. Where
TNT was detected by both methods, there is variability in the
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Respouse to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

concentrations. Relative percent differences between the concentration
ranges from less than 1 percent to 138 percent.

Comment 6: Page 2-3, Section 2.4, parag.raph in middle of page. Should this
discussion include a table that provides chemical specific ARARs?

Response 6: No table with chemical-specific ARARs was included in the document,
' because no chemical-specific ARARs were identified that have to be
considered for remediating contaminated soil at TNTB. The following
sentence will be added at the end of the second paragraph on Page 2-3.
“There is no table with chemical-specific ARARs because no such
ARARSs were identified that have to be considered for remediating
contaminated soil at TNTB”.

Comment 7: Page 3-2, Section 3.3.1.3, second sentence. Edit spelling.

Response 7: Sentence will be edited to read: “The O&M costs are expected to be low”.
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Response to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

Response to Comments from Lannae Long (received on November 29", 2000)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Section 1.2.5, Ecological Assessment Summary. The ecological
assessment in the Rl should be considered a screening level ecological
risk assessment (SLERA) that fulfills EPA’s Step 1 and 2 of the
ecological Guidance for Superfund (1997), not a full ecological risk
assessment. The text should reflect that this is 2 summary of the
SLERA from the RI.

Agree. The first paragraph in Section 1.2.5 will be modified to read “A
screening level ecological risk assessment (SLERA) has been performed
as part of the RI for TNTB (IT, 2000). Results of the SLERA indicate...”.

Generally, remedial goals do not get drafted from a SLERA because
of the uncertainties involved in the preliminary level ecological
process. Generally the SLERA can determine if there is very low
likelihood of ecological impact, or if there is a potential for concern
where further action (not necessarily remedial goal development)
should be considered. The meaning of the RI SLERA conclusions
seems to reflect this sentiment (confirmed with a phone call to the RI
author 11/28/00). In the Draft FS, there appears to be a
misinterpretation as seen in the last sentence. The last sentence
should be deleted.

Agree. Last sentence will be modified to read “However, based on
uncertainties of toxicity, limited aquatic habitat at the site, and the fact that
no rare, threatened, and endangered species have been confirmed at the
site, RAOs based on ecological risk were not recommended in the RI (IT,
2000). However, additional ecological discussions are presented in
Section 2.2.”

The SLERA RI indicates HQs greater than 1000 for a few indicator
species, and the highest calculated HQ of 40,000 for the wren. HQs
greater than 1 may indicate that there is a potential for ecological
concern, and there should be further ecological consideration at the
site. Because there was no further ecological consideration
programmed into the CELRH’s site plan, creative ecological
consideration that supports protection of the environment needs to be
conducted. I suggest including a statement that remedial goals in soil,
based on human health concerns are protective of the environment,
and that new HQs for certain indicator receptors are calculated from
remedial goal values, and the resulting HQs should be within a
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Response 3:

Response to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

manageable range. I suggest re-calculating HQs using the derived
human bhealth remedial goals, showing the results in a table, and
reference the table from this section. (Note: In soil, TNT and the
Amino-DNTs are the major contributors to the calculated HQs, and
these should be the focus for protection of the environment.)

Agree. The following insert will be added to Section 2.2, page 2-2,
immediately before Section 2.3, and a new table (Table 2-2) will be
included in the document. Existing Tables 2-2 and 2-3 will be
renumbered to Tables 2-3 and 2-4, respectively.

Elevated ecological hazards were estimated for the site (Section 1.2.5),
and although these estimates were associated with a considerable degree
of uncertainty, a further discussion of how the proposed remedial action is
protective of the environment is necessary. Table 2-2 presents estimated
ecological hazards for the residual concentrations of the human health
COCs expected at the site following the proposed remedial action. As can
be seen in the table, expected residual concentrations in soil are below the
proposed human health PRG concentrations, due to the planned
excavation of COC hotspots. Using these estimated residual
concentrations, resultant ecological hazards for critical ecological
receptors were simply scaled, as described in the footnotes to Table 2-2.
Ecological hazards for the site (following remediation) are expected to be
reduced by an average of 750-fold for the COCs, as compared with the
initial RI ecological hazard estimates (IT, 2000). Most dramatically, TNT
hazards for the shrew are expected to fall by almost 9,000-fold (Table 2-
2). While many of the COCs are still estimated to have potential
ecological hazards above 1.0, this finding is not considered significant for
the following reasons:

e Many of the estimated ecological hazards above 1 are due to detection
limit issues. Further reduction in the human health PRGs to protect
ecological receptors is not warranted due to the fact that the PRGs are
already near the analytical limit of detection (final column of Table 2-
2).

o The potentially elevated ecological hazard for 4-amino-2,6-DNT is
based on a very conservative toxicity reference value that over
estimates the hazard. The bird toxicity value used in the RI (and in
Table 2-2) was 0.032 mg/kg-day (based on a acute lethal dose of 3.2
mg/kg-day coupled with an uncertainty factor of 100). This toxicity
value was onginally used, as no other toxicity data were available for
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Response to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Obio

birds, including other nitroaromatics. More appropriate chronic data
(USACHPPM, 2000) recommends an avian no observed adverse effect
level (NOAEL) of 0.07 mg/kg-day and a lowest observed adverse
effect level (LOAEL) of 1.8 mg/kg-day for TNT. Toxicity results for
TNT may be used as a surrogate for the amino compound, due to
general structural similarities between the two nitroaromatic
compounds.

Use of these more appropriate wildlife toxicity values would result in an
adjustment of 56-fold and 2-fold for the avian toxicity of 4-amino-2,6-
DNT, giving revised scaled ecological hazard quotients of 22 to 628 in
Table 2-2, as opposed to 1,256.

e The estimated ecological hazards in Table 2-2 incorporate additional
safety factors, such as the use of an 8-fold modifying factor to account
for species-to-species extrapolation, and a conservative site foraging
factor of 100 percent. In reality, wildlife are not expected to spend
100 percent of their time at TNTB, and thus exposures to COCs would
be reduced.

e Bioaccumulation of COCs in the food chain was estimated using
simple empirical models, and actual uptake is expected to be less than
estimated. For example, uptake of 4-amino-2,6-DNT in earthworms
from soil was estimated to be 11.5-fold, however, actual uptake is
likely much less. Earthworm-consurning wildlife, such as the wren
used in the assessment (Table 2-2), would thus experience lower COC
exposures using more realistic COC uptake factors.

In conclusion, given the reasons presented above, the proposed human
health PRGs (Table 2-1) are expected to result in residual COC soil
concentrations that are protective of the environment. No additional
aquatic PRGs are needed for surface water or sediment due to the fact that
(1) there is very limited aquatic habitat at the site; and (2) the aquatic
habitat that is present is of low quality and is not expected to support or
attract fish or wildlife species.

References (to be added to Section 6.0):
U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM), 2000,

Standard Practice for Wildlife Toxicity Reference Values, Technical Guide No. 254,
Environmental Assessment Program, Health Effects Research Program, October.
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Comment 4:

Response 4:

Comment 5:

Response S:

Comment 6:

Response 6:

Response to Comments
Feasibility Study
TNT Area B, Plum Brook Ordnance Works
Sandusky, Ohio

In Section 4, there are “Over all Protectiveness of Human Health and
the Environment” statements. 1 suggest referencing the re-calculated
HQs to show that the remedial goals are protective of the
environment.

Agree. Sections 4.3.2,4.4.2, and 4.5.2 will be modified to reference Table
2-2 when referring to ecological nisks at the site. The text in the
aforementioned sections will be modified to read “...remedial action
would permanently treat/remove contaminated soil, thereby reducing
human health risks to within levels considered acceptable by the EPA, and
significantly reducing the ecological hazard quotients (Section 2.2 and
Table 2-2).” The executive summary will also be modified.

It should be noted that a baseline Eco Risk Assessment (BERA) is
probably not warranted if the remedial goal calculations in the
indicator species exposure models show little to no concern.

Agree. See response to comment 3.

Human Health Remedial Goals, Table 2-1: I believe that tables should
be developed for other likely scenarios including the trespasser and
the industrial worker to give perspective to the residential based
remedial goals. It is a possibility that Obio EPA will want to discuss
the choice of the residential scenario based remedial goals.

Agree. Table 2-1 was modified to include a total of three receptor
scenarios: resident, groundskeeper, and construction worker. RBRC were
taken directly from the human health risk assessment for TNTB (IT,
2000). The footnotes in Table 2-1 describe the selection of PRGs for soil
at TNTB.
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