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NOV 09 20,
Technical Management Section

US Army Center for Health Promotion

And Preventive Medicine

Attention: Mr. Dennis E. Druck, MCHB-TS-EHR
5158 Blackhawk Road

Aberdeen Proving Grounds

Edgewood Area, Maryland 21010-5422

SUBJECT: Submittal of the Final TNT Area B Remedial
Investigation, Former Plum Brook Ordnance Works, Sandusky, Ohio.

Dear Mr. Druck,

Our contractor, IT Corporation, has submitted the subject
report dated August 2000. We have reviewed the report prior to
release to insure that all comments on the draft have been
addressed. However, should you have any comments on the
documents, please let us know within 45 days of receipt of the
documents. Control copies 14 and 15 are enclosed.

Our Technical Coordinator on this project is Ms. Linda S.
Ingram. All comments or questions should be directed to her at
this office. Ms. Ingram may be contacted by telephone at (615)
736-7122, or fax at (615) 736-7676. Thank you for your
cooperation.

Sincerely,
A Mmide 2 .
Thomas W. Waters, P.E.
Chief, Engineering-Construction
Division

Enclosure



Copy Furnished:
CELRH-PM-P (Mr.

Richard Meadows)

Terrell/Ec—R__Q'k(\&”/.eI
Hall/EC-R '
Miller/EC

g/ Waters/EC ///é



-l

NOV 09 2000]

Environmental Restoration Branch

Mr. Richard Kunath

NASA Plum Brook Station
Environmental Coordinator
6100 Columbus Avenue
Sandusky, Ohio 44870

Subject: Submittal of the Final TNT Area B Remedial
Investigation, Former Plum Brook Ordnance Works, Sandusky,
Ohio

Dear Mr. Kunath:

Our contractor, IT Corporation, has submitted the
subject report dated August 2000. We have reviewed the
report prior to release to insure that all comments on the
draft have been addressed. However, should you have any
comments on the documents, please let us know within 45
days of receipt of the documents. Control copies 9 and 10
are enclosed.

Our Technical Coordinator on this project is Ms. Linda
Ingram. All comments or questions should be directed to
her at this office. Ms. Ingram may be contacted by
telephone at (615) 736-7122, or fax at (615) 736-7676.
Thank you for your cooperation.

Sincerely,
y\ m.\\L‘bl’ \
Thomas W. Waters, P.E.
Chief, Engineering-Construction
Division

Enclosure
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DEPARTMENT OF THE ARMY

NASHVILLE DISTRICT, CORPS OF ENGINEERS
”. O. BOX 1070
NASHVILLE, TENNESSEE 37202-1070

NOV 09 208

IN REPLY REFER TO

Technical Management Section

Mr. Ron Nabors

Ohio Environmental Protection Agency
Environmental Specialist

347 North Dunbridge Road

Bowling Green, Ohio 43402

SUBJECT: Submittal of the Final TNT Area B Remedial
Investigation, Former Plum Brook Ordnance Works, Sandusky, Ohio.

Dear Mr. Nabors,

Our contractor, IT Corporation, has submitted the subject
report dated August 2000. We have reviewed the report prior to
release to insure that all comments on the draft have been
addressed. However, should you have any comments on the
documents, please let us know within 45 days of receipt of the
documents. Control copies 11 and 12 are enclosed; control copy
13 has been furnished directly to Ms. Laurie Moore Eggert.

Our. Technical Coordinator on this project is Ms. Linda S.
Ingram. All comments or questions should be directed to her at
this office. Ms. Ingram may be contacted by telephone at (615)
736-7122, or fax at (615) 736-7676. Thank you for your
cooperation.

Sincerely,

Thomas W. Waters, P.E.
Chief, Engineering-Construction
Division

Enclosure
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Risk Assessment Coordinator

Ohio EPA-Southwest District Office

Office of Federal Facilities Oversight (OFFO)
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Dayton, Ohio 45402
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431-F Hayden Station Road
Windsor, CT 06095-1313
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November 7, 2000

Commander

U.S. Army Engineer District, Nashville
ATTN: CELRN-EP-R-M (Mrs. Linda Ingram)
Estes Kefauver Federal Building

801 Broadway

Nashville, Tennessee 37202-1070

Submittal of the Revised Final Report for the Remedial Investigation and Feasibility Study.
TNT Area B. Former Plum Brook Ordnance Works, Sandusky, Ohio;
Contract Number DACA62-94-D-0030; IT Project Number 775616

Dear Mrs. Ingram:

In accordance with the requirements of Delivery Order Number 0034 of Contract Number
DACA62-94-D-0030 and as discussed, IT Corporation is pleased to submit the revised final
report for the Remedial Investigation and Feasibility Study of TNT Area B at the former Plum
Brook Ordnance Works (PBOW) in Sandusky, Ohio. The final report has been revised based
upon review comments received from the USACE on the August 31, 2000 submittal. The
revised final report submittal includes a complete revision of Volume I, Report of Findings.
Additional changes to Volume II, Human Health Risk Assessment, and Volume III, Ecological
Risk Assessment, are provided in the form of replacement pages as necessary.

Enclosed are fifteen copies of Volume I and replacement pages for Volumes II and III for the
revised final report. Should you have any questions or require additional information regarding
this submittal, please do not hesitate to call me at (860) 688-1151.

Sincerely,

il {

Mikael L. Spangberg
Project Manager

Enclosures
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RESPONSE TO OHIO EPA TECHNICAL REVIEW COMMENTS ON THE

TNT AREA B REMEDIAL INVESTIGATION AT THE

FORMER PLUM BROOK ORDNANCE WORKS IN SANDUSKY OHIO

Reference:

Ohio EPA Letter dated April 14, 2000 from Ron Nabors to the U.S. Army Corps
of Engineers, Nashville District (Linda Ingram)

Volume II - Human Health Risk Assessment

Comment 1:

Response:

Comment 2:

Response:

n/c/of/wvowlc&r_509

Executive summary, page ES-2: “Certain metals and polycyclic aromatic
hydrocarbon chemicals were identified as natural or anthropogenic
background constituents at the site. Background chemicals were not
eliminated, but were included in an evaluation of background risk"

In general, comparison with naturally occurring levels is applicable only
to inorganic chemicals because the majority of organic chemicals are not
naturally occurring, even though they may be ubiquitous. Do not
eliminate anthropogenic chemicals from the site risk evaluation because it
is extremely difficult to conclusively show that such chemicals are present
at a site due to operations not related to the site or surrounding area. The
presence of anthropogenic background chemicals can be discussed in the
uncertainties section, however these constituents should be retained and
evaluated in the site-related risk. Compounds evaluated in background
risk should include only those constituents detected in the samples
collected from background locations. Background locations are classified
as unimpacted areas that are not influenced by site activity.

Please see response to Comments 10 and 11. The statement in question will
be revised as follows: “Certain metals were identified as background
chemicals at the site. Background chemicals were not eliminated...”

Executive Summary, page ES-2: “The groundskeeper represents a site
worker exposure to surface soil in the current and future (industrial) land-
use scenario.”

There are no restrictions on this property to prevent future residential
land use. Clarify this sentence to indicate that current land-use is
industrial and future land use is residential, for example. “The
groundskeeper represents a site worker exposure to surface soil in the
current (industrial) and the future (residential) land-use scenario.”

The future use of the site is described in the third paragraph on page ES-1.
This paragraph will be added to Section 3.1.1 (page 3-2). The statement in
question on page ES-2 will be revised by removing the term “(industrial)” as
follows: “The groundskeeper represents a site worker exposed to surface soil

1



Comment 3:

Response:

Comment 4:

Response:

webfwvowlckr_509

in the current and future site-use scenario.” The first sentence in Section
3.1.3.1 will be revised as follows: “The groundskeeper scenario was designed
to evaluate the upper bound for site worker exposure to surface soil in the
current and future site-use scenario.”

Executive Summary, page ES-3: “The construction worker....Relevant
pathways evaluated were incidental ingestion and dermal contact with soil
and inhalation of volatile organic compound (VOC) vapor and dust.”

There is potential for the construction worker to have exposure to
contaminated groundwater during excavation activities, utility repair,
etc. Include this pathway or justification for excluding it.

USACE agrees that construction worker exposure to shallow groundwater
(inhalation of airborne VOCs and dermal contact) is plausible and will be
developed and evaluated when groundwater data are complete (please see
response to Comment 9). The executive summary, however, only mentions
the pathways that were evaluated in this risk assessment. The potential for
exposure to groundwater was not included in the executive summary for any

of the receptors, although it is included in Figure 3-1 and Table 3-1.

Executive Summary, page ES-3: “Inhalation of VOC emissions from
surface water and sediment is possible, but the large volume of ambient air
is assumed to dilute airborne concentrations to toxicologically insignificant
levels, and this inhalation pathway was not quantified.”

Documentation is needed to support this statement. If justification for
this statement cannot be provided, this pathway will be evaluated in a
quantitative risk assessment.

This issue was discussed at length with OEPA during development of the
approved RAWP. The justification for choosing to not quantify this
inhalation pathway is intuitive, because validated models for airborne
concentrations of VOCs from surface water and sediment are not available.
The intuitive justification mentioned in the document includes dilution in the
large volume of ambient air. Further intuitive justification that could be cited
includes natural air currents, which hasten dispersion in ambient air. The
issue, however, is a moot point, because VOCs were not identified as COPC
in either surface water or sediment.

The uncertainty analysis will be significantly expanded to include the major
sources of uncertainty in the risk assessment. Potentially complete exposure
pathways that are not quantified, including this one, will be discussed as a
source of non-conservative bias to the risk and hazard estimates.



Comment 5:

Response:

Comment 6:

Response:

Comment 7:

Response:

Comment 8:

n/c/bfiwvowle&r_509

Executive Summary, page ES-3: “It is assumed, however, that the large
volume of outdoor air would effectively dilute airborne concentrations to
toxicological insignificant levels, and this inhalation pathway was not
quantified.”

See comment #4.
Please see response to Comment 4.

Executive Summary, page ES-3: “The total ILCR from all groundwater
exposure pathways is within the 1E-6 to 1E-4 range considered acceptable
by Ohio EPA....”

Ohio EPA evaluates risk within the range of 1E-6 to 1E-4, with a point of
departure at 1E-6. Risks at or greater than 1E-6 are to be reported in the
Remedial Investigation report. Risks falling in this range will be
evaluated in the feasibility study. Revise this statement to clarify that
Ohio EPA evaluates risks within the range of 1E-6 to 1E-4.

ILCRs less than 1E-6 will be described as sufficiently protective; an ILCR of
1E-6 will be described as the point of departure, ILCRs within the 1E-6 to 1E-
4 range will be described as falling within the risk management range, and
ILCRs greater than 1E-4 will be described as clearly unacceptable. The
statement in question will be revised as follows: “The total ILCR from all
groundskeeper exposure pathways is within the 1E-6 to 1E-4 risk management
range requiring further evaluation, and the total HI exceeds the acceptable
value of 1.”

Executive Summary, page ES-4: “The total ILCR from all construction
worker exposure pathways is within the 1E-6 to 1E-4 range considered
acceptable by Ohio EPA....”

See comment #6.

Please see response to Comment 6. The statement in question will be revised
as follows: “The total ILCR from all construction worker exposure pathways
is within the 1E-6 to 1E-4 risk management range requiring further evaluation,
and the total HI exceeds the acceptable value of 1.”

Executive Summary, page ES-4: “The above risk assessment for
hypothetical future residents and construction workers is based on the
assumption that the exposures would occur t any randomly selected location
within TNT Area B. Examination of the soil sampling data shows that the
above risk estimates are based primarily on samples obtained from the
northeast quadrant of the site.”



Response:

Comment 9:

Response:

n/c/bffwvow/c&r_509

Contamination may be unevenly distributed across a site, resulting in hot
spots (i.e., areas of high contamination relative to other areas of the site).
If a hot spot is located, exposure to the hot spot should be assessed
separately (RAGS Volume 1, USEPA, 1989).

USACE agrees that exposures to hot spots should be evaluated separately
from exposures in which random access across the entire site (i.e., across the
entire data set) is assumed. The possibility of hot spots arises from two
problematic samples that showed high concentrations of TNT but nondetects
for the other nitroaromatics of interest. Please see response to Comment 17.

Section 1.0, Introduction, page 1-3: “....groundwater is transient and not
considered a potential source of potable water. There are no plausible
pathways by which the receptors would be continually exposed to shallow
groundwater.”

The construction worker is a receptor for both the current and future
land use scenarios. It is possible for the construction worker to contact
shallow groundwater during excavation activities, utility repairs, and
other construction activities. Revise the text to include this pathway or
justification for excluding it.

USACE agrees with the reviewer that construction worker exposure to
shallow groundwater is plausible and should be evaluated. However, it has
been established as a programmatic matter that all evaluation of groundwater,
shallow and deep, will be performed at some future date when the
groundwater has been adequately characterized. The scenario for construction
worker exposure to shallow groundwater will be developed fully at that time.
The current document, however, will be revised to include exposure to
shallow groundwater as a complete pathway. To this end:

e The sentence in question on page 1-3 (“There are no plausible
pathways...”) will be deleted.

e Figure 3-1 will be revised to include dermal contact with shallow
groundwater and inhalation of VOC emissions from shallow groundwater
by the construction worker.

e Section 3.1.2 (page 3-2) will be expanded to include volatilization of
VOCs from groundwater to air.

* Footnote “c” of Table 3-1 will be revised as follows: “No groundwater data
are available at this writing. Future groundwater exposures will be
assessed when data become available.”



Comment 10:

Response:

Comment 11:

nebfwvowi&r_509

Section 2.1.3., Identifying Site-Related Chemicals, page 2-2: “Chemicals
that were detected at the site, but were also detected at locations not affected
by site operations are termed background chemicals.”

The background screen is applicable only to naturally occurring,
inorganic constituents because the majority of organic constituents are
not naturally occurring, even though they may be ubiquitous in the
environment. Naturally occurring background is defined as ambient
concentrations of chemicals that are present in the environment and have
not been influenced by humans and the concentrations have not been
increased by anthropogenic sources (RAGS Volume I, USEPA 1989).
The presence of organic chemicals in background samples may indicate
that the sample was collected in an area influenced by site contamination
and thus does not quality as a true background sample. Such samples
should be included with site samples in the risk assessment. Ubiquitous,
anthropogenic background is often from nonpoint sources. Do not
eliminate these constituents from the quantitative risk assessment for site
risk because it is difficult to show that such chemicals are present at the
site due to operations not related to the sit or surrounding area.

USACE agrees that “it is difficult to show that such chemicals are present at
the site due to operations not related to the site...” However, it is not
necessary to unequivocally show that such chemicals were not site related; it
is only necessary to show that their concentrations do not exceed natural or
anthropogenic background levels. The presence of organic compounds in so1l
samples collected as background may or may not suggest that the sample
location was influenced by site contamination. For example, the presence of
herbicides in agricultural areas used for crop production or PAHs in areas of
industrial activity may not reflect site contamination. PAHs are the only
chemicals in this assessment whose designation as background is challenged.
USACE agrees that the ATSDR background levels are not sufficient to screen
the PAHs from the list of site-related chemicals. PBOW-specific background
data, which would be sufficient for this purpose, are not and will not be
available. Therefore, PAHs will be considered to be site related contaminants.

The statement in question on page 2-2 appears to be consistent with OEPA’s
position and will not be changed. However, other parts of the document will
be revised in response to this clarification (e.g., please see response to
Comment 11).

Section 2.1.3, Identifying Site-Related Chemicals, page 2-2 to 2-3: “PAHs
generally are ubiquitous in the environment, and background levels in
urban, rural and agricultural soil have been compiled (ATSDR, 19935).
Organic chemicals identified as anthropogenic background were not
eliminated from RA; instead, they were included and evaluated in Total Site
Risk and Background Risk, but not in site-related risk.”

W



Response:

Comment 12:

Response:

n/c/bffwvow/c&r_509

Remove this statement and reference from this section of he report.
discussion of this source (i.e., ATSDR, 1995) with respect to site
conditions is more appropriate placed in the Uncertainties Section.
Evaluate PAHs in the quantitative risk assessment for site-related risk.
See comment #10. Remove background values for PAHs from ATSRD
(1995) in Table 2-6.

Please see response to Comment 10. The paragraph in question will be
revised as follows: “Organic Chemicals. For most organic chemicals,
identification at concentrations above levels in blanks (considering the 5x, 10x
rule; see Section 2.1.2) is presumptive evidence of site-related activity. Some
organic chemicals, however, may occur as a result of activity not associated
with site-related releases. Such chemicals, designated anthropogenic
background, may include herbicides in agricultural areas where crops are
grown, and polynuclear aromatic hydrocarbons (PAH), which form by natural
or anthropogenic combustion of organic matter, including fossil fuels. PAHs
were detected in samples collected at the site. However, the data are not
sufficient to determine whether the concentrations measured represent
anthropogenic background or site-related releases. In the absence of sufficient
background data, all the PAHs in all media are considered to be site-related
chemicals.”

Background screening criteria for PAHs will be deleted from Tables 2-1, 2-2
and 2-3; Table 2-7 will be removed.

Section 2.1.3, Identifying Site-Related Chemicals, page 2-4: “Therefore,
the MDC of the background data set is conservatively selected as the BSC
for nonparametric background data sets.”

This methodology should be used when the calculated UTL value for a
constituent exceeds the maximum detected concentration for that
constituent. Independent of the statistical distribution. Therefore, when
the calculated UTL value for a constituent exceeds the maximum detected
concentration for that constituent, default to the maximum detected
concentration. For example, in Table 2-6, for aluminum the 95% UTL =
26,900 ppm and the maximum detected concentration =15,500 ppm,
therefore the Background Screening Criterion (BSC) should be
conservatively selected as 15,500 ppm. Make the necessary corrections to
Table 2-6 and sections of the text with respect to defaulting to the
maximum detected value.

The USACE respectfully disagrees with the statement that the UTL for
normal and lognormal distributions should not exceed the MDC. The
numerical value of the UTL is directly related to statistical variability
contained within the data set. Defaulting to the MDC essentially ignores the
variability that should be taken into account in the calculation of a background



Comment 13:

Response:

Comment 14:

Response:

w/chffwvowle&r_509

statistic. Development of the UTL methodology was one of the issues
resolved by collaboration and presented in the RAWP.

Section 2.1.3, Identifying Site-Related Chemicals, page 2-5: “Metals and
organic chemicals identified as anthropogenic background were not
eliminated from the RA; instead they were included and evaluated in total
site risk and background risk, but not in site-related risk....Anthropogenic
background concentration of PAH compounds are shown in Table 2-7.”

See comment #10 & #11.

Remove Table 2-7 from this section. The information in this table and
the ATSDR reference is or appropriately discussed in the uncertainties
section. Remove background values for PAHs from ATSDR (1995) in
table 2-6.

Please see response to Comments 10 and 11. The reference to Table 2-6 is
unclear; no data regarding PAHs is presented therein. The paragraph in
question will be revised as follows: “Metals identified as background were not
eliminated from the RA; instead, they were included and evaluated in total site
risk and background risk, but not in site-related risk. These designations are
described fully in Chapter 5.0.”

Section 2.14 Risk Based Screening, page 2-5 to 2-8: “The mechanisms by
which receptors are exposed to sediment are similar to those for soil....The
residential soil PRGs are not adjusted downward when applied to sediment
....In other words, the unadjusted residential soil PRGs are considered to
reflect an ILCR of 1E-7 and Hi of 0.1 when used for screening chemical
concentrations in sediment. Similarly the EPA tap water PRGs are adopted
for surface water....”

Revise text for agreement between adjusting PRGs and the ILCR risk
level that the adjustment reflects. For instance, USEPA Region IX PRGs
reflect an ILCR of 1E-6 when they are not adjusted. The text, as written,
is confusing because the text states that the PRGs were not adjusted for
surface water and sediment screens, but reflect an ILCR of 1E-7.

Implicit, but not clearly articulated in this section, is the assumption that the
soil RBSCs, which reflect an ILCR of 1E-7 or an HI of 0.1, are adjusted
upward by an order of magnitude when applied to sediment. This adjustment
reflects the judgement that exposure to sediment is likely to be an order of
magnitude less intensive than exposure to sediment. Similarly, exposure to
surface water is likely to be an order of magnitude less intensive than
exposure to tap water. The paragraph in question will be revised for clarity as
follows: “The mechanisms by which receptors are exposed to sediment are
similar to those for soil, but exposure to sediment is likely to be far less
intensive. Therefore, the soil RBSCs are adjusted upward by an order of

7



Comment 15:

Response:

Comment 16:

Response:

Comment 17:

we/bfiwvow/c&r_509

magnitude for application to sediment. In other words, the unadjusted EPA
(1998) residential soil PRGs are considered to reflect an ILCR of 1E-7 and an
HI of 0.1 when used for screening chemical concentrations in sediment.
Similarly, exposure to surface water is likely to far less intensive than
exposure to tap water. Therefore, the tap water RBSCs are adjusted upward
by an order of magnitude for application to surface water. In other words, the
unadjusted EPA (1998) tap water PRGs are considered to reflect an ILCR of
1E-7 and an HI of 0.1 when used for screening chemical concentrations in
surface water.”

Section 2.1.5 Evaluating Essential Nutrients, page 2-6: “Essential
nutrients such as calcium, chloride, iodine, magnesium, phosphorus,
potassium, and sodium were eliminated as COPC....”

Using the essential nutrient status as the basis for the COPC screen
should be limited to calcium iron, magnesium, potassium, and sodium.
Without consideration of the levels that may be associated with toxicity
for these other inorganics, it is not appropriate to screen them out.

The text in question will be revised as follows: “Essential nutrients such as
calcium, iron, magnesium, potassium, and sodium are usually eliminated as
COPC because they are generally considered innocuous in environmental
media. Other essential nutrients including chloride, iodine and phosphorus
may be eliminated as COPC, provided that their presence in a particular
medium is judged to be unlikely to cause adverse effects on human health.”
Please note that only calcium, magnesium, potassium, and sodium were
eliminated as COPC based on their status as essential nutrients.

Section 2.1.6.1 Surface Soil, Background COPC, page 2-7: “The
Jollowing PAH COPC were detected at maximum concentrations consistent
with background soil concentrations reported by the ATSDR....”

See comment #10-13, Revise text.

Please see response to Comments 10 and 11; the text in question will be
deleted.

Section 2.1.6.1 Surface Soil, Risk Based Screening, page 2-7: “When such
elevated detection limits are encountered. EPA (1989a) guidance provides
Jor removal of the values from the data set if they are greater than the
maximum quantitated concentration.”

RAGS Volume I part a (USEPA, 1989) states, “If there is reason to
believe that the chemical is present in a sample at a concentration below
the sample quantitation limit (SQL), use one-half of the SQL as proxy
concentration. The SQL, value itself can be used if there is reason to



Response:

nw/c/bfiwvow/céer_509

believe the concentration is closer to it than to one-half the SQL. Do not
simply omit results from the risk assessment.

Throughout Section 2.1.6 Summary of COPC Selection, page 2-8 to page
2-11, constituents with elevated detection limits appear to have been
thrown out or removed from the data set simply because the detection
limits were elevated, without further evaluation or justification. The
methodology used to justify dropping these data points is inappropriate
during the screening process. RAGS part a (USEPA, 1989) stated, “If the
SQLs cannot be reduced by re-analyzing the sample, exclude the sample
from the quantitative risk assessment if they cause the calculated
exposure point concentration to exceed the maximum detected
concentration for a particular sample set.” As stated in the text of section
2.2.1, “Unusually high values are included in the calculation of the UCL
because high values seldom appear as statistical outliers in the
environmental data and may identify areas that require evaluation as hot
spots. Inclusion of outliers increases the overall conservatism of the risk
estimate.” Revise Section 2.1.6 Summary of COPC Selection and all
subsections from page 2-8 to page 2-11 to include data with elevated
SQLs until a formal review of the data can be completed.

USACE believes that a defensible case can be made either for retaining or
excluding the questionable samples. Clearly, EPA (1989) states that samples
may be excluded from the risk assessment if they have unusually high
quantitation limits; however, EPA (1989) also states that one-half the
detection limit should be used as a proxy concentration for chemicals believed
to be present at a concentrations less than their detection limits. The elevated
detection limits for the two samples in question arise from the fact that
dilution was required to quantify unusually high levels of TNT. The presence
of high levels of TNT raises concern that other nitroaromatics may also be
present, probably at levels well above their RBSCs.

One option is to simply reinstate the two samples in question, using one-half
the detection limit as a proxy concentration for the nondetected
nitroaromatics. The net effect of exercising this option will be elevation of
exposure-point concentrations for some of the nitroaromatics, with a
concomitant increase in risk and hazard estimates. The conclusions of the risk
assessment will not change because the risk assessment without the
questionable samples failed for all receptors evaluated. However, a great deal
of uncertainty will be introduced, because the risk-driving COPC and their
exposure-point concentrations will arise primarily from samples in which the
risk-driving concentrations were nondetects and the proxy concentrations
reflect a 1000-fold dilution factor.

The better approach is to reexamine the existing data set (excluding the
questionable samples) to determine whether concentrations of nitroaromatics

other than TNT in locations near those from which the samples in question
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Comment 18:

Response:

Comment 19:

n/c/bfiwvow/cé&r_509

were taken are comparable to concentrations in samples taken from other
areas of the site. Two conditions must be satisfied to establish that
concentrations are comparable across the site: (1) detected concentrations are
comparable, and (2) detection limits for the nondetects are comparable and not
unusually high (which could mask the presence of high concentrations). If
both of these conditions are satisfied, confidence is increased that excluding
the questionable samples does not obscure potentially high levels of
aromatics. If both of these conditions are not satisfied, considerable doubt
remains, in which case it would be wise to re-analyze the samples using
techniques that can quantify the nondetected nitroaromatics in the presence of
high levels of TNT. It may also be necessary to take additional samples near
locations SO13 and SO14 (from which the samples in question were taken) to
better characterize the extent of contamination.

Reinstating the two samples in question requires the following revisions to be
made to the document. Tables 2-1, 2-2 and 2-3 would be revised to reinstate
the samples in question. The four paragraphs in Section 2.1.6.1 (pages 2-7
and 2-8) describing the exclusion of the two samples would be deleted. The
paragraph under Frequency of Detection in Section 2.1.6.3 would be revised
as follows: “The frequency of detection for all chemicals detected in combined
surface and subsurface soil samples was greater than 5 percent except for two
nitroaromatic compounds (Table 2-3). However, there is reason to believe
that nitroaromatics are the primary contaminants associated with the site.
Therefore, no chemicals were excluded as COPC because of low frequency of
detection.” The last paragraph under Risk-Based Screening in Section 2.1.6.3
(page 2-10) would be deleted.

Section 2.2.1 Soil, Surface Water, and Sediment, page 2-13, “Judgement is
used in those cases where dilution drove the SQL unusually high.”

RAGS Volume I part a (USEPA, 1989) states, “If there is reason to
believe that the chemical is present in a sample at a concentration below
the sample quantitation limit (SQL), use one-half of the SQL as proxy
concentration. The SQL value itself can be used if there is reason to
believe the concentration is closer to it than to one-half the SQL. Do not
simply omit results from the risk assessment without further evaluation.

USACE shares the reviewer’s concern regarding excluding samples with large
detection limits. Please see response to Comment 17.

Section 2.2.1 Soil, Surface Water, and Sediment, page 2-13, “To ensure
that areas of potential high concentrations were not overlooked, USACE
(1998a) specified that approximately 400 composite surface soil samples
would be analyzed on the site for explosives by IMS.”

Was the purpose of collecting composite samples to screen the area for
explosives? Were there any detections for explosives in the composite
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Response:

Comment 20:

Response:

n/c/bfiwvow/c&r_509

samples? How were detections of explosives in the samples handled?
Were discrete samples collected when there were detections?

Expand the text in this section to state the results of composite sampling
and state the purpose for collecting composite samples.

The objective of collecting composite soil screening samples was to delineate
areas of nitroaromatic contamination within TNT Area B; historical results
from the 1994 RI completed by Dames and Moore were used as a base for the
screening sample locations. There were detections for nitroaromatic
compounds during the field screening effort, and these results were used to
place additional screening samples (surface and subsurface) as well as
confirmation samples (discrete). Note that confirmation samples were
collected at locations that had shown both detections and non-detections
during the screening process.

The field screening sampling and analysis as well as confirmation samples are
presented in detail in Volume I of the TNT Area B Remedial Investigation
Report. Section 2.0 provides an overview of the field investigation, while
Section 4.0 presents details of investigation results, both from field screening
and confirmation samples. Because these topics are discussed in Volume I,
the section has not been expanded to discuss sampling results - instead, a
statement that this information is contained in Volume I has been added to the
section.

Figure 3-1, footnote 3: “Although theoretically complete, large dilution of
ambient air is assumed to render exposure point concentrations
toxicologically insignificant.”

See comment #4. Remove this footnote and assess this pathway, unless
documentation for excluding it can be provided and justified.

The footnote in question pertains to VOC emissions from surface water and
sediment (all receptors), and VOC emissions from groundwater used by the
groundskeeper and construction worker as a source of potable water. Please
see response to Comment 4 regarding airborne VOCs from surface water and
sediment. Please see response to Comment 9 regarding construction worker
exposure to shallow groundwater. The issue of groundskeeper and
construction worker exposure to VOCs from potable water was discussed at
length with OEPA during development of the approved RAWP. The
justification for choosing to not quantify this inhalation pathway is intuitive,
because validated models for airborne concentrations of VOCs from
groundwater used as potable water are not available. The intuitive
justification mentioned in the document includes dilution in the large volume
of ambient air. Further intuitive justification that could be cited includes a
short exposure time, natural air currents, which hasten dispersion in ambient
air, and the assumption that inhalation exposure is expected to be far less
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Comment 21:

Response:

Comment 22:

Response:

n/c/bfiwvow/cér_509

significant than ingestion of 1 L/day, which is quantified. The footnote for
inhalation of VOCs from groundwater will be separated from the similar
footnote for the other media and revised to incorporate the further justification
described above.

Figure 3-1, footnote 4: “Contact with this medium, although plausible, is
not part of this receptors normal or expected activities; therefore contact
would be sporadic and is not quantified.”

Exposure to both surface water and sediment could, at times, be
significant to construction worker and/or groundskeeper, if the receptors
activities involve the installation or repair of utility liens that cross
Ransom Brook or any bank stabilization/erosion control projects.

The area around the origin of Ransom Brook at the northwest corner of TNT
Area B and north of the site is low and wet (Fig. 1-6 and 2-2 of Volume 1 -
Report of Findings) and is not suitable for building, landscaping, bank
stabilization/erosion control measures, or maintenance. Exposure to surface
water and sediment in this area would not arise from the normal or expected
activities of a groundskeeper. Therefore, groundskeeper exposure to surface
water and sediment will not be quantified. It is plausible, however, that
construction workers could be exposed to these media during short-term
projects such as installation of underground utilities. Dermal exposure to
surface water and sediment and incidental ingestion of sediment will be
included as exposure pathways during the a 1-month construc’uon project. It
is assumed that hands and forearms, approximately 2000 cm?® (EPA, 1992),
are exposed to surface water and sediment. Dermal exposure to surface water
and sediment is assumed to occur on 4 hours/day, or one-half of the normal
work day. A fraction term of 0.5 is assumed for both the soil and sediment
pathways to apportion the construction worker’s time equally between the two
media. The incidental ingestion rate of sedlment is assumed to be 480
mg/day. An AF for sediment of 0.24 mg/cm? is estimated for hands and
forearms using the same method as described for the groundskeeper exposure
to soil, using data for construction workers, utility workers and equipment
operators. Figure 3-1, Table 3-1 and the description of the construction
scenario (Section 3.1.3.2) will be revised accordingly.

Figure 3-1, Receptor Exposure Scenarios, footnote d: “Adlthough
theoretically complete this pathway was not quantified because the large
volume of ambient air would effectively dilute concentrations to
toxicologically insignificant levels.”

See comment #4 and #20.

Please see response to Comments 4 and 20.
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Comment 23:

Response:

Comment 24:

Response:

Comment 25:

Response:

Comment 26:

n/c/offwvow/c&r_509

Table 3-1: Receptor Exposure Scenarios, footnote b: “Although contact
with this medium is possible, exposure would be sporadic, rather than
continuous....”

See comment #21.
Please see response to Comment 21.

Section 3.1.3.1 Groundskeeper, page 3-3: “The groundskeeper scenario
was designed to evaluate the upper bound for site worker exposure to
surface soil in the current and future (industrial) land use scenario.”

See comment #2.
Please see response to Comment 2.

Section 3.1.3.1 Groundskeeper, page 3-3: “If was assumed that relatively
high dust concentrations would be produced within the groundskeeper’s
breathing zone, with little opportunity for dilution by the large volume of
ambient air.”

Remove “with little opportunity for dilution by the large volume of
ambient air.”

It is unclear why the phrase in question should be removed. The reviewer
offered no reason, and dilution by ambient air is an actual phenomenon
included in many models used to estimate airborne concentrations of
contaminants. Deleting the phrase will not change the risk estimates or their
interpretation. The statement will remain as written.

Section 3.1.3.1 Groundskeeper, page 3-3: “Generally, surface soil that has
been in place for extended periods is not a significant source of airborne
VOCs because dissipation over time would have reduced the residues at the
surface to toxicologically insignificant levels. VOCs were detected in
surface soils....probably because surface soil samples may have included
soil from a depth as great as 1 ft bgs.”

See comment #4.

Remove “Generally, surface soil that has been in place for extended
periods is not a significant source of airborne VOCs because dissipation
over time would have reduced the residues at the surface to
toxicologically insignificant levels.”

Revise the statement “....probably because surface soil samples may have
included soil from a depth as great as 1 ft bgs.” This statement gives the
reader the impression that you are not sure what depth defines surface
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Response:

Comment 27:

Response:

Comment 28:

Response:

Comment 29:

n/c/bfiwvow/c&r_509

soil. As stated in the work plan, surface soil is defined by the 0-1 ft bgs
interval. Therefore, surface soil did include soil from the 0-1 foot bgs
depth. Revise text without using “probably” or “may have included”
since surface soil is clearly defined as the interval 0-1 ft bgs.

It is unclear why the phrase “Generally, surface soil that has been in place...”
should be removed. The reviewer offered no reason, and the observation
stated is generally true, particularly when much time has elapsed since
contamination may have occurred. Deleting the phrase will not change the
risk estimates or their interpretation. The statement will be revised as follows:
“Generally, surface soil that has been in place for extended periods and has
not been recently contaminated is not a significant source of airborne VOCs
because infiltration and dissipation over time would have reduced residues at
the surface to toxicologically insignificant levels.”

The reference to Comment 4, and its relevance to this comment, are unclear.

Agreed, that the statement “...probably because surface soil samples...” is
confusing. The second sentence of this paragraph will be revised as follows:
“VOCs, however, were detected in surface soil, albeit at concentrations below
RBSCs, probably from soil at the bottom of the 0 to 1 ft bgs depth range from
which surface soil samples were taken.”

Section 3.1.3.2 Construction Worker, page 3-4: “Exposures to surface
water and sediment are not plausible for the construction worker at TNT
Area B, because Ransom Brook, ...., is located off the site and is not
expected to be the site of future development.”

See comment #21.

Please see response to Comment 21.

Section 3.1.3.2 Construction Worker, page 3-4: “Inhalation of airborne
VOC emissions from surface water and sediment is possible, but the large
volume of outdoor air is expected to dilute concentrations to toxicologically
insignificant levels, and this pathway was not evaluated.”

See comment #4 and #20.

Please see response to Comments 4 and 20.

Section 3.1.3.2 Construction Worker, page 3-4: “Excavation and soil
grading activities resulting in intensive soil contact were assumed to last for

3 months; for the remaining 3 months, construction activities were assumed
to result in less intensive soil contact.”

Define “intensive soil contact.”
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Response:

Comment 30:

Response:

n/c/ofiwvow/c&r_509

Many construction activities involve contact with soil for extended time
periods, such as the installation or repair of utility lines, cable lines, sewer
lines, water lines or if the construction worker is involved with the
excavation and removal of contaminated soil, then the exposure would be
“intense” for the duration of the removal activity.

Agreed that many construction activities, such as the examples mentioned by
the reviewer, result in intensive contact with soil throughout their duration.
The assumption accepted in the approved RAWP is that these activities would
not last for more than 3 months. Construction activities such as building
would result in less intensive exposure to soil because they do not require
constant contact with the soil or earth-moving or grading equipment. The
assumption accepted in the approved RAWP is that these activities would not
last for more than 3 months. The statement in question will be revised to
clarify the distinction between intensive and less intensive exposure to soil as
follows: “Excavation, grading, installation or repair of underground utilities
and similar activities requiring constant contact with the soil or earth-moving
or grading equipment result in intensive exposure to soil and were assumed to
last for 3 months. Construction activities such as building erection result in
less intensive exposure to soil and were also assumed to last for 3 months.”

Section 3.1.3.3 On-Site Resident, page 3-5: “The resident could have
access to Ransom Brook and could be exposed t surface water and
sediment....it is assumed that the resident would visit the brook for 8
hours/day, 2 days/week during the warmer half of the year (i.e., 52
days/year)....However, because of the intermittent nature of the brook, it
was assumed that surface water would be available for wading only 26
days/year....assumed to wade for 3 hours/day on 26 days/year....incidental
of surface water in a wading scenario is assumed to be negligible.”

What are these assumptions based on? Does this stream go completely
dry for a continuous period of time? If there is a trickle of water, then
there will be surface water exposure.

The assumptions are conjectures compiled, in collaboration with OEPA, to
create a plausible scenario to evaluate residential exposure to surface water
and sediment. Conjecture is necessary because there are no residents on site
from which site-specific data can be obtained, and there is no known OEPA,
EPA or other regulatory guidance for development of this exposure scenario.
The scenario in the risk assessment is taken verbatim from the approved
RAWP. Subsequent to the risk assessment, it was learned that pools of
surface water are present, possibly as a result of groundwater discharge.
Therefore, the exposure frequency for residential exposure to surface water
will be increased from 26 to 52 days/year.
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Comment 31:

Response:

Comment 32:

Response:

Comment 33:

elbfiwvowlc&e_509

Section 3.1.3.3 On-Site Resident, page 3-5: “Inhalation of airborne VOCs
emitted from surface water or sediment....It is assumed, however, that the
large volume of outdoor air would effectively dilute airborne concentrations
to toxicologically insignificant levels....”

See comment #4.
Please see response to Comment 4.

Section 4.3 Target Organ Toxicity, page 4-5: “When total HI for all media
for a receptor exceeds 1 due to the contributions of several chemicals, it is
appropriate to segregate the chemicals by route of exposure and mechanism
of toxicity (i.e., target organ) and estimate separate HI values for each.”

Segregation of hazard indices by effect and mechanism of action can be
complex and time-consuming because it is necessary to identify all of the
major effects and target organs for each chemical and then to classify the
chemicals according to target organ or mechanism of action. This
analysis is not simple and should be performed by a toxicologist. If
segregation is not carefully done, an underestimate of the true hazard
could result. A strong case is required to indicate that two compounds
which produce adverse effects on the same organ system, although by
different mechanisms, should not be treated as dose additive (RAGS
Volume 1, USEPA, 1989).

USACE agrees that segregation of HI values by mechanism of toxicity must
be done carefully. Insufficient care can result in either over or
underestimating hazard. This is a moot point in this risk assessment because
HI values greater than 1 are estimated for single chemicals (TNT, and in some
cases other nitroaromatics as well), and there is no reason to segregate
chemicals by mechanism of toxicity.

Section 5.3.1. Groundskeeper, Page 5-4; Section 5.3.2 Construction
Worker, page 5-5; Section 5.3.3 On-Site Resident, page 5-5: “The total
ILCR from all exposure pathways falls within the 1E-6 to 1E-4 range
considered acceptable by EPA (1990).”

Ohio EPA currently operates within the risk range of 10~ to 10, with the
point of departure at 105, Risks in the range of 1075 to 10 must be
acknowledged and discussed in the report. Risk less than 10 is
considered to be protective and risk greater that 10 are considered not
protective; however, risk falling within the range will need to be
evaluated. The point at which to take remedial action and the final clean-
up level will be a risk management decision. The use of the 10”° point of
departure does not reflect a presumption that the final remedial action
should attain such goals.
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Response:

Comment 34:

Response:

Comment 35:

Response:

Comment 36:

Response:

Comment 37:

Response:

Comment 38:

n/c/bfiwvow/c&r_509

Section 5.3.4, Alternate On-Site Residential and Construction Site
Locations, page 5-6:

With respect to future land use, deed restrictions or other restrictions are
not in place to designate which areas a resident could or could not
develop. Therefore, the assumption that a future resident would
randomly select a building site within the TNT Area B boundary is
appropriate and the “alternate on-site residential and construction site
locations” sections and associated risk assessment on the modified data
sets is not necessary and should be removed. However, if the contractor
feels that the concentrations in the northeast quadrant are indicative of a
hotspot, then a separate quantitative hotspot analysis should be
performed on this portion of the site.

The first paragraph in Section 5.3.4 shows that the source-term and exposure-
point concentrations developed in the risk assessment reflect the most highly
contaminated parts of the site. No further hot-spot analysis is necessary
unless questionable data excluded because of unusually high detection limits
are reinstated, or unless additional data analysis or sampling reveals higher
levels of nitroaromatics other than TNT in the northeast quadrant.

Please provide the contents of Appendix A: Analytical Results for review.

Agreed; a complete data dump, including detections, nondetections and
detection limits will be provided.

Include the contents of Appendix C in the draft final.
Agreed!

Include a Summary/Conclusions section at the end of Volume II Human
Health Risk Assessment.

A Summary and Conclusions will section will be added following the
Uncertainty Analysis section. It will consist of the human health risk
assessment information summarized in the Executive Summary.

Table 2-1 through Table 2-5, Table 5-10.

Remove footnote b — background screening criteria for soil (Table 2-6)
and references to background soil values. It is not appropriate to
compare sediment concentrations to soil background concentrations as a
“background screen.” Sediment and soil are separate media. For a
background comparison, sediment samples should be collected from a
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Response:

Comment 39:

Response:

Comment 40:

Response:

background sediment location. Also remove PAH background values
shown in Table 2-7.

Agreed; it is inappropriate to compare site sediment concentrations with soil
background concentrations for the purpose of selecting sediment COPC.
Tables 2-5, 5-7 and 5-8 will be revised as requested. There is, however, some
similarity between sediment and soil, and comparison of site sediment
concentrations with soil background may be discussed in the Uncertainty
Analysis or Summary and Conclusions Sections. Please see response to
Comments 10 and 11 regarding PAH background.

Tables 5-5 and 5-6 and 5-9:
Include a footnote defining NA.

Several tables were found in which “NA” was not defined. The definition of
NA as “not applicable” will be added to Tables 5-1, 5-2, 5-3, 5-6, 5-9, 5-13
and 5-14.

Table 5-8:
Include a footnote defining ND.

Several tables were found in which “ND” was not defined. The definition of
ND as “no data” will be added to Table 4-1. ND in Tables 5-3, 5-4, 5-5, 5-7,
5-8, 5-11 and 5-12 will be changed to “NA” (please see response to Comment
39). _

Comments for Volume III — Ecological Risk Assessment:

Comment 1:

Response:

Comment 2:

ne/bfiwvow/c&r_509

Section 2.1.1 General Site Background, page 2-1: “PBS, approximately
6,453 acres in size.....”

To avoid confusion for the reader, use consistency when referring to the
site name. Previously in the report, the site has been referred to as Plum
Brook Ordnance Works (PBOW) and in the section is called the Plum
Brook Station (PBS). Revise text for consistency.

Text will be revised to refer to the Site as PBOW.
Section 2.2.2 Descriptive Statistical Calculations, page 2-11: “Nondetects
are assumed to be present at one-half the SQL, although judgement may

be used in those cases where matrix interference or other phenomena
drive the SQL unusually high.”
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Response:

Comment 3:

Response:

n/e/bofwvowlcdr_509

Define the judgement criteria that is used when evaluating data with
unusually high SQL and how the data is handled in the risk assessment.
Provide a list of the samples where judgement criteria was applied.

The most common cause of elevated SQL is sample dilution, usually
necessitated because one or more chemicals are present at concentrations
exceeding the range of the method calibration curve. SQLs are typically
designated as unusually high when they are considerably above the highest
positive detection. Their use in the data set may result in the 95% UCL
exceeding the maximum detected concentration (MDC), which would impart
a bias to the RA. Unusually high SQL results such as these are typically
deleted from the data set. A list of samples where judgement criteria were
applied are provided in the report (footnotes to Tables 2-9 and 2-10).

Section 2.2.4 Natural Site Constituents (Background and essential
Nutrients), page 2-12: “This comparison is generally valid for inorganic
chemicals, but not for organic chemicals, because inorganic chemicals are
naturally occurring and most organic chemicals, besides PAHs, are not.”

This statement gives the impression that PAHs are only from natural
sources. As defined in RAGS, part a (EPA, 1989), naturally occurring
levels are ambient concentrations of chemicals present in the
environment that have not been influenced by humans, and
anthropogenic levels are concentrations of chemicals that are present in
the environment due to human-made, non-site sources. PAHSs are
anthropogenic and ubiquitous, although these chemicals may be present
in the environment from natural sources (e.g., forest fires).

In general, comparison with naturally occurring levels is applicable only
to inorganic chemicals because the majority of organic chemicals are not
naturally occurring, even though they may be ubiquitous. Do not
eliminate anthropogenic chemicals because it is extremely difficult to
conclusively show that such chemicals are present at a site due to
operations not related to the site or surrounding area. The presence of
anthropogenic background chemicals can be discussed in the
uncertainties section, however, these constituents should be retained and
evaluated in the site-related risk.

The USACE respectfully disagrees with the statement that it is necessary to
“...conclusively show that...chemicals are present at a site due to operations
not related to the site...” in order to designate them as anthropogenic
background. It is only necessary to show that their concentrations do not
exceed anthropogenic background levels. Granted, the ATSDR Toxicity
Profile on the PAHs is not the most relevant data set for background for
PBOW. Furthermore, site-specific background data are not available and
there are no plans to generate such data for the future. Therefore, the
document will be revised so that PAHs are not screened against background.
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Comment 4:

Response:

Comment 5:

Response:

Comment 6:

n/c/bfiwvow/c&r_509

PAH:s selected as COPECs will be carried through the ecological risk
assessment. Should PAHs be identified as risk drivers, arguments will be
developed in the uncertainty section for their presence, including vehicular
traffic, annual burning of grasslands, etc. associated with post-DOD activities.

Section 2.2.4 Natural Site Constituents (Background and Essential
Nutrients), page 2-13: “Essential nutrients such as calcium, chloride,
iodine, magnesium, phosphorus, potassium and sodium may be
eliminated as COPEC....”

It is not appropriate to apply the essential nutrient methodology, which is
used in the human health risk assessment, to ecological risk assessments
considering that recommended daily allowances have not been
established for ecological organisms. Without consideration of the levels
that may be associated with toxicity for these inorganics to the receptor, it
is not appropriate to screen them out.

Essential nutrients were not eliminated from the ERA, unless they were below
background. As shown in summary tables 5-4 and 5-5, some essential
nutrients were found to be hazard drivers for ecological receptors (e.g., iron).
The sentence in question will be revised to avoid the impression that
nutritional essentiality for humans is somehow involved in COPEC selection
for ecological receptors.

Section 5.1 Terrestrial Plant Impact Assessment, page 5-1: “Although
one bare soil area was noted during the site reconnaissance......

Were discrete samples taken from the bare spot and analyzed?

A discrete soil sample was not collected from the bare spot itself. The
chemical analytical results from the surface soil sample collected closest to
the “one bare soil area” are discussed in the text in Section 5.1. In addition,
the text discusses why the presence of the bare soil area is not believed to be
related to site-related chemicals. As shown in Photo No. 8, the substrate
appears to be gravel, and this may be the reason vegetation is not growing at
the “one bare soil area.”

Section 5.3 Predictive Risk Estimation for Terrestrial and Aquatic
Wildlife, page 5-3: “It should be noted that the maximum 2,4,6-TNT
concentration in surface so (6,900 mg/kg) was used as the source-term
concentration (due to the unmodified data distribution), while the
arithmetic mean concentration was 261 mg/kg. This estimate of central
tendency is 26 times lower than the maximum concentration and the
suggests that using the maximum concentration is overly conservative. It
should also be noted that the maximum aluminum and iron
concentrations measured in surface water were used as the source-term
concentrations due to the limited number of samples and additional
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Response:

Comment 7:

Response:

Comment 8:

n/c/bffwvow/c&r_509

sampling effort could potentially reduce the hazard estimate.” Page S-4:
It should be noted that the maximum concentration of many of the
COPECs measured in surface water and sediment were used as the
source-term concentrations due to limited number of samples, and
additional sampling effort could potentially reduce the hazard estimate.
It should also be noted that there are significant uncertainties....”

Statements regarding the uncertainties associated with calculating hazard
indices and HQs should be removed from this section of the text and
discussed in the “Uncertainties” section of the report.

The cited discussion of uncertainties will be moved to the “Uncertainties
Section” of the report.

Section 5.5 Risk Description, page 5-6: “Based on uncertainties of
toxicity, and on the fact that no RTE species have been confirmed at the
site, remedial actions may not be warranted at this time for

soil”...... »Based on uncertainties of toxicity, estimating concentrations in
aquatic insects, and limited sample size, no remedial actions are
warranted at this time for surface water or sediment.”

This is a risk management decision. CERCLA and the NCP state
“protection of human health and the environment” this is not limited only
to the protection of threatened and endangered species.

Statements should be limited to recommendations for more investigations
or justification supporting that a thorough ecological risk assessment has
been completed. Considering that there are HI>1 at this site for several
or the ecological receptors, recommending that no remedial actions are
warranted is inappropriate.

The report states “[Based on this information].... no remedial actions are
warranted at this time.” The report does not recommend that no remedial
actions are warranted at any future date. This information was presented in
the report to add risk management decisions, and to discuss the point that even
though hazards were estimated to be above 1.0 for some ecological receptors,
the weight-of-evidence, including consideration of the significant
uncertainties, did not support remediation at the present time. Further
sampling for additional background data is recommended.

Table 5-1 Terrestrial Plant Impact Assessment:

It is not appropriate to assume that the benchmark was not exceeded,
when a benchmark concentration is not available. In this situation (L.e.,
when a benchmark concentration is not available for a specific
constituent”, the constituent should be retained and carried through the
ecological risk assessment. In this table, please remove the “No” from the
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Response:
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last column titles “Benchmark Exceeded” when a benchmark
concentration for a constituent is not applicable. A footnote could be
added in place of the “No” which states something to the effect
“Constituent Retained Due to Lack of Benchmark Information.”

Table 5-1 will be revised. Where no benchmark is available, the “Benchmark
Exceeded?” column will present “NBA” and will be defined in a new footnote
as “NBA = no benchmark available.” It should be noted that Table 5-1 is not
a screening table for selection of constituents to retain and carry through the
ERA (this screening was done in Table 2-9 for surface soil).

22






Response to USACE Technical Review Comments on the
Draft TNT Area B Remedial Investigation Report, Plum Brook Ordnance Works,
Sandusky, Ohio; June 1999

1. VolumeI: Please include a brief Executive Summary.

Response: Agreed. A brief Executive Summary has been included to be consistent with
other USACE reports.

2. Volume I, page 1-4, section 1.3.1.2, 2™ Paragraph, 3™ Sentence. Delete natural from this
sentence.

Response: The sentence has been changed from “Hydrogen sulfide, natural benzene,
toluene, ethylbenzene, and xylene (BTEX) compounds...” to “Hydrogen sulfide and
benzene, toluene, ethylbenzene, and xylene (BTEX) compounds...”.

3. Volume I, Page 1-4, Section 1.3.1.3, 1% Paragraph, 3™ Sentence. Please cite the source of the
well yield information.

Response: The information was obtained from Dames and Moore (1997) TNT Areas
Investigation. This reference will be added to section as requested.

4. Volume I, Page 4-1, Section 4.1.1 and throughout the document. Please insert a statement to
indicate that the field screening surface soil samples were composited and the method that
was used.

Response: The method of compositing soil samples was previously discussed in Section
2.2.4. Reiterating this information for each building investigated would be repetitious. No
change to text.

5. Volume I, Page 4-21, last three lines: Discussion of SO01 and SO05 seems out of place.

Response: Agreed. The samples SO01 and SO05 were collected adjacent to Building 456
(Wash House). This paragraph will be deleted from Section 4.5.4.2.

6. Volume I, Page 5-1, Section 5.1.2 heading: Shouldn’t the heading be Wastewater Disposal
Settling Tanks (Building 417) and Associated Pipelines?

Response: Agreed. The text will be modified as requested.
7. Volume I, Page 5-2, two sentences just prior to Section 5.1.3: Edit for clarity.

Response: Agreed. The paragraph will be revised as follows: “Surface and subsurface soil
samples collected from along the underground wastewater pipelines indicate nitroaromatics
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are limited in extent. Only one boring (Boring SS370 at a depth of 4.0 to 4.5 ft bgs) drilled
along the wastewater pipeline showed elevated concentrations of nitroaromatics. This boring
was completed along the wastewater pipeline within 20 feet of the Wash House Catch Basin
(Building 466). Because of the close proximity to the Wash House and evidence from other
borings adjacent to the Wash Houses, this contamination cannot definitively be attributed to
the pipeline.

8. Volume I, Page 5-2, Section 5.1.3, nd Paragraph. Provide the field screening value that
confirms the historical data at TNTB-S18.

Response: Agreed. Sections 4.3.2.1 and 5.1.3 will be revised to more clearly state evidence
that only one area of subsurface soil contamination is present.

9. Volume I, Page 5-5, 1* Complete Paragraph, 2" Sentence. Figure 4.15 states that 2A4,6-
DNT was detected at 1.6 ppm while the text in this section states that the compound was
detected at 1.7 ppm. Please correct.

Response: Agreed. The text has been revised to the correct value of 1.6 ppm.

10. Volume I, General Comment. In many instances, we conclude that nitroaromatic
contamination, other than 2,4,6-TNT, is not present based solely on the results from IMS
screening. Is this appropriate considering the difficulties associated with the calibration
curves and extraction during IMS analysis?

Response: Agreed. The text will be reviewed and text modified to discuss only those
compounds detected.

11. Volume I, General Comment. It might be helpful to identify those samples that were
analyzed by both field screening using IMS and field screening using immunoassay
techniques.

Response: Disagree. The immunoassay data has been presented to the USACE under a
separate cover and presenting it in this report would not provide any additional meaningful
data.

12. Volume I, Page 5-5, Building 472 Bi-Tri House. I recommend that this section be revised to
indicate more then one subsurface sample had nitroaromatic contamination. As it is currently
written, this section infers that only one subsurface sample had nitroaromatic contamination.

Response: Agreed. The third sentence in this paragraph will be revised as follows: “TNT

and 2A4,6-DNT were detected in three of five borings completed, with maximum
concentrations detected of 27 ppm and 3.07 ppm, respectively.”
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13. Volume I, General Comment. In many sections PAH contamination is believed to be the
result of atmospheric deposition, I suggest that PAH contamination could also be the result of
demolition of the buildings, since the buildings were burned.

Response: Agreed. Discussions of potential sources of PAH contamination throughout the
text have been revised to include the burning of TNT B buildings as potential sources for
PAHs.

14. Volume 1, Appendix B: Were SO borings logged? If they were the logs are missing. If not,
then add SO# (and actual land survey data if available) to the appropriate SS log.

Response: The “SO” designation applies to confirmation samples whereas the “SS”
designation applies to screening samples. Therefore, either designation can apply to a surface or
subsurface sample. As agreed during negotiations and work plan development, only subsurface
direct push locations were logged; sample information for surface soil locations were recorded
on a sample collection log. Because subsurface confirmation samples were collected from the
same locations as subsurface screening locations, the boring was not logged a second time.

15. Volume I, Typing Errors-

Pg 1-2, paragraph just prior to Section 1.2, third line after bullets: Change “using a Ion”
to “using an Ion” .

Response: Agreed.

Pg 2-3, first line: Spelling of photo documentation.

Response: Agreed. The spelling of “photo documentation” has been corrected.
Pg 4-17, Section 4.4.6.1, first line: Change “Building 459” to “Building 469”.
Response: Agreed.

Pg 5-3, Building 459 discussion, second line: Change “180 ft south-southeast” to “180 ft
south-southwest”.

Response: Agreed.

Figure 1-3: Bring the label for the Nitrogen Dewars equivalent to that for the Hypersonic
Testing Facility.

Response: Agreed.

Figure 2-1: Label both nail houses. Some buildings are mistakenly crosshatched as tanks
while the wastewater disposal tanks are not crosshatched.
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Response: Agreed.
The photo sheet with photos A-1 and A-2 on it was missing.
Response: Agreed. The photo sheet will be included in the final report.

Photo A-8: Shouldn’t the “Building 473" label on the photo read “Building 472" or is the
photo caption incorrect?

Response: Agreed. The caption will be revised as follows: BUILDING 472 BI-TRI
HOUSE (FOREGROUND) AND BUILDING 473 FORTIFIER HOUSE
(BACKGROUND). BORING SS390, DRILLED AT BUILDING 472, SHOWN AT
THE STAKED LOCATION IN THE FOREGROUND. LOCATION OF BUILDING
473 SEEN IN THE BACKGROUND AT HIGH BRUSHY AREA. PHOTOGRAPH
TAKEN BY IT CORPORATION, NOVEMBER 13, 1998.

16. Volume II, Page ES-1 and 1-1, first paragraph, last sentence: Provide clarification
concerning the hunter access to the site (or PBS in general). Although hunters are allowed
on PBS during hunting seasons(s) it is not an open gate situation. There are still restrictions
placed on the hunters (and the fences and security patrols continue to be present).

Response: Agreed. The statement will be revised to clarify that it is a “controlled” hunt at a
closed NASA reservation.

17. Volume II, Page 1-2, second paragraph from end of page: Shouldn’t the nitrogen dewars
area be included as NASA active?

Response: Agreed. The paragraph will be revised as follows: “TNT Area B is largely
overgrown with grass, brush, and small trees. Two NASA facilities, the Hypersonic Testing
Facility and Nitrogen Dewars, are located in the northwest and central portions of TNT Area
B, respectively. Except for these two facilities, TNT Area B is unused (USACE, 1998b).
Current site use is considered industrial.”
18. Volume II, Typing Errors-
Pg ES-1, seventh line: “portions of the site are [?] by other agencies”

Response: The text will be revised to “portions of the site are used by other agencies”

Pg ES-2, first large paragraph, second line: Change “in accordance approved” to in
accordance with approved”.

Response: Agreed. The text will be modified as requested.
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Pg ES-3, third paragraph, first line: Here and elsewhere in Volume II, change “both an
adults and children” to “both an adult and children”.

Response: Agreed. The text will be changed as requested.

Pg 2-1, Section 2.1.2, first sentence: Edit.

Response: Agreed. The text will be changed to read “The data validation process
incorporated qualifiers to the analytical results that reflect the level of confidence in the

reported measurements.”

Pg 2-3, Frequency of Detection, second paragraph, second to last line: Change “analyzed
for medium” to “analyzed for a medium”.

Response: Agreed.
Pg 2-6, Section 2.1.5, first line: Insert a comma between iodine and magnesium.
Response: Agreed.

19. Volume III, Page 2-2, second complete paragraph, first and last sentence: Shouldn’t the
mention of “the red water ponds” be “TNT Area B”? (Watch tense in last sentence “are” to
“is,’.)

Response: Yes. The text has been revised.

20. Volume III, Typing Errors-

Pg 1-1 and through out volume: Is “BEA” throughout volume suppose to be “BERA” as
defined in first line on page 1-1?

Response. “BEA” is incorrectly shown and will be changed to “BERA” throughout the
document.

Pg 7-1, first paragraph: Change “march wren” to “marsh wren”.
Response: Agreed.

21. Page 1-9. Second Paragraph. Number 3. Provide a brief discussion of the procedures
involved in a three (3) X and a five (5) X decontamination process.

Response: IT has been unable to locate a reference for the procedures involved in a three (3)
X and a five (5) X decontamination process. Therefore, the text has not been changed.
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22. Page 5-3. First Paragraph. Last Sentence. Borings could not be completed in areas where
the presence of underground utilities associated with the nitrogen pipeline interfered. Correct
text accordingly.

Response: It is unclear what statement on Page 5-3 of Volume III that the reviewer is
requesting be changed.

23. TABLES. Shade areas in which the result from this investigation exceeds regulatory criteria.
Response: Agreed. Shading is currently used to highlight detections above the reporting
limits. Data will be shown in bold for concentrations exceeding risk based remediation
concentrations as presented in Volume II of this report.

24, According to Section 3.0, field screened results that were non-detect were changed to “U” to
be consistent with the more widely used qualifiers used in the independent third party
validation. Tables do not reflect this change.

Response: Agreed. Data tables will be modified as requested.
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RESPONSE TO COMMENTS
FROM U.S. ARMY CENTER FOR HEALTH PROMOTION AND
PREVENTIVE MEDICINE ON THE DRAFT
REPORT FOR THE REMEDIAL INVESTIGATION AND THE FEASIBILITY STUDY,
TNT AREAB
- FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

Volume II — Baseline Human Health Risk Assessrheni.

Comment 1: Page 1-2, Section 1.0, M. Hawkins, L. Tannenbaum
Introduction
Comment: “No explosive residues were identified by the analysis of
one surface water and one sediment sample from this area.” Also, the
text notes that additional surface water and sediment samples were
taken, although it appears that only one additional sample of each
medium is what is being referenced (see detection frequency column
in Table 2-4). One of two samples from each media are not enough to
analyze statistically and seem inadequate for the characterization of
the media in question.
Recommendation: Please provide justification for the minimal
sampling of environmental media (i.e., one or two samples) being
technically defensible in characterizing the presence or absence of
chemicals onsite. If a sufficient justification cannot be obtained,
consider increasing the sample size so that the site media can be
characterized appropriately.

Response 1:  As stated in the text, one surface water and sediment sample was collected
during the previous investigation (Dames and Moore, 1997). To
supplement this data, five collocated surface water and sediment samples
were planned for Ransom Brook in the TNT B area. During the field work
conducted in October and November, 1998, the occurrence of surface
water was limited to two small stagnant pools in the upper reaches of
Ransom Brook. Because of this, only two surface water samples could be
collected.

Comment 2: Page 2-1, Section 2.0, M. Hawkins
Data Evaluation
Comment: Data Collection is located in Volume I of the risk
assessment and Data Evaluation is located in Volume II. It would be
easier to follow if Data Collection and Data Evaluation were located in
the same volume and were in the same section.
Recommendation: Consider changing the heading for Section 2.0 to
Data Collection and Data Evaluation, and include collection and
evaluation methodologies in this section.

Response 2:  As the reviewer noted, data collection is described in Volume I of the
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Remedial Investigation, which is more descriptively called a Report of
Findings. The Report of Findings does present an evaluation of the data;
i.e., Section 4.0, Investigation Results, evaluates the data in terms of the
nature and extent of contamination. Volume II provides a baseline human
health risk assessment, in which the risk to human health of exposure to
potentially contaminated media is investigated. Data evaluation, in the
context of human health risk assessment, refers to identifying chemicals of
potential concern for human health, and estimating a source-term
concentration for each of these chemicals using assumptions and
procedures that are peculiar to risk assessment (as explained in Chapter 1
of the baseline human health risk assessment). It would be confusing to
place the Data Evaluation step of the risk assessment in volume I, but the
exposure assessment, toxicity assessment and risk characterization steps of
the risk assessment in Volume II. Additional clarification will be provided
by revising the second sentence in the last paragraph that starts on the
bottom of p. 1-3 as follows: “Chapter 2.0 describes data evaluation for the
risk assessment, which includes selection of chemicals of potential
concemn...”

Page 2-1, Section 2.1.2, R. Kramp

Evaluating Data Quality

Comment: Includes the phrase “that indicate that reflect”.
Recommendation: Please delete “that reflect.”

Agreed.

Page 2-2, Section 2.1.3, M. Hawkins

Identifying Site-Related Chemicals

Comment: “Chemicals that were detected at the site, but also were
detected at locations not affected by site operations are termed
background chemicals.” A site that hasn’t been affected by past or
present chemical contamination is called a background site. Make
sure that no past or present chemical contamination exists so that the
site can be considered a background or reference site.
Recommendation: Please change accordingly.

We do not agree entirely with the reviewer’s definition of background site.
A background site with regard to PBOW is a site that was not
contaminated by activities related to army use of the facility. Potential
contamination from activities of site users before or after army use of the
facility may be termed anthropogenic background and could be included in
the “background” risk assessment. For example, agricultural areas (part of
PBOW was used for agriculture before army use) may exhibit detectable
levels of pesticides and herbicides, and industrial areas or areas near
highways may exhibit detectable levels of PAHs. However, neither
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pesticides/herbicides nor PAHs were used or were expected to have been
released by the army during the production of ordnance or during the
cleanup activities that followed. The sentence in question will be revised
as follows: “Chemicals present at naturally occurring concentrations or
those present because of human activity entirely unrelated to army activity
are termed background chemicals.”

Pages 2-2 to 2-11, Section 2.1.3 to 2.1.6.5, L. Tannenbaum
Identifying Site-Related Chemicals/Risk-Based Screening, etc.
Comment: The approach adopted in the risk assessment of
partitioning risk into background, site-related, and total components
is atypical and in some respects unnecessary.

Recommendation: In the modified report, acknowledge that
calculating risk for the site background is an atypical approach in risk
assessments, not being described for example, in Risk Assessment
Guidance for Superfund (RAGS). Also, acknowledge that for
inorganics in soil and other media, the list of contaminants to retain
for quantitative assessment could have been established through one
of several established statistical comparisons of onsite and
background concentrations (e.g., EPA Region IV supplementary
guidance to RAGS).

We agree that presenting separate risk estimates for total, site-related and
background COPC is not described in RAGS Part A, but it is far from
atypical. We have successfully used this approach with many projects
whose regulatory bodies do not permit excluding background chemicals
from the quantitative risk assessment. (OEPA does not permit eliminating
chemicals from the COPC list if their concentrations are comparable to
background. EPA Region IV, mentioned by the reviewer, does.)
Segregating risk in this manner provides additional information and
perspective that is useful for site management. The third paragraph on p.
5-1 will be revised as follows: “Risk characterization is limited to those
chemicals selected as COPC; i.e., present at concentrations that exceed
RBSCs (Section 2.1.4). OEPA requires characterizing risk for all
chemicals whose concentrations exceed their RBSCs, regardless of
whether their concentrations are comparable to background. This
approach, although consistent with EPA (1989a), obscures the risk
associated with background chemicals, and may leave the impression that
the entire risk estimate is due to site-related activity. This potential
impression is avoided by providing three separate risk estimates: total site
risk, which includes all COPC identified; background risk, which includes
the inorganic and organic COPC identified as natural or anthropogenic
background; and site-related risk, which is limited to COPC not identified
as background and presumed to be present as a result of former PBOW
activity. Segregating risk estimates in this manner provides maximum
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useful information for site management.”

Page 2-3, Section 2.1.3, M. Hawkins

Background Occurrence, Table 2-6

Comment: “The primary approach involves comparing the
maximum detected concentration (MDC) from site data with a
background screening criterion (BSC). The BSC represents a
theoretical upper limit on background; i.e., if the MDC of site data
does not exceed the BSC it is likely that site concentrations reflect
background conditions rather than a site-related release, and the
chemical is considered a “background chemical.” Why not collect
samples off-site or in areas not influenced by contamination for each
media of concern? It seems like there is a lot of uncertainty involved
with the above approach. Also, Table 2-6 has a column titled
“Percent Non-Detects.” The column heading should be titled
“Percent Detects.”

Recommendation: Consider selecting background or reference sites
and collecting samples from those particular sites to represent
background information. Change the column heading in Table 2-6 to
“Percent Detects.”

The BSCs used in the risk assessment are calculated from a data set
consisting of the results of samples taken from areas believed to be free of
contamination. Six soil borings were installed in preselected locations to
establish sitewide background concentrations for metals. As noted in the
comment, these sites were selected because they are believed to represent
areas not influenced by site-related contamination. Further information on
site background data may be found in the Site Investigation of Acid Areas
(IT, 1998). Table 2-6 will be revised as requested.

Page 2-3, Section 2.1.3, M. Hawkins

Chemicals Used During Area B Operations

Comment: “The exception was analyzed for explosives only.”
Explain why one soil sample was analyzed for explosives and not for
nitroaromatic compounds, metals, PCBs, and VOCs.
Recommendation: Please explain in detail why one soil sample was
analyzed for explosives only.

The sample referred to is SO13 collected near Building 452 (Bi-Tri
House). This sample had an excessively high concentration of explosives
(2,4,6-Trinitroluene at 6,900 mg/kg). Because of potential dangers in the
analysis of this sample, VOCs, SVOCs, PCBs and metals analysis were
not completed.
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Page 2-4, Section 2.1.2.1, Tannenbaum

Statistical Summary and COPC Selection of Surface Water Samples
Comment: There is no need for the table’s second column (“Percent
hits”), as the first column (“Detection Frequency”) provides necessary
information.

Recommendation: Delete the table’s second column. Note that in
other tables of human health risk assessment, the more appropriate
term “detections” is used rather than the term “hits.”

Table 2-4 will be re-formatted to correspond to the other Statistical
Summary and COPC Selection tables.

Page 2-6, Section 2.1.5, M. Hawkins

Evaluating Essential Nutrients

Comment: “Essential nutrients such as calcium, chloride, iodine,
magnesium, phosphorus, potassium, and sodium were eliminated as
COPC, because it was judged that they are unlikely to cause adverse
effects on human health at the concentrations measured.” Was a
literature search conducted to determine acceptable levels? Also,
RAGS lists only iron, magnesium, calcium, potassium, and sodium as
essential nutrients to be evaluated in risk assessments. In this risk
assessment, however, three additional nutrients (chlorine, iodine, and
phosphorus) were evaluated. Why were these additional nutrients
included in this evaluation?

Recommendation: Provide the reader with references (facts) that
justify your judgement. Also, explain why chloride, iodine, and
phosphorus were included in the evaluation.

Chloride, iodine and phosphorus were not analyzed in the media evaluated
in this risk assessment. The paragraph in question will be revised as
follows: “Essential nutrients such as calcium, iron, magnesium, potassium,
and sodium are usually eliminated as COPC because they are generally
considered innocuous in environmental media. Other essential nutrients
including chloride, iodine and phosphorus may be eliminated as COPC,
provided that their presence in a particular medium is judged to be
unlikely to cause adverse effects on human health.”

Page 3-2, Section 3.1.1, M. Hawkins

Physical Setting

Comment: “Greater detail is provided in USACE (19982a) and D&M
(1997).” Is climate and vegetation described in these other
documents? Anything describing the physical setting of the site
should be provided in this risk assessment.

Recommendation: Please include climate and vegetation in the
description of the physical setting.
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Agreed, the site description provided in Chapter 1 requires expansion.

The first sentence of the penultimate paragraph on p. 1-2 will be revised as
follows: “TNT Area B consists largely of old meadows overgrown by
Allegheny blackberry, dewberry and Queen Anne’s lace. Further details
are provided in Section 1.3.1 of Volume I and Section 2.1 of Volume IIL.”

Page 3-3, Section 3.1.3.1, M. Hawkins

Groundskeeper

Comment: “Generally, surface soil that has been in place for
extended periods is not a significant source of airborne VOCs because
dissipation over time would have reduced residue at the surface to
toxicologically insignificant levels.” How long does it take for VOCs
to dissipate from the soil surface? Can you provide a reference for
this?

Recommendation: Please provide information on the duration it
takes for VOCs to dissipate from the soil surface and a reference to
support this statement.

The statement in question is a generalization based on our experience with
soil contamination and risk assessment; it is not based on published data.
The statement will be revised as follows: “Generally, in IT Corporation
(IT) experience, surface soil that has been in place for extended periods
and has not been recently contaminated is not a significant source of
airborne VOCs because infiltration and dissipation over time would have
reduced residues at the surface to toxicologically insignificant levels.”

Page 3-4, Section 3.1.3.1, R. Kramp

Groundskeeper

Comment: The document assumes that the groundskeeper will be
exposed to dust 250 days per year. In the Sandusky area the ground
is usually wet or frozen from November to March.

Recombination: Consider using 200 days per year for exposure to the
groundskeeper.

We agree that the exposure frequency (EF) of 250 days/year may
overestimate exposure to dust because the ground is wet or frozen for a
substantial part of that time. Nonetheless, the EF of 250 days/year is a
standard EPA assumption for workers, and includes indoor as well as

. outdoor exposure. Also, the groundskeeper is selected as the upper bound

for site worker exposure to soil, and greenhouse activities could result in
exposure to airborne dust from site soil throughout the year. Incidentally,
reducing the EF from 250 to 200 days would reduce the estimate for
inhalation exposure only by 20 percent.
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Page 3-5, Section 3.1.3.3, M. Hawkins

On-Site Resident

Comment: “The body regions evaluated for construction workers
include approximately 11,300 cm>.” What body regions were selected
for the construction workers?

Recommendation: Provide the reader with the body regions that
were selected for the construction worker so that it is easy to figure
out how to calculate the numbers to equal 11,300 cm®.

Agreed, the sentence in question requires additional information, and will
be revised as follows: “The body regions evaluated for construction
workers include the hands, arms, legs, feet and face, which total
approximately 11,300 cm?®.

Page 3-7, Section 3.1.3.4, M. Hawkins

Other Receptors Not Considered

Comment: “Furthermore, experience has shown that the game
ingestion pathway generally is insignificant for contaminates other
than the (PCDD/PCDF), and the previously described receptors
would represent the upper bound for exposure to soil, surface water,
and sediment.” Is there a reference to support this?
Recommendation: Please provide a reference to support this
statement.

The statement in question is a generalization based on our experience with
soil contamination and risk assessment; it is not based on published data.
The statement will be revised as follows: “Furthermore, IT’s experience
has been that the game ingestion pathway...”

Page 4-5, Section 4.3, L. Tannenbaum

Target Organ Toxicity

Comment: The text recognizes that true noncancer hazard (the
hazard index, HI) can only be expressed as the sum of the individual
hazard quotients of those chemicals that have a common toxic mode of
action (e.g., produce a common systemic effect). It does not appear
that where initial HIs were above 1.0, that recalculations of final Hls
were performed.

Recommendation: Where initial HIs exceeded 1.0, ensure that the
risk assessment presents HI information for chemicals that produce a
common systemic endpoint.

It may be an overstatement to say that HI can “only” be expressed as the
sum of the individual hazard quotients of those chemicals that have a
common toxic mode of action. EPA (1989a) as a matter of policy defines
the HI as the sum of the HQs across chemicals, pathways and media for a
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given receptor. EPA (1989a) then adds the qualifier that HI calculated as
described above is probably overly conservative unless all the chemicals
summed have a common mechanism of toxicity (which is almost never the
case). Section 4.3 of the risk assessment document states that it is
appropriate to segregate the chemicals by route of exposure and
mechanism of toxicity and estimate separate Hls for each, but it does state
that it is necessary or always helpful to do so. In fact, given that EPA’s
definition of HI is based on policy at least as much as science, in a
CERCLA baseline risk assessment it is probably appropriate to segregate
HI only if the total HI exceeds 1 and only if there is an “advantage” from
doing so. The advantage would be to demonstrate that no mechanism of
toxicity has an HI exceeding 1. In the case of TNT Area B, several
individual chemical/pathway HQ values exceeded 1; therefore, there
would be no advantage from segregating HI values by mechanism of
toxicity.

Pages 5-1 to 5-9, and 5-11 to 5-14, L. Tannenbaum

Cancer Risk and Noncancer Hazard Index

Comment: The tables in this section lack page numbers. Also, the
column titled “Source-Term Concentration” should be changed to
“Exposure Point Concentration.” Most of the tables are difficult to
interpret because of the manner in which they are formatted.
Specifically, the inability to show all the pathways of a given receptor
on one page impedes the extracting of information. Similarly, the
interruption of chemical lists (i.e., their carry-overs from a previous
page) hampers the reader’s ability to summarize the risk information.
Also, the use of the word “dose” (as in “cancer dose”) in many of the
column headings is confusing. The standard terminology is “intake.”
Last, Table 5-9 doesn’t provide a breakout of the risks and hazards
by the various operative contaminant uptake pathways (e.g., dermal
uptake, incidental ingestion). It also does not indicate if noncancer
hazard is unacceptable, when hazard quotients for just those
chemicals with a common systemic endpoint are summed.
Recommendation: Please provide page numbers for the tables and
consider changing “Source-Term Concentration” to “Exposure Point
Concentration.” Consider reformatting the tables to allow the reader
to either view at one time, all pathways considered for a given
receptor, or only one pathway at a time. Also, don’t allow chemical
lists evaluated to be truncated (especially within a list of chemicals for
one of the three groupings, i.e., total-, background-, or site-related
risk), and carried over to the next page. Change “dose” to “intake” as
instructed by the comment. In risk summary tables (such as Table 5-
9), indicate the risks and hazards associated with each exposure
pathway. Ensure that final Hls are provided in a summary table.
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Agreed; the risk/hazard tables leave a few things to be desired and will be
revised. Source-term concentration will be changed to exposure-point
concentration; dose will be changed to intake. The format will be
changed, including reduction in font size, to include all pathways for a
given chemical on one row. If necessary, certain non-essential columns
(e.g., DA, concentration in air) will be hidden to make room. No risk
evaluation (total, background or site-related) will be separated by
intervening pages. A summary table, providing only ILCR and HI sums
for each pathway, medium and receptor, will be added.

Page 5-8, Section 5.4, L. Tannenbaum

Risk-Based Remediation Criteria Development

Comment: The text here appears contradictory. In the process of
RBRC development, the first bullet point speaks to a comparison of
COPC and medium-specific ARARs. However, the page’s next-to-last
paragraph say that there are no ARAR:s for soil, surface water, or
sediment.

Recommendation: Please address the inconsistency.

Agreed; the first bullet will be revised as follows: “The concentration of
the COPC exceeds its medium-specific ARAR, provided one is available.”



Volume III - Ecological Risk Assessment
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Page 1-1, Section 1.0, M. Hawkins, L. Tannenbaum

Introduction

Comment: BERA and BEA are not located in the acronym list. The
term “BEA” should be changed to “BERA” as this is the convention
adopted within the ecological risk assessment community. Note also
that in the first sentence of Volume III (page 1-1), the acronym
“BERA?” is used.

Recommendation: Please make the global change of “BEA” to
“BERA,” and place BERA in the acronym list.

Agreed. The text, tables, and figures will be edited globally as
recommended, as appropriate.

Page 2-5, Section 2.1.5, L. Tannenbaum

Species Inventory

Comment: Is there an implication in the text when it notes that only
one mammalian species (deer) of some 43 expected for the region were
actually observed onsite?

Recommendation: Enhance the text so as to clarify whether or not
the field observation had any particular relevance.

The text on Page 2-5, Section 2.1.5 will be edited to indicate that other
species were most likely not observed at the site due to the short duration
of the ecological field survey.

Page 2-6, Section 2.1.5, L. Hawkins

Species Inventory

Comment: Were sections of the stream electroshocked or seined to
determine the number of different species that were inhabiting the
site?

Recommendation: Describe how observations were made with regard
to fishes in the stream.

The text on Page 2-6, Section 2.1.5 will be edited to add a discussion of
how observations were made with regard to fish species.

Page 2-12, Section 2.2.3, L. Tannenbaum

Frequency of Detection

Comment: The phase “chemicals detected infrequently at high
concentrations” is vague.

Recommendation: Please qualify to the extent possible, what is meant
by “high” in the indicated usage.
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Response 4:

Comment 5:

Response 5:

Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

KN/5039/5039-C&R/9-8-00(7:22)

The text on Page 2-12, Section 2.2.3 will be edited as requested.

Page 2-21, Section 2.4.2, L. Tannenbaum

Measurement Endpoints

Comment: The text should indicate a preferred hierarchy of the
measured responses to the stressors. Note that on page 4-1, a
preference of sorts is mentioned.

Recommendation: Provide the preferential order of use for the
measured responses. Consider moving the text at the bottom of the
page forward to page 2-21.

The text on Page 4-1, Section 4.2 will be revised to add a discussion of the
preferred hierarchy used in selection of measurement endpoints for this
BERA. Additionally, the text on Page 2-21, Section 2.4.2 will be revised
to refer the reader to Section 4.2 for a discussion of the measurement
endpoint hierarchy.

Page 2-13, Section 2.2.4, L. Tannenbaum

Evaluating Essential Nutrients

Comment: A reference is not provided for the list of essential
nutrients for wildlife.

Recommendation: Rather than document author(s) judging the list of
chemicals to be unlikely to cause adverse effects to wildlife, provide
the necessary citations to support this statement.

The text on Page 2-13, Section 2.2.4 will be edited as requested.

Page 2-14, Section 2.2.5, M. Hawkins

Comparison to Risk-Based Screening Ecotoxicity Values/Soil
Comment: A list of sources used to find soil screening values were
provided. Are the sources listed as a hierarchy for locating soil
screening values?

Recommendation: Please describe how you used the available sources
to locate soil screening values.

Appendix Tables C-1 through C-3 present the compilation of risk-based
screening ecotoxicity values utilized in the BERA for soil, surface water
and sediment, respectively. As described by these tables, the screening
values utilized in the BERA were the lowest toxicity concentration from
the available sources, which are documented in the tables and in the
BERA text on Page 2-14, Section 2.2.5. No change has been made to the
text regarding this comment.

Page 2-14, Section 2.2.5, M. Hawkins
Comparison to Risk-Based Screening Ecotoxicity Values/Sediment
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Response 8:

Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

KN/5039/5039-C&R/9-8-00(7:22)

Comment: Ontario Ministry of the Environment and Energy (OME,
1993) should be changed to OMEE.
Recommendation: Please change the acronym OME to OMEE.

Agreed. The recommended change will be made globally to the text,
tables, and figures, as appropriate.

Page 2-17, Section 2.3.1, M. Hawkins

Terrestrial Receptors

Comment: “Foraging factors were conservatively set at 100 percent
for mouse, shrew, rabbit, wren, and raccoon, due to their relatively
small home ranges.” The most commonly used term in Ecological
Risk Assessment Guidance for Superfund (ERAGS) is “Area-use
factors.”

Recommendation: Consider changing “Foraging factors” to “Area-
use factors.”

Agreed. The recommended change will be made to Page 2-17, Section
2.3.1, as requested.

Page 3-1, Section 3.1, M. Hawkins, L. Tannenbaum

Exposure Analysis

Comment: “Ecological routes of exposure for biota may be direct
(bioconcentration) or through the food web via the consumption of
contaminated organisms (biomagnification).” To describe the terms
bioconcentration and biomagnification appropriately, it would be
beneficial to define the terms initially. The use of the terms is
misleading.

Recommendation: Consider defining the terms so that they make
more sense to the reader in this sentence.

The terms have been defined in the Glossary of Terms, Appendix F. The
text on Page 3-1, Section 3.1 will be rearranged to clarify the text in this
section.

Page 3-1, Section 3.1, M. Hawkins

Exposure Analysis

Comment: The glossary of terms (Appendix F) was not referenced.
Recommendation: Please provide a reference for these terms if they
were obtained from an outside source.

References have been added to the Glossary of Terms provided in
Appendix F, as requested.
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Comment 12:

Response 12:

Comment 13:

Response 13:

Comment 14:

Response 14:

Comment 15:

KN/5039/5039-C&R/9-8-00(7:22)

Page 3-2, Section 3.1, M. Hawkins

Exposure Analysis

Comment: “The first step in estimating exposure rates for terrestrial
wildlife involves the calculation of feeding and watering rates for site
receptors. More appropriate terms for “feeding” and “watering
rates” are “food ingestion” and “drinking water intake”.
Recommendation: Consider changing the terms.

Agreed. The text on page 3-2, Section 3.1 will be revised as
recommended.

Page 3-9, Section 3.1, L. Tannenbaum

Groundwater Exposure Pathway

Comment: The text of the second paragraph requires explanation to
include two critical points.

Recommendation: Have the text note that the subject document may
not be reporting total site risks because the potential for contaminated
groundwater influences is not addressed. If it is established that there
is groundwater discharge to surface water occurring, ensure that
waterbody sediment and surface water are collected and evaluated
and not groundwater itself.

Based on existing data for the TNT B Area, groundwater is not
discharging to surface water at the site. Since groundwater is not
discharging to surface water and sediment and surface water data were
utilized in the BERA, the risk evaluation conducted does, in fact, represent
a total evaluation of risk for the TNT B Area receptors. No change has
been made to the text regarding this comment.

Page 5-1, Section 5.0, L. Tannenbaum

Risk Characterization

Comment: The text of the page’s second paragraph is misleading.
HQs, as stated clearly in RAGS, are not measures of risk, but rather
measures of levels of concern. As such, by themselves, HQs do not
automatically confer (unacceptable) risk on receptors when values
exceed unit (1.0). HQ values of three-digits, four digit, and higher can
occur with no apparent signs of stress or impact noted in the field.
Recommendation: Modify the text here and in the wrap-around
paragraph at the top of page 5-3 to acknowledge the points expressed
in the comment.

Agreed. The text on Page 5-1, Section 5.0 will be edited as recommended.

Page S-3, Table 5-4, L. Tannenbaum
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Response 15:

Comment 16:

Response 16:

Comment 17:

Response 17:

KN/5039/5039-C&R/9-8-00(7:22)

Comment: The HI values produced with the exception of those for
the deer and the hawk are unthinkable and unrealistic, reflecting the
inadequacy of the hazard quotient method to express risk. If true
field exposures followed the Hls, there could not possibly be any
surviving receptors. Note that adjusting the HIs by being less
conservative (an approach discussed later in the document), would
still produce HI values that are meaningless.

Recommendation: Ensure that adequate text accompanies the
reporting of HIs that tells the reader that the values are not reflective
of risk, and that the conservatism incorporated in the assessment is
not the factor that explains the difficulty now encountered. Have the
text note that the hazard quotient method is flawed in essence.

An additional uncertainty will be added to Table 5-6 to demonstrate the
uncertainty of the HI methodology and its relative magnitude in this
BERA. IT has not revised the text to state that the HI methodology is
flawed, as doing so would fundamentally conflict with the HQ/HI
approach presented and approved in the work plan, and utilized in this
BERA.

Table 2-8, L. Tannenbaum

Background Concentrations of Metals in Soils

Comment: The heading of the second column in unusual.
Conventionally, the “percent detected” is what is reported.
Recommendation: Check to see that what was intended to be
reported was in fact the percent detected. In either case, change the
column heading to “percent detected.”

Agreed. Table 2-8 will be revised as recommended.

Table 2-9, L. Tannenbaum

Statistical Summary and COPEC Selection of Surface Soil Sample
Analyses

Comment: The last five chemicals in the table should have been
determined to not be COPECs based on the frequency of detection.
For a number of tables, the column titled “Source Term
Concentration: should read “Exposure Point Concentration.”
Recommendation: Explain why the compounds in question were not
eliminated from the COPEC list on the basis of frequency of
detection. Change the column heading in all of the tables where
applicable.

The last five chemicals in Table 2-9 were excluded based on frequency, as
well as the fact that their maximum detected concentrations were less than

14



Comment 18:

Response 18:

KN/5039/5039-C&R/9-8-00(7:22)

the screening criteria. Both exclusion criteria were sited in the table. No
change has been made to Table 2-9 regarding this comment.

Additionally, IT feels that the use of the term “source-term concentration”
is most appropriate for the BERA, because the BERA models plant and
animal COPEC concentrations for site-related food chain interactions that
ultimately result from direct COPEC exposure. Modeled concentrations in
prey would be more appropriately termed “exposure point concentrations,”
however, use of both terms would be confusing. The concentrations
presented in Table 2-9 and succeeding tables are site-representative source
term concentrations utilized for the ecological model. No change has been
made to Table 2-9 or subsequent tables regarding this comment.

Table 4-2, L. Tannenbaum

Uncertainty Factors for Ecological RTV Extrapolations

Comment: Wentsel et al. (1996) is not an accurate citation for the
uncertainty factors shown here and mentioned in other places in the
document.

Recommendation: Please replace Wentsel et al (1996) with the Ford
et al. citation.

The Ford reference is unknown. Uncertainty factors reported in Table 4-2
and shown on Figure 4-1 were taken directly from Figure 12 in the Tri-
Service Procedural Guidelines for Ecological Risk Assessments. No
change has been made to the text or tables regarding this comment.
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Executive Summary

Site Description. The Former Plum Brook Ordnance Works (PBOW) was built in the
early 1941 as a manufacturing plant for 2,4,6-trinitrotoluene (TNT), dinitrotoluene
(DNT), and pentolite. Production of explosives at PBOW began on December 16, 1941
and continued until 1945. It is estimated that more than 1 billion pounds of nitroaromatic
explosives were manufactured during the 4-year operating period. The three explosive
manufacturing areas were designated TNT Area A (TNTA), TNT Area B (TNTB), and
TNT Area C (TNTC). Twelve process lines were used in the manufacture of TNT: four
lines at TNTA, three lines at TNTB, and five lines at TNTC.

The TNTB manufacturing site consisted of widely scattered buildings of wood frame
construction with asbestos and sheet metal coverings. It also included a series of buried
and/or overhead flumes and pipes used to transport the substances.

Historical Activities. After plant operations ceased in 1945, decontamination of TNT,
acid, pentolite, and DNT processing lines began. The lines were decontaminated during
the last quarter of 1945. During decontamination, all structures, equipment, and
manufacturing debris were removed and burned.

The property was initially transferred to the Ordnance Department, then to the War
Assets Administration after it was certified by the U.S. Army to be decontaminated. In
1949, PBOW was transferred to the General Services Administration.

In the summer of 1955, a significant effort was made to decontaminate the surface and
subsurface soil at the TNT Areas. Decontamination was performed first at TNTA. At
TNTA the decontamination process included the removal of contaminated surface and
subsurface soil around the wash houses, bi-tri houses, fortifier buildings, the DNT
sweating and graining building, the DNT nitrating building, and nail houses. They also
removed wooden and ceramic waste disposal sewers containing from 1.0 to 2.5 inches of
TNT. In addition, in TNTA concrete catch basins, thousands of pounds of TNT were
discovered overlain by wood and scrap lumber. This lumber and TNT were removed and
transported to the Burning Grounds where they were burned. Decontamination of TNTB
and TNTC was supposed to be modified to address only surface contamination detected
by visual inspection, leaving underground flumes in place. It is unknown whether this
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modification in the procedure took place as part of the 1955 decontamination of TNTB

and TNTC.

The National Aeronautics and Space Administration acquired PBOW on March 15, 1963
and currently utilizes the site. The General Services Administration decontaminated the
TNT Manufacturing Areas to facilitate transfer. The decontamination is believed to have
occurred in 1963 and included removing contaminated surface soil above the drain tiles,
flumes, etc., destruction of all buildings by fire, then removal of all soil, debris, sumps,
and concrete foundations. All the materials, including the earth in those areas, was
flashed; the area was then rough graded. The decontamination process also included the
burning of nitroaromatic-filled flumes that were excavated. As shown in the 1997 Dames
and Moore records review, this was performed on July 10, 1963 near the intersection of
Fox Road and Snake Road.

Summary of Previous Soil Investigations. In 1993, Morrison-Knudsen Ferguson
Corporation collected two surface soil samples in the vicinity of TNTB. Each sample
was analyzed for volatile organic compounds (VOC), semivolatile organic compounds
(SVOC), and nitroaromatics. The two surface soil samples locations were SB09 and
SS13. SB09 was coliected from the borehole for MK-MW17. Sample SS13 was
collected in the vicinity of the railroad tracks southwest of the Fortifier House, Building
463. VOCs (toluene and xylene), SVOCs (bis[2-ethylhexyl]jphthalate) and nitroaromatics
(2,4,6-TNT and 2,6-DNT) were detected in the surface soil. Nitroaromatics were present
at SB09 with 2,4,6-TNT detected at a concentration of 12 milligrams per kilogram

(mg/kg).

In October 1994, as part of the TNT Areas site investigation, Dames and Moore sampled
the soil at 26 locations at TNTB. Each sample was analyzed for nitroaromatics and
metals. All the samples were collected between 0.5 and 3.5 feet below ground surface
(bgs). Eighteen of the 26 locations were sampled at 1 depth and 8 locations were
sampled at 2 depths. Nitroaromatics were detected in 18 of the 26 locations and most
locations had at least 1 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). Four compounds, 2,4,6-TNT, 1,3,5-trinitrobenzene, 2,4-DNT, and 2,6-
DNT, were detected at concentrations exceeding the U.S. Environmental Protection
Agency Region III residential and industrial scenario risk-based criteria.
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Current Investigation. Nitroaromatic field screening analysis involved collection of
391 soil samples. Field screening samples were analyzed using ion mobility
spectrometry (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 criteria for
delineation was to establish the points and depths at which all constituents analyzed were
detected at concentrations below risk-based concentrations.

To supplement the on-site screening analysis, 40 confirmation soil samples were
collected for standard laboratory 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,
2 surface water and 5 sediment samples were collected near TNTB. Both surface water
and sediment samples were analyzed for nitroaromatic compounds, VOCs, SVOCs,
target analyte list metals, and polychlorinated biphenyls (PCB).

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

DNT Process Buildings. Of the 22 surface and subsurface soil samples collected at
Building 412 (DNT Sweating and Graining Building), only 4 had nitroaromatics
exceeding 1 mg/kg. Based on these results, contamination eXceeding risk-based
concentrations is limited to the immediate areas surrounding historical borings (TNTB-
S24, TNTB-S25, and TNTB-S26). Contamination is limited in depth to approximately 3
to 5 feet bgs based on historical data (TNTB-S24) and direct-push data from this
investigation. These data show that, although high levels of nitroaromatics were
observed in the surface soils (2,4-DNT), contamination decreases rapidly with depth.
The detection of 2,4-DNT at this site is consistent with the historical use of this building,
although 2,6-DNT would also be expected to be present. Field screening results for
Building 415 (DNT Nitrating Building) and the associated loading dock and ditch
indicate only very low levels of nitroaromatics in the surface soils.

Wastewater Settling Tanks and Associated Pipelines. Two limited areas of
contamination exist to the north and south of the Wastewater Settling Tanks.
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Nitroaromatics detected in this remedial investigation and historical samples indicate that
concentrations are generally below 10 mg/kg. Numerous SVOCs (primarily polynuclear
aromatic hydrocarbon [PAH]), 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 atmospheric deposition. Lead only marginally exceeded
the established background concentration for PBOW soils, and may not be related to
anthropogenic sources. PCBs, because of their low mobility, may be site-related;
however, it has not been established that PCBs were used at PBOW during TNT-
production operations.

Surface and subsurface samples collected from along the underground wastewater
pipelines indicate nitroaromatics are limited in extent. Only one boring (SS370) in close
proximity to Building 466 (Wash House) showed elevated concentrations of
nitroaromatics.

Process Line 5 Buildings. Six buildings (Buildings 451, 452, 453, 456, 459, and the
Northeast Nail House) were investigated. Nitroaromatics were detected at low
concentrations (less than 1 mg/kg) in a limited number of samples from Buildings 451
and the Northeast Nail House. Based on the field screening and fixed-base data, no
discernable pattern of nitroaromatic contamination was evident at these buildings.
Numerous VOCs, SVOCs, PCBs, and metals were detected in the confirmation sample
from the Northeast Nail House. The VOCs (ethyl benzene, toluene, xylenes), SVOCs
(primarily PAHs), and metals (primarily lead) detected indicate the source of these
compounds is likely the result of burning of the TNT process buildings and road runoff
and/or atmospheric deposition of contaminants from motor vehicles. PCBs, because of
their low mobility, may be site related; however, it has not been established that PCBs
were used at PBOW during TNT-production activities.

Field screening and fixed based results confirmed historical findings of nitroaromatic
contamination at Building 452 (Bi-Tri House), Building 453 (Fortifier House), and
Building 456 (Wash House). Confirmation sampling also indicates the presence of
Aroclor-1260 (2.8 mg/kg) and lead (61.4 mg/kg) at Building 453. Lead may be site-
related but more likely is the result of road runoff. PCBs, because of their low mobility,
may be site-related; however, it has not been established that PCBs were used at PBOW
during TNT-production activities.
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Process Line 6 Buildings. Nitroaromatics were detected at low concentrations from
Building 461 (Mono House), Building 462 (Bi-Tri House), and Building 469 (Acid and
Fume Recovery Building). Based on field screening results, no discernable pattern of
nitroaromatic contamination is evident at these buildings. Confirmation data also

indicate impacts by SVOCs (all PAHs) in surface soils at Building 462. The detection of
low levels of PAHs is consistent with atmospheric deposition, road runoff, and burning of
TNT-process buildings.

Surface soil samples at Building 463 (Fortifier House) showed only low levels of
nitroaromatics in field screening data. One direct-push boring showed TNT, 2,4-DNT,
and 2,4,6-DNT at concentrations exceeding 40 mg/kg at 10 feet bgs. Two additional
borings completed at the site indicate subsurface contamination is limited to less that 20
feet from the building; however, the contamination may not be adequately defined.
Subsurface confirmation samples collected at SS389 indicate that elevated levels of
nitroaromatics are present in the subsurface at much higher concentrations (708 mg/kg
total nitroaromatics) than were in the field screening data (55 mg/kg total nitroaromatics).

Limited surface soil contamination was detected at Building 466 (Wash House). Field
screening data indicates nitroaromatics are present at low (less than 1 mg/kg)
concentrations. Fixed-base confirmation samples indicate higher levels of nitroaromatics
present in the surface soils, with TNT detected at up to 7.6 mg/kg. Subsurface soil
contamination was confirmed at historic boring TNTB-S6, with concentrations exceeding
100 mg/kg in both field screening and fixed-base analytical results. Additional
subsurface contamination was detected at the subsurface waste line leading from the
catch basin to the wastewater settling tanks. Limited SVOCs were detected in
confirmation samples. As with other confirmation samples, these SVOCs are indicative
of burning of TNT-process buildings, atmospheric deposition, or road runoff. The
metals lead and beryllium are likely site related. PCBs, because of their low mobility,
may be site related; however, it has not been established that PCBs were used at PBOW
during TNT-production operations.

Only one area along the former conveyor belt between the Northwest Nail House and

Building 466 (Wash House) had elevated concentrations of nitroaromatics. Based on
subsurface soil sampling, this contamination is limited to the upper 3 feet of soil. SVOCs
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(PAHs) and PCBs were detected in surface soil confirmation samples at low (less than
0.1 mg/kg) concentrations. As with other sampling results, the PAHs likely are the result
of burning of TNT-process buildings or atmospheric deposition. PCBs, because of their
low mobility, may be site related; however, it has not been established that PCBs were

used at PBOW during TNT-production operations.

Process Line 7 Buildings. Nitroaromatics were detected at low concentrations from
Building 471 (Mono House) and Building 479 (Acid and Fume Recovery Building).
Based on field screening results, no discernable pattern of nitroaromatic contamination is
evident at these buildings.

Nitroaromatic compounds (TNT and 2,4,6-DNT) were detected at concentrations below 1
mg/kg in four surface samples collected at Building 472 (Bi-Tri House). Based on this
data, no discernable pattern of surface soil contamination is evident. TNT was detected
at concentrations up to 27.0 mg/kg in one subsurface boring. Data from subsurface soil
samples indicate the soil contamination is limited to a depth of between 5 and 8 feet bgs.

Surface soil samples at Building 473 (Fortifier House) showed only low levels of
nitroaromatics in field screening data. Subsurface sampling indcate nitroaramatic
contamination is present but limited to less than 20 feet from the building. Fixed-base
analyses indicate limited surface soil contamination by SVOCs, PCBs, and metals.
SVOCs detected were primarily PAH and are indicative of burning of TNT process
buildings or atmospheric deposition. In addition, lead only slightly exceeded established
background concentration. PCBs were also detected at up to 4.6 mg/kg at this building.
Given the low mobility of PCBs, these detections may be site related; however, it has not
been established that PCBs were used at PBOW during TNT-production operations.

Surface soil contamination was detected at Building 476 (Wash House). Field screening
data indicates nitroaromatics are present at elevated (up to 720 mg/kg) concentrations.
Depth of contamination could not be delineated due to undergound utilities; however,
overburden thickness in this area is interpreted to be less than 3 feet based on geologic
cross sections. As with other sites, fixed-base analytical data indicate that numerous
PAHs are present. Again, these compounds are likely the result of burning of TNT-
process buildings and road runoff and/or atmospheric deposition. PCBs were detected at
low (less than 0.3 mg/kg) concentrations. These PCB detections may be site related;
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however, as previously stated, it has not been determined if PCBs were used during TNT-

production operations.
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 soils
and surface water, and the fact that these compounds are not attributable to former site
activities, it is unlikely that TNTB 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 at low 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 from incomplete combustion. It is most likely that
the source of PAHs in both TNTB soils and Ransom Brook sediments is burning of the
TNT-process buildings and atmospheric deposition and/or road runoff. However, if TNT
B were the source of the SVOCs, nitroaromatic compounds detected at much higher
concentrations in TNT B soils would also be expected to be present in the sediment.

Recommendations

o Based on the analytical results from this investigation, no additional soil
sampling is required to delineate surface soil contamination.

e Additional subsurface sampling may be required to delineate
contamination detected in this investigation.

o Future application of IMS for the analysis of nitroaromatics should
continue to be assessed pending further development of the technology.
In its present form, IMS does not offer improvements over existing
screening technologies (i.e., colorimetric).
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1.0 Introduction

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste
sites at properties previously owned by the U.S. Department of Defense (DOD). The U.S. Army
Corps of Engineers (USACE) is pursuing this work under the Defense Environmental
Restoration Program (DERP) for Formerly Used Defense Site (FUDS). The former Plum Brook
Ordnance Works (PBOW) located in Sandusky, Erie County, Ohio is a DERP FUDS project and
is being managed and technically overseen by the Nashville District USACE. Figure 1-1 shows
the geographic location of the former PBOW site.

IT Corporation (IT) performed a remedial investigation (RI) of surface and subsurface soil of
TNT Area B (TNTB) at PBOW in October and November 1998. This work was part of a larger
RI/feasibility study (FS) contract to be completed under Delivery Order Number 0034 of
Contract Number DACA62-94-D-0030. This report of findings is the first volume of a four
volume RI/FS report. The other three volumes to follow will be completed under separate
covers. Volumes II through IV will include the following:

» Volume ll, Human Health Risk Assessment. 1T will prepare a document
describing all points and findings of the human health risk assessment of TNTB.

» Volume lll, Ecological Risk Assessment. 1T will prepare a document that
describes all points and findings of the ecological risk assessment of TNTB.

» Volume IV, Feasibility Study. This document volume will describe all points
and findings of the focused FS for TNTB.

1.1 Scope of Work and Project Objectives for the Remedial Investigation

As specified in the statement of work (SOW) (USACE, 1997), the RI included preparation of_
site-specific work plans, completion of field investigation activities, evaluation of analytical
results from samples collected during the field investigation, preparation and submittal of reports
characterizing activities, conclusions, and recommendations for further actions. Based on the
findings of previous investigations, this RI acquired supplemental data on the vertical and lateral
extent of soil contamination at TNTB.
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Specifically, the objectives of the RI were to:

s Define site physical features and characteristics
s Determine the nature and extent of source areas
¢ Determine whether contaminant distribution is consistent with DOD activities.

Activities completed during the field investigation included surface and subsurface soil
sampling, sediment sampling, surface water sampling, a land survey, and handling of
investigation-derived waste (IDW). Surface and subsurface soils were analyzed for selected
nitroaromatics using an Ion Mobility Spectrometer (IMS). To confirm the IMS results and
support risk assessment requirements, approximately 10 percent of the soil samples were sent to
a fixed-base laboratory for analysis. Sediment and surface water samples were only analyzed at
the fixed-base laboratory.

1.2 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), dinitrotoluene (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
County Road 43, and on the east by U.S. Highway 250. The area surrounding PBOW is mostly
agricultural and residential (IT, 1999 - Summary Report).

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 uses this area as a bus transportation center. General Services Administration
(GSA) 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
using 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.

KNW466\4466.1111-7-0(11:15am) 1-2



PBOW TNTB RI Report
Revision No: 1
Date: August 2000
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 were demolished and the site regraded. However,
significant aboveground evidence of former PBOW facilities exist at TNTB in the form of roads,
hydrants, and ditches. In addition, aboveground water valves indicate the presence of
underground utilities. Two NASA facilities 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
(HTF) and to the northeast offsite (Dames and Moore, Inc. [D&M], 1997a).

1.3 Physical Setting
1.3.1 PBOW Physical Setting

1.3.1.1 Physiography, Topography, and Drainage

PBOW is located within the Eastern Lake Region of the Central Lowland Province (Soil
Conservation Service [SCS], 1971). Erie County is overlain by lake, glacial outwash, and glacial
till sediment. The surface is a plain with a slight slope to the north-northeast toward Lake Erie at
approximately 25 feet per mile. Surface features were formed primarily by glacial scouring and
deposition.

The elevation of PBOW ranges from approximately 680 feet above mean sea level at the south-
central portion of the installation to 625 feet at the northern side of the site. In general, the
topography of PBOW is characterized by a flat ground surface with occasional low hummocks.
PBOW lies in the eastern region of the Pickeral Creek-Pipe Creek Basin, which is part of the St.
Lawrence River drainage basin. Eleven streams exist within the site and flow north-northeast
toward Lake Erie located 3.5 miles north of the site. The 11 streams are part of 4 drainage areas:
(1) Sawmill Creek (southern PBOW); (2) Plum Brook (central PBOW); (3) Pipe Creek (western
PBOW); and (4) Storrs-Hemminger Ditch, all of which flow into Sandusky Bay. The drainage
pattern is dendritic where streams are incised into bedrock and poorly developed where they have
not yet downcut to the bedrock (D&M, 1997a).
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1.3.1.2 Geology and Soils

Bedrock in northern Ohio consists of Devonian and Silurian carbonates (limestone and dolomite)
and clastics (shale, siltstone, and sandstone). These units unconformably overlie older
sedimentary sequences of Ordovician and Cambrian Age rocks that unconformably overlie Pre-
Cambrian basement rocks. The local bedrock is situated on the eastern flanks of the Findlay
Arch. Beds in the vicinity of PBOW dip to the southeast at an angle of approximately 10 to 30
feet per mile (D&M, 1997a).

At PBOW, the lowermost bedrock unit is the Delaware Limestone, which is a hard, dense, finely
crystalline, limestone and dolomite. It is often described as buff-colored and fossiliferous.
Hydrogen sulfide and benzene, toluene, ethylbenzene, and xylene (BTEX) compounds may
naturally occur in the Delaware. The Olentangy Shale overlies the Delaware Limestone. The
Olentangy Shale consists of two members: a lower unit called the Plum Brook Shale and an
upper unit called the Prout Limestone. The Plum Brook Shale is a 35-foot-thick unit of bluish
gray, soft, fossiliferous shale containing thin layers of dark, hard, fossiliferous limestone. The
Prout Limestone is a 15-foot-thick unit with dark gray to blue, very hard, siliceous, fossiliferous
limestone or dolomitic mudstone. Overlying the Olentangy Shale is the Ohio Shale which is
made up of one member in the vicinity of PBOW, the Huron Shale. The Huron Shale has been
described as a black and thinly bedded shale. Occasional large pyrite/carbonate concretions are
also present in the Huron Shale with some as large as 6 feet in diameter (IT, 1999).

Overburden at PBOW is interpreted to be derived predominantly from Pleistocene glacial
lacustrine deposits. The overburden ranges from 1 foot at the south-central portion of the site to
greater than 25 feet at the northern side of the site. Four soil associations are present across
PBOW. These four associations are Kibbie-Elnoi‘-Tuscola-Colwood, Castalia-Millsdale-Milton-
Ritchey, Hornell-Fries-Colwood, and Pewamo-Bennington (IT, 1999).

1.3.1.3 Hydrogeology

Regional groundwater flow is to the north-northeast towards Lake Erie, although flow may vary
locally with topography. The largest producing wells are in the limestone with water coming
from joints and bedding planes or from solutionally enlarged openings (Dames and Moore,
1997). Limestones in the central portion of Erie County provide well yields of up to 500 gallons
per minute (gpm). Wells installed in the shales or glacial overburden yield substantially less
groundwater with production often less than 10 gpm.
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1.3.2 TNTB Physical Setting

1.3.2.1 TNTB Topography and Drainage

TNTB is relatively flat with a few low hummocks. Elevation at the site ranges from
approximately 659 feet along the northern boundary of the site to 682 feet on a raised area
located on the eastern side of TNTB (Figure 1-3). Many of the buildings at the TNTB area were
either placed on topographic highs or fill material used to raise the ground elevation. Surface
water drains off the site to the north, eést, and south. Surface water on the northern side of the
site drains to ditches that are tributaries to Ransom Brook which flows to the north of the site.
Surface water on the southern side of the site drains to tributaries flowing into Plum Brook which
begins southeast of TNTB and flows to the north-northeast.

1.3.2.2 TNTB Geology and Soils

The bedrock across most of the site is the Ohio Shale, but bedrock in the southwestern comer of
the site consists of Olentangy Shale (Figure 1-4). The overburden at TNTB consists
predominantly of glacially derived silt overlying silty clay. The upper few feet of the silts and
clays in the vicinity of TNTB have been grouped into the Hornell-Fries-Colwood Association.
The Hornell-Fries-Colwood soils are described as moderately deep to deep, somewhat poorly to
very poorly drained soils formed on nearly level to gently sloping topography (Ohio Department
of Natural Resources [ODNR], 1994; IT, 1999). Underneath the silts and clays is a layer of
weathered shale.

Cross-sections were drawn along lines shown on Figure 1-4. As shown on cross-sections A-A’
(Figure 1-5) and B-B’ (Figure 1-6), the depth of the overburden ranges from 1 to 2 feet along the
northwest side of TNTB to greater than 10 feet beneath hummocks at the site. The base of the
overburden consists of weathered shale. This weathered shale horizon is typically 0.5 to 1.0 foot
thick; however, on the west side of the site it is as thick as 5 feet. This thickness of the
weathered zone at the site appears to be lithologically controlled. The lithologic descriptions at
TNTB indicate that the Olentangy Shale has weathered to a greater depth (5 feet) than the Ohio
Shale (0.5 to 1 foot).
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1.3.2.3 TNTB Hydrogeology

1.3.2.3.1 Overburden

Because the overburden is relatively thin at TNTB, little groundwater is present in the
overburden water-bearing zone (IT, 1999). As shown on cross-section B-B’ (Figure 1-6), two
areas where overburden groundwater is present are shown: northwest of the site in the vicinity of
well MK-MW17 and on the east side of the site, west of the small hill upon which Building 452
was situated. Cross-section A-A’ (Figure 1-5) shows what is possibly a perched zone at boring
SS-389 which is located beneath the hill upon which Building 463 was situated. The average
hydraulic gradient in the overburden at PBOW was calculated to be approximately 0.005 foot per
foot (ft/ft) to the north. No hydraulic conductivity tests (slug tests or pump tests) have been
performed in the vicinity of TNTB. Four overburden monitoring wells tested at other areas of
PBOW had hydraulic conductivity measurements ranging from 0.7 foot per day (ft/day) to 212
ft/day (IT, 1999).

1.3.2.3.2 Bedrock

Well TNTB-BEDGW-001 was installed in the Olentangy Shale downgradient (north) of the site
and well TNTB-BEDGW-002 monitors the Ohio Shale upgradient (south) of the site. The
piezometric surface of the groundwater in the shale bedrock across TNTB is less than 5 feet
below grade. Groundwater in the bedrock flows to the north with an average hydraulic gradient
of approximately 0.006 ft/ft. The hydraulic conductivity upgradient of the site in the Olentangy
Shale well (TNTB-BEDGW-002) was calculated to be 0.059 ft/day. In contrast, the hydraulic
conductivity in the Ohio Shale well (TNTB-BEDGW-001) located downgradient of the site was
calculated to be approximately 18 ft/day (IT, 1999).

1.4 Summary of Nitroaromatic Manufacturing Process

Production of explosives at PBOW began on December 16, 1941 and continued until 1945. Itis
estimated that more than 1 billion pounds of nitroaromatic explosives were manufactured during
the 4-year operating period. The three explosive manufacturing areas were designated TNT Area
A (TNTA), TNTB, and TNT Area C (TNTC). Twelve process lines were used in the
manufacture of TNT: four lines at TNTA, three lines at TNTB, and five lines at TNTC (D&M,
1997a).
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The TNTB manufacturing site consisted of widely scattered buildings of wood frame
construction with asbestos and sheet metal coverings. It also included a series of buried and/or
overhead flumes and pipes used to transport the substances (D&M, 1997). The historical
locations, names, and numbers of the buildings at TNTB during TNT manufacturing are shown
on Figure 1-3.

1.4.1 TNT Nitration Process

A three-step nitration process was performed at TNTB to produce 2,4,6-TNT. The process fluids
were all transported through abovegrade lines. The nitration process was performed by mixing
oleum (a solution of sulfur trioxide in sulfuric acid) with nitric acid and then heating the mixture.
The complete process was performed independently along three process streams which at TNTB
were called Lines 5, 6, and 7. Each nitration step was progressively more difficult and each
required a stronger acid solution. The first nitration occurred in the Mono-Houses (Buildings
451, 461, and 471 along Lines 5, 6, and 7, respectively). It produced three nitrotoluene isomers
(2-nitrotoluene, 3-nitrotoluene, and 4-nitrotoluene) and a layer of waste acid. The nitrotoluene
was transferred to the Bi-Tri Houses (Buildings 452, 462, and 472 along Lines 5, 6, and 7,
respectively). The second and third nitrations occurred at the Bi-Tri-Houses. The second
nitration produced six DNT isomers of which 2,4-DNT, 2,6-DNT, and 3,4-DNT were the most
abundant. The third nitration produced a liquid of 95 percent 2,4,6-TNT (which was the desired
product) and approximately 5 percent “impurities” (D&M, 1997a).

In each of the nitration steps, not all of the isomers were converted to their desired isomer (e.g.,
most nitrotoluenes were converted to DNT in nitration step two and most DNT was converted to
TNT in step three). Unconverted isomers were termed “impurities” and were carried through
until the final washing step. This final washing step was performed at the Wash Houses
(Buildings 456, 466, and 476 along Lines 5, 6, and 7, respectively). The washing was performed
by adding soda ash to the TNT solution (which neutralized the acid), crystallizing the TNT
solution with cold water, then adding sodium sulfite (sellite) to the crystalline 2,4,6-TNT. The
sellite bound the impurities which were then removed in a water wash. The wastewater from this
wash (called red water) was piped to a catch basin located at each line. The remaining pure
2,4,6-TNT was melted, dried, then solidified to a flake form. The flaked 2,4,6-TNT was
transported along open conveyor belts to either the Northeast or the Northwest Nail Houses for
packing.
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1.4.2 Acid Process Stream
Acid used in the 2,4,6-TNT production flowed opposite the nitration stream. More concentrated,
fresh nitric acid (with additional oleum) was provided to the third nitration. Spent acid from the
third nitration (fortified with additional nitric acid) was used for the second nitration, and spent
acid (fortified with additional nitric acid) from the second nitration was used for the first
nitration. Acid and acid fume recovery occurred at Buildings 459, 469, and 479 along Lines S, 6,
and 7, respectively. Acid fortification was performed at Buildings 453, 463, and 473, along
Lines 5, 6, and 7, respectively (D&M, 1997a).

1.4.3 DNT Process Stream

An additional aspect of the process was that DNT was also produced at the DNT Nitrating
Facility (Building 415). The layout of the process lines and historical information of the
manufacturing process appear to indicate that DNT from the Nitrating Facility was piped to
Building 412 (the Sweating and Graining Facility) for purification. Based on engineering
drawings, the DNT was used in the Mono Houses and Bi-Tri Houses for TNT production.

1.4.4 Wastewater Stream

Process wastewater was transported from Lines 5, 6, and 7 to a common waste water disposal
facility called the Wastewater Disposal Settling Tanks (Building 417) through a series of buried
wooden and ceramic pipes. Pipes occasionally became plugged with TNT. When a pipe became
plugged, it was replaced with a new line laid in close proximity. Exact locations of new lines
were not recorded; plugged lines were abandoned in place (D&M, 1997a). Wastewater from the
Wastewater Disposal Settling Tanks at TNTB was transported to the Raw Wastewater Storage
Tank located at Wastewater Disposal Plant No. 1. From the raw wastewater tank, it was
transported approximately 1,000 feet through an elevated 12-inch diameter discharge pipe to the
Pentolite Road Red Water Ponds (originally called the Waste Disposal Area No. 1) (D&M,
1997b).

1.5 Post-1945 Decontamination Efforts

After plant operations ceased in 1945, decontamination of TNT, acid, pentolite, and DNT
processing lines began. The lines were decontaminated during the last quarter of 1945. During
decontamination, all structures, equipment, and manufacturing debris were removed and burned
(D&M, 1997a).
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The property was initially transferred to the Ordnance Department, then to the War Assets
Administration after it was certified by the U.S. Army to be decontaminated. In 1949, PBOW
was transferred to the GSA (D&M, 1997a).

In the summer of 1955, a significant effort was made to decontaminate the surface and
subsurface soil at the TNT Areas (D&M, 1997a). Decontamination was performed first at
TNTA. At TNTA the decontamination process included the removal of contaminated surface
and subsurface soil around the wash houses, bi-tri houses, fortifier buildings, DNT sweating and
graining building, DNT nitrating building, and nail houses. They also removed wooden and
ceramic waste disposal sewers containing from 1.0 to 2.5 inches of TNT. In addition, in TNTA
concrete catch basins, thousands of pounds of TNT was discovered overlain by wood and scrap
lumber. This lumber and TNT was removed and transported to the Burning Grounds where it
was burned. Decontamination of TNTB and C was supposed to be modified to address only
surface contamination detected by visual inspection leaving underground flumes in place. It is
unknown whether this modification in the procedure took place as part of the 1955
decontamination of TNTB and TNTC (D&M, 1997a).

The NASA acquired PBOW on March 15, 1963 and currently utilizes the site. GSA
decontaminated the TNT Manufacturing Areas to facilitate transfer. The decontamination is
believed to have occurred in 1963 (D&M, 1997a). This work was accomplished in five steps:

1. Inspecting then removing contaminated surface soil above the drain tiles, flumes,
etc.

2. Spot checking of subsurface soil in the vicinity of drain tiles, flumes, etc. to
determine where the contaminated tiles and plumes were located. Where
contamination was found, the flumes, tiles, etc. were removed in sections.

3. Removal of some items previously decontaminated to three X (XXX) condition to a
storage facility and additional decontamination of the remainder of the items to a
five X (XXXXX) condition in order to be sold.

4. Destruction of all buildings by fire then removal of all debris and concrete
foundations. All the materials including the earth in those areas was flashed and
the area was then rough graded.

5. Decontamination of all sump basins and removal of the concrete.
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The decontamination process also included the burning of nitroaromatic-filled flumes that were
excavated. As shown in the records review (D&M, 1997b) this was performed on July 10, 1963

near the intersection of Fox Road and Snake Road.
1.6 Summary of Previous Environmental Studies

1.6.1 Surface Water, Sediment, and Soil Investigations

In 1993, Morrison-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
SWO08/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
tanks. SW08 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). As shown in
Table 1-1, 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 SD07 had detections of
five VOCs and fourteen SVOC compounds. The only nitroaromatic compound detected was
2,4,6-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 SVOC:s, eight of which were polynuclear
aromatic hydrocarbons (PAH). The two surface soil samples locations were SB09 and SS13
(Table 1-2). SB09 was collected from the borehole for MK-MW17 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). As shown in Table 1-1, VOCs (toluene and xylene), SVOCs (bis[2-
ethylhexyl]phthalate) and nitroaromatics (2,4,6-TNT and 2,6-DNT) were detected in the surface
soil. Nitroaromatics were present at SB09 with 2,4,6-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 26
locations at TNTB at the points shown on Figure 1-7. Each sample was analyzed for
nitroaromatics and metals. All the samples were collected between 0.5 and 3.5 feet below
ground surface (bgs). Eighteen of the 26 locations were sampled at one depth and 8 locations
were sampled at 2 depths. As shown in Table 1-2, nitroaromatics were detected in 18 of the 26
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locations and most locations had at least 1 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).
Four compounds, 2,4,6-TNT, 1,3,5-trinitrobenzene (TNB), 2,4-DNT, and 2,6-DNT, were
detected at concentrations exceeding the U.S. Environmental Protection Agency (EPA) Region 3
residential and industrial scenario risk-based criteria.

1.6.2 Groundwater Investigations

1.6.2.1 Overburden Water-Bearing Zone Results

Two overburden monitoring wells were installed at TNTB in July 1993 by MK (Table 1-2).

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,
SVOC:s, 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
plus manganese. MK-MW16 did not exhibit any detections of nitroaromatics. The
downgradient well MK-MW17 did have 2,4,6-TNT at a concentration of 6.5 pg/L and 3-
nitrotoluene at a concentration of 5.3 pg/L (Table 1-3). Nitrates were detected, but at
concentrations below risk-based concentrations (RBC). Ten metals were detected in overburden
groundwater. These were antimony, arsenic, beryllium, cadmium, copper, lead, manganese,
nickel, thallium, and zinc. Six of the metals, copper, lead, manganese, nickel, thallium, and zinc,
were detected in both wells. Nickel, manganese, and thallium were the only metals that
exceeded regulatory action levels (D&M, 1997a).

IT collected groundwater samples from MK-MW16 and MK-MW17 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
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detected above RBCs included aluminum, arsenic, iron, lead, and nickel as shown on Table 1-3.
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).

In November 1997 and May 1998 as part of the semi-annual monitoring investigation portion of
the GWI overburden wells MK-MW16 and MK-MW17 were sampled by IT (IT, 1999).
Overburden groundwater samples were analyzed for VOCs, SVOCs, nitroaromatics, metals (total
and dissolved), cyanide, and water quality parameters (alkalinity, chloridé, 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 compound, 4-
amino-2,6-DNT, was detected above RBCs. This exceedence occurred only in downgradient
well MK-MW17 (IT, 1999).

1.6.2.2 Bedrock Water-Bearing Zone Results

In 1997, IT installed two bedrock wells near TNTB. TNTB-BED-GW001 was installed
northwest of the site to monitor bedrock groundwater downgradient of TNTB and TNTB-BED-
GWO002 was installed southeast of TNTB to monitor bedrock groundwater 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,
SVOC:s, nitroaromatics, metals (total and dissolved), cyanide, and water quality parameters
(alkalinity, chloride, hardness, sulfate, nitrate, total dissolved solids, TOC, and TSS). No
SVOCs, cyanide, or water quality parameters were detected at concentrations exceeding RBCs.
One VOC, benzene, was detected at a concentration above the RBC in well TNTB-BED-GW001
(Table 1-3). No nitroaromatics were detected in either well. Filtered bedrock groundwater
samples analyzed for metals exhibited RBC exceedences for barium, iron, and manganese (IT,
1999).

1.6.3 Background Metal Concentrations

In May 1998, IT collected site soils (surface and subsurface) to evaluate background
concentrations of various metals that were previously established by Dames & Moore (D&M)
and reported in their 1997 report.
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IT’s 1998 investigation found a suite of 18 metals present in the surface soil samples and a suite
of 16 metals present in the subsurface soil samples. Of the 18 metal suites, 8 metals were
detected at concentrations exceeding their RBCs. The metals exceeding RBCs included
aluminum, antimony, arsenic, barium, beryllium, iron, manganese, and thallium. Detected
metals in this suite with concentrations below their respective RBCs included chromium, cobalt,
copper, lead, mercury, nickel, selenium, silver, vanadium, and zinc. The 16 metal suites present
in the subsurface soil samples consisted of seven metals exceeding their respective RBCs. These
included aluminum, antimony, arsenic, beryllium, iron, manganese, and thallium. Detected
metals with concentrations below their respective RBCs included barium, chromium, cobalt,
copper, lead, nickel, selenium, vanadium, and zinc.

A detailed description with a map and tables are described in Chapter 4.0 of the Site
Investigation of Acid Areas report (IT, 1998).
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2.0 Field Investigation

2.1 Investigation Summary

Field activities were conducted by IT and subcontractors during the months of October and
November 1998. Mr. Keith Peecook, the environmental coordinator of NASA PBS, acted as the
project contact, provided logistical support, and approved extended work hours during the course
of the project. All direct-push sampling locations were cleared by Mr. Don Young, NASA PBS
Maintenance Department.

Three hundred ninety one soil samples were collected for field screening analysis of
nitroaromatics (Table 2-1, Figure 2-1). Field screening samples were analyzed using an 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 criteria for delineation was to establish the points and
depths at which all constituents analyzed were detected at concentrations below preliminary
remediation goals (PRG). However, because PRGs were not available for all nitroaromatic
constituents (specifically 2A4,6-DNT and 4A2,6-DNT), RBCs from the direct-push investigation
were used (IT, 1999b). RBC values for all constituents were lower than the PRGs.

To supplement the on-site screening analysis, 40 confirmation soil samples were collected and
transported to Quanterra Environmental Services, Inc. (Quanterra) in Knoxville, Tennessee for
standard laboratory analysis (Table 2-1). Locations for confirmation soil sample collection were
based on IMS results. Confirmation samples were selected to support IMS results and risk
assessments. Specific analyses requested were VOCs by EPA Method 8260A, SVOCs by
Methods 3540C/8270C, PCBs by Methods 3540B/8082, target analyte list (TAL) metals by
Methods 3050B/6010B/7471A, and nitroaromatic explosives by Method 8330. In addition, 10
percent of all screening samples were analyzed for explosives by colorimetric Method 8515 to
provide confirmation during the field program.

To further investigate possible contaminant migration, two surface water and five sediment
samples were collected near TNTB (Table 2-1, Figure 2-2). Both surface water and sediment
samples were analyzed by Quanterra for nitroaromatic compounds using EPA Method 8330
(modified), VOCs using Method 8260A, SVOCs using Methods 3540C/8270C, TAL metals
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(total and dissolved) using Methods 3050B/6010B/7471A, and PCBs using Methods
3540B/8082.

2.2 Investigative Procedures

2.2.1 Utility Clearing

All direct-push sampling locations were cleared by Mr. Don Young, PBS Maintenance
Department. Underground utilities were limited in TNTB to inactive water mains used during
TNT production, and utilities associated with the HTF, Nitrogen Dewars and aboveground
nitrogen lines. Two former building locations (Buildings 476 and 456) were directly impacted
and subsurface samples could not be collected due to the potential for underground utilities. The
HTF area encompasses all of the former Building 476 location and could not be cleared for
subsurface sample collection. In addition, aboveground and underground utilities are associated
with the Nitrogen Dewar Tanks and associated aboveground nitrogen lines at TNTB. Because of
this, the southern portion of Building 456 could not be cleared for subsurface sample collection.

2.2.2 Sampling Rationale

Soil sample locations were selected to provide adequate coverage of areas with the potential to be
contaminated based on past site usage, previous analytical results at the site (D&M, 1997a), and
to cover suspected source areas identified during investigations at similar TNT production
facilities (West Virginia Ordnance Works and Volunteer Army Ammunition Plant). After
collection of the initial round of samples, data were reviewed, and additional sampling points
installed, as needed to delineate contamination. Field screening data were also reviewed to

determine if discernable patterns of contamination were evident.

During initial soil sampling, it was determined that there were errors in the historical maps, both
in locations of historical samples and locations of some buildings. The errors were most
extensive in the northeast corner of TNTB, where building locations and historic boring locations
shown on existing maps were 35 to 50 feet from the actual locations. Although all building
foundations (except for nail houses and Building 478 Drowning Tank) are no longer present,
roads, fire hydrants, water valves and storm drains are still present and were used to locate the
actual position of the buildings. The observed changes most greatly affected Buildings 452, 453,
and 456. To compensate for this problem, additional samples were placed in what was
interpreted to be the correct area. In addition, the locations of the conveyors leading to nail
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houses were also in question. To compensate for this, additional samples were placed
perpendicular to the conveyors to provide coverage for plausible map errors. In addition,
vegetation changes were observed that outlined the former location of some buildings (e.g.,
Buildings 466, 469, 473, 479). Photodocumentation of selected sites is presented in Appendix
A. Generally, these areas were dominated by low grassy areas rather than the low woody type
shrubs that cover over most of TNTB.

2.2.3 Soil Sampling

Soil sampling procedures were used for collection of nitroaromatic screening and confirmation
soil samples at 408 locations at TNTB (Figure 2-1). Samples were collected with either a
decontaminated stainless-steel trowel, a decontaminated stainless-steel drive sampler, or by
direct-push methodology. Of the 408 locations, 360 were surface (0 to 1 foot bgs) and 48 were
subsurface (depths ranging to 10 feet) sample locations. Because of multiple surface soil
confirmation samples, a total of 395 samples were collected from the 360 locations. In addition,
multiple subsurface soil samples resulted in a total of 87 soil samples collected from the 48
subsurface locations.

2.2.4 Surface Soil Sampling

Surface soil sampling was performed by collecting five individual samples from a depth of 0 to 1
foot bgs within a 1-square foot area. Surface soil samples were collected using a decontaminated
stainless-steel trowel or a decontaminated drive sampler. Before collection of a sample, visible
debris such as rocks, twigs, grass, roots, leaves, and construction debris were removed from the
surface. Sample collection using a stainless-steel trowel involved removal of soil to a maximum
depth of 1 foot bgs from each of the five locations with placement into a decontaminated
stainless-steel mixing bowl. The soil was then homogenized and transferred to a labeled sample
jar. The jar was placed on ice, a sample collection log completed, and the sample was
transported to the appropriate laboratory for analysis. The stainless-steel trowel and mixing bowl
were then decontaminated and the borehole was backfilled with any remaining borehole cuttings.
A total of 113 screening soil samples were collected using trowels.

In addition to trowels, soil screening samples also were collected using a stainless-steel drive
sampler. As with the trowels, visible debris was removed prior to sample collection. With a
drive sampler, a 2-inch outside diameter (OD) by 8-inch long soil core sampler was driven
approximately 8 to 12 inches into the soil at the desired location. Overdriving the sample aided
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in sample retention in loose, sandy soils. The inside of the soil core sampling body was lined
with a 6-inch butyrate liner into which the soil sample was collected. For field screening
samples, the sample was extracted from the core sampler and placed in a decontaminated
stainless-steel mixing bowl. This procedure was performed at the four other sample locations
within the 1-square foot area. The five soil samples were then thoroughly mixed to form a
composite sample before transferring to a labeled sample jar. The jar was placed on ice, a
sample collection log completed, and the sample was transported to the appropriate laboratory
for analysis.

For VOC sample collection, a 2-inch stainless-steel liner was used. VOC samples were not
homogenized. After collection of soil samples from within the one-square foot area, the slide
hammer sampling apparatus was disassembled, the liner with the sample removed, and the
sampling body decontaminated. The 2-inch liner was sealed with Teflon™ tape and the ends
capped with polyethylene liner caps for shipping to the lab. The borehole was backfilled with
remaining borehole cuttings. A total of 243 soil samples (214 for screening and 29 for

confirmation) were collected using a drive sampler.

One screening surface soil sample (SS307) was collected at the base of an abandoned manhole
from a depth of approximately 10 feet. Soil sample collection required attaching a Teflon jar to a
pole and scraping the soil into the jar. Upon removal, the soil was placed into a sample bottle, a
sample collection log was completed, and the sample was transported to the on-site mobile
laboratory.

2.2.5 Subsurface Soil Sampling

The direct-push technique was used to collect subsurface soil. It consisted of a hydraulic drive
unit, stainless-steel sampling point, and sampling rods. The hydraulic drive unit was positioned
at the selected boring location. A hydraulically powered percussion hammer drove a 2-inch OD
sampling core to the required depth. When the probe reached the desired depth, the sampling
point was retracted, the soil sampler driven forward, and an 18-inch acetate™ liner filled.

After the sampling probe with liner was removed from the borehole, the liner was extruded from
the sampling tube. For soil samples requiring a VOC analysis, polyethylene liner caps were
immediately placed on each end of the liner and the caps were sealed with Teflon tape. For
samples used for surface screening that were advanced only 1 foot into the soil, information
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including sample location, analytical parameters requested, and the sample collection method
were listed on a sample collection log. If the borehole was to be advanced past a depth of 1 foot
bgs, a hazardous toxic and radiologic waste (HTRW) drilling log (Appendix B) and sample
collection log were constructed. On the HTRW drill log, the field geologist recorded a lithologic
description of the soil and other information including drilling methods, total depth,
photoionization detector (PID) measurement, and a sample location sketch. The sample was
labeled with the identification number, depth collected, and stored on ice for transport to the
appropriate laboratory. The sample location was then staked and flagged for later land survey.
Direct-push drilling and sampling procedures were used for collection of subsurface soil at 87

locations (63 screening and 24 confirmation).

After the required soil samples were collected, any soil remaining from direct-push activities was
disposed of back into the borehole. The remaining space in the borehole was filled to the surface
with a bentonite-cement slurry grout. No tremie pipe was used.

2.2.6 Surface Water Sampling

Two surface water samples (SW01 and SW02) were collected from tributaries to Ransom Brook
at locations nearest to TNTB. The work plan listed ten surface water and ten sediment samples
to be collected from Ransom Brook. A site walkover by the on-site USACE representative and
IT field personnel in conjunction with the ecological risk assessors determined that, due to the
limited extent of water and sediment in the drainage ditch, fewer samples were required.
Because of the lack of precipitation, both surface water samples were collected from standing
pools of water. Sample collection was performed by dipping the appropriate sample container
into the standing water. Sample bottles were sealed, placed on ice, proper paperwork completed,
and transported to Quanterra. The sample location was then staked and flagged for later land
survey.

2.2.7 Sediment Sampling

Five sediment samples were collected (SD01-SD05) for analysis (Figure 2-2). Samples SD01
and SDO02 were collected from sediment below surface water samples SW01 and SW02, in
Ransom Brook tributaries. Sediment samples SD03, SD04, and SD05 were also collected from
Ransom Brook tributaries but at locations with no standing water present.
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Sediment sample collection was performed using a decontaminated stainless-steel spoon and
mixing bowl. Sediment was placed into the mixing bowl, homogenized, and placed into the
appropriate sample jars. When sampling for VOCs, sediment was packed directly into the
sample jar without headspace, before homogenizing. The sample containers were then labeled,
placed on ice, and the proper paperwork completed. The sample location was staked and flagged

for later land survey.

2.3 Decontamination Procedures
Decontamination of sampling equipment was performed in accordance with the procedures

prescribed in Section 4.4.3 of the sampling and analysis plan (SAP) (IT, 1996a).
Decontamination of sampling equipment used for collection of screening samples was conducted
in the field at a mobile decontamination pad. A decontamination pad for the drill rig and
sampling equipment was set up on the north side of the red barn, east of Campbell Street. The
sampling equipment was decontaminated according to the following procedures:

Field Screening Samples:

s Deionized water/low phosphate detergent wash

s Deionized water rinse (American Society for Testing and Materials [ASTM] Type II)
 Isopropyl alcohol rinse

+ Final rinse with ASTM Type II water; the volume of water used was at least five
times greater than the volume of isopropyl alcohol used

e Airdry
e Wrap in aluminum foil.

Confirmation Samples:

s Wash and scrub using a brush with nonphosphate detergent
» Rinse with potable water

s Rinse with ASTM Type II water

¢ Rinse with methanol
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¢ Final rinse with ASTM Type II water; the volume of water used was at least five
times greater than the volume of methanol used

* Airdry

* Wrap in aluminum foil.

2.4 Investigation-Derived Wastes

A limited amount of IDW was generated during the RI (decontamination water, disposable
personnel protective equipment, and lab wastes). IDW was managed and handled in accordance
with procedures described in the SAP (IT, 1996a).

Decontamination water was collected in drums prior to removal of the decontamination pad. All
drums were labeled with the contained materials, content volume, date of generation, and source
of origin as applicable. IDW drums were staged in the IDW storage area north of the Pentolite
Road during the investigation and moved to a magazine for temporary storage pending disposal.
Personal protective equipment was double-bagged and placed in the on-site industrial dumpster.
Laboratory wastes (acetone, hexane, explosive residues and calibration standards) were
drummed, labeled, and stored at the PBS Hazardous Waste Storage Area prior to disposal. The
two drums of laboratory wastes were shipped offsite to Ensco Inc. and incinerated.

2.5 Land Surveying

Two rounds of surveying were completed during the RI fieldwork by an Ohio registered
professional land surveyor. Horizontal coordinates were surveyed to the closest 1.0 foot and
referenced to the Ohio State Plane Coordinate System. Initially, seven north-south trending
gridlines spaced 300-feet apart with nodes on 100-feet centers were surveyed to aid in locating
sampling points adjacent to former buildings (Figure 2-1). The gridlines allowed for
determination of field sample locations based on alphanumeric coordinates. Gridlines were
labeled A through H (east to west) and numerically from 0 to 18 (north to south). For example,
the sample coordinate G+40, 5-50 corresponds to gridline G plus 40 feet to the east and node 5
minus 50 feet to the north. All sample gridline coordinates were translated to Ohio State Plane
Coordinates (Appendix C). While this method aided in sample locations, the accuracy of the
method was affected by topography and vegetative cover. In addition, accuracy is expected to
decrease with distance from surveyed nodes.
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A second round included surveying selected borehole locations after the soil sampling was
complete. Surface and subsurface sample locations surveyed included those that exhibited
elevated levels of nitroaromatics. During field reconnaissance and soil sampling, it was
determined that either historical sampling locations were inaccurately shown on report figures or
the map itself was inaccurate. To rectify potential map discrepancies, road intersections and
locations interpreted to be building corners were also surveyed (see Section 4.1). The updated
survey data are presented in Appendix C. A comparison between estimated and surveyed data
points is also included in Appendix C.
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3.0 Analytical Program

Field screening samples were analyzed on-site by DP Consultants LLC. All primary samples
were analyzed by Quanterra. Data validation was performed by E & I Technologies, an
independent third party contractor, located in Oak Ridge, Tennessee. The validation summaries
are provided in Appendix D. The analytical reports include a data summary of analytical results,
field screening results, and a blank-evaluated detected hits summary (Appendix E). In order to
clarify DP Consultants’ laboratory qualifiers, they were changed to more widely used qualifiers.
Results that were estimated because of variability or calibration and were qualified “E” or “Q”,
were qualified “J” by the IT project chemist. Nondetects “ND” were changed to “U”.

Chemical data were evaluated by the IT project chemist for conformance with QA/QC protocols
during the field sampling and laboratory analysis of the samples. It was determined that there
were no significant problems observed in the fixed-base laboratory results that would adversely
affect the usability of the data. It was concluded that the data obtained from the IMS screening
of explosives is of comparable quality to other screening data. There is a correlation between the
IMS method and SW-846 8330 in the detection of TNT.

3.1 Analytical Program and Methodologies

Chemical analyses for the investigation were performed in accordance with the guidelines
detailed in the EPA Test Methods for Evaluating Solid Waste (SW-846), Physical/Chemical
Methods, Third Edition, September 1986 and subsequent revisions. The field samples and
associated QA/QC samples were analyzed for VOCs, SVOCs, PCBs, metals, and explosives.
Methods used for analysis are summarized in Table 3-1.

Ion Mobility Spectroscopy (IMS) was used to screen soil samples for the presence of
nitroaromatic explosives. IMS is the practice of identifying chemical substances by their unique
ion mobility. It has been used successfully for detecting chemical warfare agents and toxic
vapors in air. Its potential for low detection limits and cost makes it appealing for analytical use.
Since no EPA-promulgated method exists for explosives’ screening by IMS, colorimetric tests
and confirmation by EPA SW-846 Method 8330 were used to determine the effectiveness of
IMS technology. The colorimetric analyses are based on EPA SW-846 Method 8515. A
discussion of the IMS data is found in the Quality Assurance Quality Control Report submitted
by DP Consultants and in the data quality evaluation in Appendix F.
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All analytical samples collected for the generation of definitive data were reported in EPA Level
IV CLP-like data packages. A 100 percent Level III data validation was performed using EPA
guidelines presented in the USEPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review and USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review dated February 1994. The criteria for blank
evaluation were based on those detailed in Region III Modifications to National Functional
Guidelines for Organic Data Review (September 1994) and Region III Modifications to the
Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses (April
1993).

3.2 Blank Evaluation

The purpose of blank analysis is to determine the existence of contamination resulting from
laboratory and field activities. Blank evaluation involves qualification of data based on the
results of associated field blanks, trip blanks, equipment rinsates, and laboratory method blanks.
The criteria for blank evaluation are as follows:

¢ If a parameter is found in a blank but not detected in the sample, no action is taken.

o For organics, if the sample result is greater than the contract-required quantitation
limit (CRQL), but is Iess than the 5X or 10X multiple of the blank result, the
sample result is qualified “B”.

s For organics, if the sample result is less than the CRQL and less than the 5X or 10X
multiple of the blank result, the sample result is qualified “B”. The “J” qualifier is
not used.

¢ For inorganics, if the sample result is greater than the instrument detection limit
(IDL) but less than the 5X multiple of the blank result, the sample result is qualified
G‘B”.

o If the sample result is greater than the 5X or 10X multiple of the blank result, the
sample result is not qualified.

In instances where more than one blank is associated with a given sample, qualification is based
upon a comparison with the associated blank having the highest concentration of a contaminant.
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4.0 Investigation Results

This section presents the analytical results from IMS field screening and fixed-base laboratories
for TNTB. Analytical data are presented sequentially by building number for the DNT process
buildings, the wastewater settling tanks and associated subsurface piping, for each TNT process
line, and for Ransom Brook surface water and sediment samples. All fixed-base laboratory soil
data are presented in Table 4-1. Field screening data are presented in Table 4-2 through Table 4-
22. Surface water and sediment fixed-base laboratory data are presented in Tables 4-23 and
4-24,

4.1 DNT Process Buildings

4.1.1 Building 412, DNT Sweating and Graining Building

Twenty field screening surface soil samples and two subsurface field screening samples were
collected adjacent to Building 412 (Table 4-2, Figure 4-1). Surface soil delineation samples were
placed in close proximity to historical detections (TNTB-S24, TNTB-S25, TNTB-S26) and
adjacent to the building foundation. One direct-push boring (SS387) with the two subsurface
screening samples was completed at D&M boring TNTB-S25 to delineate the vertical extent of
nitroaromatic compounds.

4.1.1.1 Field Screening Results

The only nitroaromatic detected in surface soil was 2,4-DNT in three samples (SS111, SS114,
and SS305) ranging from 8.2 mg/kg to 23 mg/kg. Two subsurface soil samples (2.5 to 3.0 feet,
5.0 to 6.0 feet) were collected from direct-push boring SS387. Boring SS387 was located at
boring TNTB-S25, the highest historic detection of DNT at the site. The only detection in SS387
field screening samples was 2,4-DNT at 17.3 mg/kg in the 2.5-to 3.0-feet sample.

4.1.1.2 Fixed-Base Analytical Results

No confirmation samples were submitted for fixed-base analysis because all IMS detections were
below RBCs and samples had been analyzed by Method 8330 in the initial investigation (D&M,
1997). In addition, access to the site was limited by relatively large trees.
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4.1.2 Building 415, DNT Nitrating Building

A total of 11 surface soil samples were collected in the vicinity of Building 415 (Table 4-3,
Figure 4-2). Nine of the 11 surface soil samples were collected from areas immediately adjacent
to Building 415. One surface soil sample (SS190) was collected from a railroad loading dock
and 1 surface soil sample (SS191) was collected from a drainage ditch approximately 120 feet
north of Building 415. One direct-push location (SS373) was advanced in close proximity to
Building 415 but was drilled to investigate subsurface wastewater lines. Wastewater lines are
addressed in Section 4.2 (Wastewater Settling Tanks and Associated Pipelines).

4.1.2.1 Field Screening Results
Only trace levels (less than 0.2 mg/kg) of TNT were detected in two surface soil samples (SS122,

S$S123).

4.1.2.2 Fixed-Base Laboratory Data
No confirmation soil samples were collected at this location due to lack of contamination.

4.2 Wastewater Settling Tanks and Associated Pipelines

4.2.1 Building 417, Wastewater Disposal Settling Tanks

Twenty-five field screening surface soil samples and two subsurface soil samples were collected
at the Wastewater Disposal Settling Tank (Table 4-4, Figure 4-3). Five confirmation samples
and duplicate samples were also submitted for both field screening analysis and fixed-base
analysis.

4.2.1.1 Field Screening Results

Nitroaromatic compounds were detected in numerous surface soil samples north of the settling
tanks, all concentrations were below 1 mg/kg. One direct-push boring (SS363) was drilled to 6
feet bgs north of the settling tanks to determine the vertical extent of contamination in this area.
Weathered shale was encountered at 1.5 feet bgs; therefore, field screening samples were not
collected.

In addition, a limited area (SS237 and SS239) south of the settling tanks had detections of

nitroaromatic compounds (TNT and 2A4,6DNT) exceeding 1 mg/kg in the surface soil screening
samples. A direct-push boring (SS364) was completed approximately 35 feet south of these
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locations. Although completed to 7 feet, shale bedrock was encountered at 0.5 feet bgs in boring
SS364; therefore, soil samples were not collected.

Based on historical information, other settling tanks (i.e., TNTA) were found to contain large
amounts of nitroaromatic compounds prior to decontamination. To determine if decontamination
had been completed, four surface soil samples and two subsurface direct-push samples were
collected from within the tank. Both direct-push borings hit refusal on concrete between 4.5 feet
and 6 feet bgs, interpreted to be the bottom of the Wastewater Disposal Settling Tank.
Subsurface soil samples were collected immediately above the concrete. Within the settling
tank, TNT was detected in three of the four surface soil samples (SS282, SS283 and SS284) at
concentrations below 0.5 mg/kg. 2,4,6-DNT was detected in one sample (SS284) at a
concentration of 0.34 mg/kg. The only nitroaromatic detected in subsurface samples was TNT at
a concentration of 0.28 mg/kg in boring SS362.

Five surface soil confirmation samples (SO15 through SO19) were also analyzed for
nitroaromatic compounds using IMS. TNT was detected in all samples at concentrations ranging
from 0.24 mg/kg to 0.80 mg/kg. 2,4,6-DNT was detected in four of five samples at
concentrations ranging from 0.04 mg/kg to 0.29 mg/kg.

4.2.1.2 Fixed-Base Results
Five surface soil samples (SO15 through SO19) were submitted for analysis of VOCs, SVOCs,
nitroaromatic compounds, PCBs, and metals (Table 4-1).

VOCs. VOCs were not detected in any confirmation samples.

SVOCs. A total of thirteen SVOCs, primarily PAHs, were detected in the soil confirmation
samples. The highest analyte detected was benzo(k)fluoranthene at a concentration of 0.25

mg/kg.

Nitroaromatics. Three nitroaromatic compounds (TNT, 2A4,6-DNT, 4A2,6-DNT) were
detected at similar concentrations in four of the five confirmation samples. TNT ranged from
0.59 mg/kg to 4.6 mg/kg, 2A4,6-DNT ranged from 0.78 mg/kg to 4.4 mg/kg and 4A4,6-DNT
ranged from 0.6 mg/kg to 4.2 mg/kg. The only other nitroaromatic detected was 2,4-DNT at
0.39 mg/kg (SO15) and 0.76 mg/kg (SO17).
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PCBs. PCBs were detected in all confirmation samples. Aroclor-1254 was detected in SO15
and SO16 at 0.530 mg/kg and 0.120 mg/kg, respectively. Aroclor-1260 was detected in SO17
(0.099 mg/kg), SO18 (0.050 mg/kg) and SO19 (0.110 mg/kg).

Metals. Lead, detected at 54.8 mg/kg in SO17, was the only metal to exceed established PBOW
background concentrations.

4.2.2 Wastewater Pipelines

Five surface soil samples and 10 subsurface soil samples were collected for field screening
analysis in the vicinity of underground wastewater pipelines (Table 4-5, Figures 2-1 and 4-4).
Planned subsurface soil samples could not be collected from three pipeline borings (SS363,
SS364, and SS367) in the northwest portion of TNTB because of limited (0.5 to 1.5 feet)
overburden thickness. Confirmation samples (one surface and one subsurface) were also
collected at each of the former underground pipelines northeast of Building 456 (SO01) and
north of Building 415 (S002).

4.2.2.1 Field Screening Results

The only nitroaromatic detected in surface soil was TNT in sample SS296 (0.12 mg/kg). TNT
and 2A4,6-DNT were detected in trace (less than 0.20 mg/kg) concentrations in two subsurface
soil samples (SS368, SS371). Higher concentrations were observed in boring SS370 (Figure 4-
4). The shallow subsurface sample (2 to 2.5 feet bgs) from SS370 had both TNT (0.52 mg/kg)
and 2A4,6-DNT (0.38 mg/kg) with the deeper (4 to 4.5 feet) sample having only TNT (25

mg/kg).

One surface soil confirmation sample (SO01) and one subsurface confirmation sample (SO02)
were also analyzed by IMS. The only analyte detected was TNT in both samples at
concentrations below 0.2 mg/kg.

4.2.2.2 Fixed-Base Results
One surface soil confirmation sample (SO01) and one subsurface confirmation sample (SO02)
were submitted for confirmation analysis (Table 4-1).

VOCs. Acetone (0.56 mg/kg) and toluene (0.0034 mg/kg) were detected in SO01 and SO02,
respectively.
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SVOCs. SVOCs were not detected in SO01. The only SVOCs detected in SO02 were 2,4-DNT
(0.66 mg/kg), 2,6-DNT (0.15 mg/kg), 2-methylnaphthalene (0.12 mg/kg), and phenanthrene

(0.048 mg/kg).

Nitroaromatics. Nitroaromatic compounds were not detected in surface sample SO01. TNT
(0.27 mg/kg), 2,4-DNT (1.6 mg/kg), and 2,6-DNT (0.49 mg/kg) were detected in subsurface
sample SO02.

PCBs. The only PCB detected was Aroclor-1254 (0.14 mg/kg) in subsurface sample SO02.
Metals. All metals detected were below established PBOW background concentrations.
4.3 Process Line 5§ Analytical Results

4.3.1 Building 451, Mono House

Twenty-one surface soil samples and six subsurface samples were collected for field screening in
areas adjacent to Building 451 (Table 4-6, Figure 4-5). One confirmation sample and duplicate
sample were submitted for field screening and fixed base analysis.

4.3.1.1 Field Screening Results

TNT was detected in two surface soil samples (SS139 and SS270) and 2A4,6DNT detected in
one sample (SS139) at trace concentrations (less than 0.20 mg/kg). Both TNT (0.84 mg/kg) and
2,4-DNT (0.06 mg/kg) were also detected in one subsurface sample from boring SS384 in the 8-
to 10-feet bgs sample; however, the 4- to 6-feet bgs sample from this boring was below detection
limits for all analytes.

4.3.1.2 Fixed-Base Results

One confirmation (SO34) surface soil sample was collected from the same location as SS149 and
analyzed at the offsite laboratory for VOCs, SVOCs, nitroaromatic compounds, PCBs and metals
(Table 4-1).

VOCs. VOCs were not detected.

SVOCs. The only SVOC detected was fluoranthene at a concentration of 0.039 mg/kg.

KNW466\4466.4\1 1-7-0(4:48pm) 4-5



PBOW TNTB RI Report
Revision No.:1
Date: August 2000

Nitroaromatics. Nitroaromatic compounds were not detected in this sample.
PCBs. PCBs were not detected in this sample.
Metals. All metals detected were below established PBOW background concentrations.

4.3.2 Building 452, Bi-Tri House

Thirty-two surface soil samples and six subsurface samples were collected for field screening
analysis (Table 4-7, Figure 4-6). Surface soil delineation samples were placed in close proximity
to historical detections (TNTB-S18, TNTB-S19, TNTB-S20) and adjacent to the building
foundation. Subsurface samples were collected at the locations of historical detections. Three
confirmation samples and sample duplicates were submitted for field screening and fixed-base
analysis.

4.3.2.1 Field Screening Results

TNT was detected in 14 surface soil samples at concentrations below 1 mg/kg. Four of these
surface soil samples (SS194, SS263, SS266, and SS324) also had detections of 2A4,6-DNT at
concentrations below 0.50 mg/kg. Only two surface soil samples, SS262 and SS290, had
detections of TNT exceeding 1 mg/kg (66 mg/kg and 14 mg/kg, respectively).

Two subsurface (4 to 6 feet, 8 to 10 feet) soil samples were collected from SS375, the location of
historical boring TNTB-S18. TNT was detected in both intervals at concentrations of 6,100
mg/kg and 76 mg/kg, respectively. Two other borings were completed at the site. Boring SS380
was completed at historic sample TNTB-S20 and SS381 at historic sample TNTB-S19.
Subsurface samples from two other borings (SS380 and SS381) had trace concentrations (less
than 0.50 mg/kg) of TNT and 2A4,6-DNT.

Two surface soil confirmation samples (SO23 and SQ33) and one subsurface soil confirmation
sample (SO13) were analyzed for nitroaromatic compounds using IMS. TNT was the only
nitroaromatic detected in SO13 and SO23 at concentrations of 5,200 mg/kg and 33 mg/kg,
respectively. No other nitroaromatic compounds were detected in these two samples.
Nitroaromatic compounds were not detected in sample SO33.
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4.3.2.2 Fixed-Base Results

Three confirmation samples (SO13, SO23, and SO33) were also submitted for fixed base
analysis for VOCs, SVOCs, nitroaromatic compounds, PCBs, and metals (Table 4-1). Due to
high concentrations of TNT in sample SO13, VOC, SVOC, PCB, and metals analyses were not
performed due to potential hazards associated with TNT in the sample.

VOCs. VOCs were not detected in confirmation samples SO23 and SO33. VOCs were not
analyzed for sample S013 due to the potential hazards associated with high concentrations of
TNT in the sample.

SVOCs. SVOCs were not detected in confirmation samples SO23 and SO33. SVOCs were not
analyzed for sample S013 because of the potential hazards associated with high TNT
concentrations in the sample.

Nitroaromatics. TNT was detected at a concentration of 6,900 mg/kg in SO13. Both TNT
(0.68 mg/kg) and 4A2,6-DNT (0.35 mg/kg) were detected in SO23. Nitroaromatic compounds
were not detected in SO33.

PCBs. Aroclor-1260 was detected in SO23 and SO33 at concentrations of 0.14 mg/kg and 0.54
mg/kg, respectively. PCBs were not analyzed in S013 due to the potential hazard associated with
high TNT concentrations.

Metals. Metals were not detected above established background concentrations for samples
S023 and SO33. Metals were not analyzed for in sample SO13 due to the potential hazard
associated with high concentration of TNT.

4.3.3 Building 453 Fortifier House

Ten surface soil samples and two subsurface soil samples were collected for field screening
analysis (Table 4-8, Figure 4-7). Surface soil delineation samples were placed in close proximity
to the historical detection (TNTB-S17) adjacent to the building foundation. One direct-push
boring was completed at TNTB-S17 to vertically delineate subsurface soil contamination. One
subsurface confirmation sample (SO06) and duplicate sample were submitted for both field
screening analysis and fixed-base analysis. Surface and subsurface soils had been sampled in
previous investigations with concentrations of nitroaromatic compounds exceeding 390 mg/kg.
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4.3.3.1 Field Screening Results

The only nitroaromatic compounds detected were TNT and 2A4,6-DNT in surface soil sample
SS268 at 0.77 mg/kg and 0.05 mg/kg, respectively. Because of the limited contamination |
detected in field screening, a single direct-push boring (SS379) was completed at this site to
vertically delineate contamination associated with historic boring TNTB-S17. Two subsurface
soil (4.0 to 5.0 feet bgs, 7.5 to 8.0 feet bgs) samples were collected from SS379. The only
nitroaromatic detected in these subsurface soil samples was TNT at a concentration of 18 mg/kg
in the 4.0- to 5.0-feet bgs sample.

TNT was also detected in the confirmation sample SO06 (collocated with SS379 4.0- to 5.0-feet
sample) at a concentration of 650 mg/kg.

4.3.3.2 Fixed-Base Results
One confirmation subsurface sample SO06 was submitted for fixed-base analysis (Table 4-1).

VOCs. Acetone was detected at 0.022 mg/kg.

SVOCs. Four SVOCs were detected in sample SO06. Two nitroaromatic compounds 2,4-DNT
and 2,6-DNT, were detected at 3.6 mg/kg and 2.4 mg/kg, respectively. In addition, 4,6-dinitro-2-
methylphenol was detected at 0.17 mg/kg and benzo(b)fluoranthene was detected at 0.041

mg/kg.
Nitroaromatics. TNT was the only nitroaromatic detected at a concentration of 2,200 mg/kg.
PCBs. Aroclor-1260 was detected at 2.8 mg/kg.

Metals. Lead, detected at 61.4 mg/kg, was the only metal to exceed established PBOW
background concentrations.

4.3.4 Building 456 Wash House

Thirty-nine surface soil samples and two subsurface soil samples were collected for field
screening at Building 456 (Table 4-9, Figure 4-8). Surface soil delineation samples were placed
in close proximity to historical detections (TNTB-S10, TNTB-S11) and adjacent to the building
foundation. In addition, nine confirmation samples (eight surface soil samples and one

KN\4466\4466.4\11-7-0(4:48pm) 4-8



PBOW TNTB RI Report
Revision No.:1
Date: August 2000
subsurface soil sample) were submitted for both field screening and fixed-base analysis (Figure

4-8b).

4.3.4.1 Field Screening Results

Of the 39 surface soil screening samples, all but four samples had detectable levels of either
2A4,6-DNT or TNT. Twelve samples had 2A4,6-DNT greater than 0.18 mg/kg; however, only
three of these samples (SS176, SS222 and SS292) had concentrations exceeding 1 mg/kg with a
maximum of 3.1 mg/kg in sample SS222. TNT was detected in 35 surface soil samples with
concentrations exceeding 1 mg/kg in 10 samples. The maximum concentration detected in
surface soil samples was 2,800 mg/kg in SS211. No other nitroaromatic compounds were
detected in surface soils.

One subsurface soil sample was collected from SS374 (3 to 4 feet bgs) near the location of the
highest detection of TNT in IMS field screening data and also the location of historic boring
TNTB-S10. One subsurface sample was also collected from SS378 (2.5 to 3.5 feet bgs) at
historic boring TNTB-S11. Both borings were terminated in shale bedrock. Only low levels of
nitroaromatic compounds were detected, with concentrations below 1 mg/kg for 2A4,6-DNT and
TNT. Vertical delipeation at three locations (SS222/SS293, SS174 and SS176) with elevated
TNT detections in surface soils could not be determined due to the potential presence of
subsurface utilities.

TNT was detected in all seven surface soil confirmation samples with a maximum concentration
of 450 mg/kg detected in SO14. In addition, all samples except SO29 exceeded 1 mg/kg TNT.
2A4,6-DNT also was detected in three samples (SO27, SO28 and SO29) ranging in
concentration from 0.38 mg/kg to 4.9 mg/kg. TNT was also detected in the one subsurface
confirmation sample (SO05) at a concentration of 56 mg/kg.

4.3.4.2 Fixed-Base Results
Seven surface soil samples (S009, SO14, SO24, SO27, SO28, SO29 and SO31) and 1 subsurface
soil sample (SO05) were submitted for fixed base analysis (Table 4-1).

VOCs. Trichloroethylene was detected in surface soil sample SO24 at 0.0018 mg/kg. In the

subsurface sample SO05, acetone and toluene were detected at 0.044 mg/kg and 0.0041 mg/kg,
respectively.
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SVOCs. SVOCs were detected in six or seven surface soil samples. Eleven different SVOCs
were detected in these samples with concentrations of individual analytes less than 0.5 mg/kg.
Detected SVOCs ranged in concentration from 0.028 mg/kg to 0.23 mg/kg, excluding sample
SO28. Sample SO28 was the only surface soil sample that did not have reportable
concentrations of SVOCs; however, this likely was due to elevated detection limits in that
sample. SVOCs were not detected in the subsurface sample SO05.

Nitroaromatics. TNT was detected in all surface soil samples ranging in concentration from 1
mg/kg to 490 mg/kg. The nitroaromatic degradation products 2A4,6-DNT and 4A4,6-DNT were
detected in all surface soils except SO09 and SO14. Maximum concentrations of 2A4,6-DNT
and 4A4,6-DNT were 7.6 mg/kg and 8.8 mg/kg, respectively. In subsurface sample SO0S,
nitroaromatic compounds detected included TNT (44 mg/kg), 2A4,6-DNT (12 mg/kg) and
2A4,6-DNT (15 mg/kg).

PCBs. Aroclor-1254 was detected in four of seven surface soil samples with a maximum
concentration of 0.32 mg/kg (SO09). Aroclor-1260 was detected in three of seven samples with
a maximum concentration of 15 mg/kg detected in SO24. PCBs were not detected in the
subsurface soil sample.

Metals. Lead exceeded background (51.2 mg/kg) in four samples (SO09, SO14, SO24, SO31)
at concentrations ranging from 53 mg/kg to 245 mg/kg.

4.3.5 Northeast Nail House
Nineteen surface soil samples were collected for field screening in areas adjacent to the Northeast

Nail House and the conveyor belt leading from Building 456 Wash House (Table 4-10, Figure 4-
9). One surface soil sample was also submitted for field screening and fixed base analysis.

4.3.5.1 Field Screening Results

TNT was detected in eight field screening samples with the maximum concentration detected in
sample SO32 at 1.1 mg/kg. Trace levels (less than 0.3 mg/kg) of 2A4,6-DNT were detected in
four samples.

4.3.5.2 Fixed-Base Results
One surface soil sample (SO32) was submitted for fixed base analysis (Table 4-1).
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VOCs. Carbon disuifide (0.0022 mg/kg), ethyl benzene (0.0017 mg/kg), toluene (0.011 mg/kg),
and total xylene (0.0084 mg/kg) were detected in the surface soil confirmation sample.

SVOCs. Twenty SVOCs, mainly PAHs, were detected in sample SO32. Total SVOC
concentrations in this sample exceeded 27 mg/kg, with the maximum concentration of 5 mg/kg

observed in fluoranthene.

Nitroaromatics. TNT (7.6 mg/kg), 2,4-DNT (0.38 mg/kg), 2A4,6-DNT (3.7 mg/kg) and
4A2,6-DNT (4.0 mg/kg) were detected in sample SO32.

PCBs. Aroclor-1260 was detected at a concentration of 0.99 mg/kg.

Metals. Copper (445 mg/kg) and lead (153 mg/kg) were reported at concentrations exceeding
established PBOW background concentrations.

4.3.6 Building 459, Acid and Fume Recovery
Eleven surface soil samples were collected from areas adjacent to Building 459 (Table 4-11,

Figure 4-10).

4.3.6.1 Field Screening Results
Only trace levels of TNT (less than 0.5 mg/kg) were detected in three samples (SS127, SS130,
and SS199). In addition, 2,4-DNT was also detected in sample SS199 at a concentration of 7.0

mg/kg.

4.3.6.2 Fixed-Base Resuits
No confirmation samples were collected for this site.

4.4 Process Line 6 Analytical Results
4.4.1 Building 461, Mono House

Ten surface soil samples and seven subsurface samples were collected for field screening in areas
adjacent to Building 461 (Table 4-12, Figure 4-11). No confirmation samples were collected.
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4.4.1.1 Field Screening Results

TNT was detected in nine of ten surface soil samples collected. The maximum concentration of
TNT detected was 1.2 mg/kg in sample SS095. In addition, 2,4-DNT was detected in three
samples (SS091, SS092 and SS250) at concentrations ranging from 0.3 mg/kg to 6.2 mg/kg.
TNT was detected in two subsurface soil samples (SS391 and SS401) at 2.4 mg/kg and 0.05

mg/kg, respectively.

4.3.1.2 Fixed-Base Results
No confirmation samples were collected for this site.

4.4.2 Building 462, Bi-Tri House

Thirteen surface soil samples and two subsurface samples were collected for field screening
(Table 4-13, Figure 4-12). Two confirmation samples and sample duplicates were submitted for
both field screening and fixed-base analysis.

4.4.2.1 Field Screening Results

TNT was detected in all of the surface soil samples; however, only 4 samples exceeded 0.20
mg/kg with a maximum concentration detected at SS087 of 0.87 mg/kg. No other nitroaromatic
compounds were detected in surface soils.

Two subsurface soil samples were collected from SS392 (3 to 5 feet and 6 to 8 feet bgs). Similar
to the surface soil samples, TNT was detected at low concentrations in both the shallow and deep
subsurface soil samples (0.37 mg/kg and 0.64 mg/kg, respectively). In addition to TNT, 2A4,6-
DNT was also detected at 0.37 mg/kg (3 to 5 feet) and 0.04 mg/kg (6 to 8 feet).

In the confirmation sample duplicates submitted for field screening, nitroaromatic compounds
were not detected.

4.4.2.2 Fixed-Base Results
One surface soil confirmation sample (S039) was submitted for fixed base analysis (Table 4-1).

VOCs. VOCs were not detected.
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SVOCs. Seven SVOCs, benzo(a)anthracene (0.050 mg/kg), benzo(a)pyrene (0.055 mg/kg),
benzo(b)fluoranthene (0.044 mg/kg), benzo(k)fluoranthene (0.055 mg/kg), chrysene (0.54
mg/kg), fluoranthene (0.100 mg/kg), and pyrene (0.071 mg/kg) were detected in the confirmation
sample.

Nitroaromatics. Nitroaromatic compounds were not detected in confirmation sample SO39.
PCBs. PCBs were not detected in confirmation sample SO39.

Metals. Metals were not detected above established background concentrations in sample
S039.

4.4.3 Building 463 Fortifier House

Six surface soil samples and six subsurface soil samples were collected for field screening
analysis (Table 4-14, Figure 4-13). One surface confirmation sample and two subsurface
confirmation samples were submitted for field screening and fixed-base analysis.

4.4.3.1 Field Screening Results

TNT was detected in all surface soils samples with a maximum concentration of 0.50 mg/kg in
SS062. In addition, 2A4,6-DNT was detected in three of the six surface soil samples with a
maximum concentration of 0.06 mg/kg in surface soil sample SS063.

A total of six subsurface soil samples were collected from direct-push borings SS389 (4 to 6 feet,
8 to 10 feet), SS398 (3 to 4 feet, 5 to 6 feet), and SS399 (4 to 6 feet, 8 to 10 feet). In boring
SS389, only TNT was detected in the shallow subsurface sample at 1.6 mg/kg. TNT (46 mg/kg),
2A4,6-DNT (42 mg/kg), and 2,4-DNT (254.5 mg/kg) were detected in the deeper SS389
subsurface soil sample. Two delineation borings were installed west (SS389) and south (SS399).
Drilling to the east of SS389 could not be accomplished because of the potential of underground
utilities associated with the aboveground nitrogen line. TNT (0.28 mg/kg and 0.29 mg/kg) and
2A4,6-DNT (0.39 mg/kg and 0.53 mg/kg) were detected in both subsurface samples from SS398.
Nitroaromatic compounds were not detected in SS399.

TNT was detected in the field screening results for the surface soil confirmation sample (SO36)
at 0.27 mg/kg. Field screening results for the two subsurface (4 to 6 feet, 8 to 10 feet)
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confirmation samples (SO10 and SO11) showed low levels (0.36 mg/kg) of TNT in the shallow
subsurface sample with much higher concentrations of both TNT (43 mg/kg) and 2A4,6-DNT
(12 mg/kg) in the deeper sample.

4.4.3.2 Fixed-Base Results

One surface soil confirmation sample (S036) was collected at this site. Two subsurface (4 to 6
feet, 8 to 10 feet) confirmation samples (SO10 and SO11) were collected from direct-push boring
SS389 to confirm deep detections at this location (Table 4-1).

VOCs. Toluene (0.0026 mg/kg) was the only VOC detected in SO10. Acetone (0.11 mg/kg), 2-
butanone (0.015 mg/kg), toluene (0.021 mg/kg). and total xylenes (0.0024 mg/kg) were detected
in SO11. No samples for VOC analysis were collected for SO36.

SVOCs. The only SVOCs detected in SO10 was 2,4-DNT at 0.044 mg/kg. In sample SO11,
both 2,4-DNT and 2,6-DNT were detected at concentrations of 110 mg/kg and 68 mg/kg,
respectively. Twenty SVOCs were detected in surface confirmation sample SO36 with
fluoranthene having the highest concentration of 3.9 mg/kg.

Nitroaromatics. TNT (1.1 mg/kg) was the only nitroaromatic detected in the SO10. Elevated
concentrations of nitroaromatic compounds were detected in the deeper (8 to 10 feet)
confirmation sample SO11. TNT (24 mg/kg), 2,4-DNT (240 mg/kg), 2,6-DNT (180 mg/kg), 2-
Nitrotoluene (82 mg/kg) and 4-Nitrotoluene (67 mg/kg) were detected. In addition, the
breakdown products 2A4,6-DNT (70 mg/kg) and 4A2,6-DNT (45 mg/kg) were also detected.
TNT (0.4 mg/kg) was the only nitroaromatic compound detected in SO36.

PCBs. PCBs were not detected in either confirmation sample. Tentatively identified was
Aroclor-1260 at a concentration of 0.091 mg/kg in surface confirmation sample SO36.

Metals. Metals were not detected above established PBOW background concentrations in either
the surface or subsurface samples.

4.4.4 Building 466 Wash House
Twenty-three surface soil samples and four subsurface soil samples were collected for field
screening adjacent to Building 466 (Table 4-15, Figure 4-14). Surface soil delineation samples
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were placed in close proximity to historical detections (TNTB-S5, TNTB-S6, TNTB-S7) and
adjacent to the building foundation. Two subsurface samples collected from direct-push boring
SS370 immediately east of Building 466 were collected to evaluate the subsurface wastewater
lines and were previously discussed in Section 4.2. In addition, four confirmation samples (two
surface soil and two subsurface soil) and sample duplicates were submitted for field screening
and fixed-base analysis.

4.4.4.1 Field Screening Results

Of the 23 surface soil screening samples, 15 had detectable levels of TNT with the maximum
concentration (0.72 mg/kg) detected in SS067. In addition, 2A4,6-DNT was also sporadically
detected (6 of 23 samples) with a maximum concentration of 0.70 mg/kg in SS066.

Because of the limited surface soil detections, direct-push borings were completed at the three
historical detections of nitroaromatic compounds (TNTB-S5, TNTB-S6 TNTB-S7) to delineate
vertical extent. Four subsurface soil samples were collected from direct-push borings SS376 (3
to 4 feet, 7 to 7.5 feet), SS385 (2.5 to 3.5 feet), and SS386 (4 to 4.5 feet). Subsurface samples
SS376 (7 to 7.5 feet), SS385, and SS386 were collected immediately above the shale bedrock.
Both TNT (110 mg/kg) and 2A4,6-DNT (17 mg/kg) were detected in SS376 (3 to 4 feet); only
TNT was detected in the deeper (‘7 to 7.5 feet) sample at 2.7 mg/kg. Both subsurface soil
samples in SS385 and SS386 were below detection limits for nitroaromatic compounds.

TNT was detected in all confirmation sample duplicates analyzed by IMS. Concentrations
ranged from less than 1 mg/kg (SO04, SO25 and SO35) to 100 mg/kg (SO03). In addition,
2A4,6-DNT was detected in three of the confirmation samples at concentrations ranging from

0.06 mg/kg to 11 mg/kg.

4.4.4.2 Fixed-Base Results

Two surface soil samples (SO25 and SO35) and two subsurface soil samples (SO03, SO04) were
submitted for fixed base analysis (Table 4-1). The two subsurface samples, SO03 and SO04,
were collected from boring SS376 at 3 to 4 feet and 7 to 7.5 feet, respectively.

VOCs. VOCs were not detected in any of the surface soil confirmation samples. In the

subsurface soils, xylenes were detected in SO03 at 0.0025 mg/kg and acetone (0.047 mg/kg) and
toluene (0.0039 mg/kg) were detected in SO04.
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SVOCs. Benzo(a)pyrene (0.037 mg/kg), benzo(b)fluoranthene (0.039 mg/kg), fluoranthene
(0.045 mg/kg) and pyrene (0.037 mg/kg) were detected in surface soil sample SO35. SVOCs
were not detected in surface soil sample SO25.

Thirteen SVOCs were detected in subsurface sample SO03 ranging in concentration from 0.033
mg/kg to 0.96 mg/kg (excluding 2,4-DNT and 2,6-DNT detected at 13 mg/kg and 3 mg/kg,
respectively). The only SVOC detected in SO04 was 2,4-DNT at 0.28 mg/kg.

Nitroaromatics. TNT (0.26 mg/kg), 2A4,6-DNT (1.7 mg/kg), and 4A2,6-DNT (1.1 mg/kg)
were detected in surface sample SO25. In surface soil sample SO35, TNT (7.6 mg/kg), 2,4-DNT
(1.6 mg/kg), 2,6-DNT (0.28 mg/kg) and 2A4,6-DNT (0.48 mg/kg) were detected.

Subsurface soils samples SO03 (3.5 to 4 feet) and SO04 (5 to 6 feet), collected from the same
location as boring SS376 samples, showed elevated concentrations of nitroaromatic compounds.
In the 3.5 to 4 feet sample, TNT (620 mg/kg), 2,4-DNT (27 mg/kg) and 2A4,6-DNT (93 mg/kg)
were detected. In the deeper sample from this location, concentrations of TNT (4.8 mg/kg), 2,4-
DNT (1.4 mg/kg) and 2A4,6-DNT (1 mg/kg) decreased by at least an order of magnitude.
4A2,6-DNT was also detected in SO04 at 1.7 mg/kg.

PCBs. One surface soil sample (SO25) had Aroclor-1260 at 0.089 mg/kg. Aroclor-1254 and
Aroclor-1260 were detected in two subsurface soil samples (SO03 and SO04) at 1.3 mg/kg and
0.063 mg/kg, respectively.

Metals. Two metals, lead and beryllium, exceeded background concentrations in three soil
samples. Lead exceeded background (51.2 mg/kg) in one surface soil sample (SO25 at 126
mg/kg) and one subsurface soil sample (SO03 at 80.7 mg/kg). Beryllium exceeded background
in SO03 (1 mg/kg) and SO04 (1.2 mg/kg).

4.4.5 Northwest Nail House

Eighteen surface soil samples and one subsurface soil sample were collected for field screening
analysis adjacent to the Northeast Nail House and along the conveyor belt leading from Building
466 (Table 4-16, Figure 4-15). Two confirmation surface soil samples and sample duplicates
were submitted for both field screening analysis and fixed-base analysis.
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4.4.5.1 Field Screening Results
Twelve of eighteen samples collected had detections of TNT; however, only two samples (SS207

at 1.4 mg/kg and SS208 at 23 mg/kg) exceeded 1.0 mg/kg. The only other nitroaromatic
detected was 2A4,6-DNT in seven samples. Only one sample (SS207 at 1.6 mg/kg) exceeded 1
mg/kg with all other results were less than 0.30 mg/kg.

TNT was detected at 0.22 mg/kg and 0.03 mg/kg in confirmation samples SO26 and SO30.
These two samples were collected at the same locations as screening samples SS207 and SS208.

4.4.5.2 Fixed-Base Results

Two surface soil samples (S026 and SO30) were submitted for fixed-base analysis (Table 4-1).
Samples SO26 and SO30 were collected from field screening locations SS207 and SS308,
respectively.

VOCs. VOCs were not detected in any confirmation samples.

SVOCs. The only SVOC detected in sample SO26 was fluoranthene at 0.046 mg/kg. Seven
SVOCs, primarily PAHs, were detected in Sample SO30 at concentrations up to 0.064 mg/kg.
Total SVOCs in sample SO30 was 0.372 mg/kg.

Nitroaromatics. TNT was detected at 0.43 mg/kg and 0.56 mg/kg in samples SO26 and SO30,
respectively. In addition, 4A2,6-DNT was detected at 0.34 mg/kg in SO30.

PCBs. Aroclor-1254 and Aroclor-1260 were detected in sample SO30 and SO26 at 0.19 mg/kg
and 0.048 mg/kg, respectively.

Metals. Metals were not detected above established PBOW background concentrations in either
sample.

4.4.6 Building 469, Acid and Fume Recovery

Fourteen surface soil samples and one sediment sample were collected for field screening (Table
4-17, Figure 4-16). Two of the surface soil samples (SS280 and SS281) were collected from
drainage ditches interpreted to drain the Building 469 area. The ditch from which SS280 was
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collected also receives drainage from the Mono House (Building 461). The sediment sample
(SS307) was collected from the bottom of a concrete manhole partially filled with water.

4.4.6.1 Field Screening Results
Twelve surface soil samples were collected from areas adjacent to Building 469. TNT was the

only nitroaromatic detected (six of twelve samples) with a maximum concentration of 0.39
mg/kg in SS096. In addition, 2,4-DNT was detected in SS096 (2.6 mg/kg) and SS098 (4.3
mg/kg). Of the two soil samples collected from the drainage ditches, TNT was the only analyte
detected at a concentration of 0.36 mg/kg in sample SS281. Nitroaromatic compounds were not
detected in the sediment sample (SS307).

4.4.6.2 Fixed-Base Results
Confirmation samples were not collected for this site.

4.5 Process Line 7 Analytical Results

4.5.1 Building 471, Mono House
Seven surface soil samples were collected for field screening in areas adjacent to Building 451

(Table 4-18, Figure 4-17). No confirmation samples were collected from this area.

4.5.1.1 Field Screening Results
TNT was detected in one surface soil sample (SS002) at 0.11 mg/kg. No other nitroaromatic

compounds were detected.

4.5.1.2 Fixed-Base Results
No confirmation samples were collected from this site.

4.5.2 Building 472, Bi-Tri House

Twelve surface soil samples and seven subsurface samples were collected for field screening
(Table 4-19, Figure 4-18). Two confirmation samples and duplicate samples were also submitted
for field screening and fixed-base analysis.
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4.5.2.1 Field Screening Results

TNT was detected in trace (less than 0.01 mg/kg) concentrations in four surface soil samples. In
addition, 2A4,6-DNT was detected in three surface soil samples with the maximum
concentration being 0.25 mg/kg in sample SS017.

In the seven direct-push subsurface samples collected, three (SS390, SS393, SS394) had elevated
concentrations of one or both TNT and 2A4,6-DNT. TNT concentrations in subsurface soils
ranged from 18 mg/kg to 27 mg/kg. Two of these samples (SS390 and SS393) also had elevated
detections of 2A4,6-DNT. These detections of nitroaromatic compounds were in the shallow
samples (4 to 5 feet bgs) in each boring; however, it should be noted that SS390 boring was
terminated in shale at 5 feet bgs.

Two confirmation sample duplicates (SO12, SO40) were analyzed by IMS. TNT was the only
analyte detected at 11 mg/kg in SO12.

4.5.2.2 Fixed-Base Results
One surface soil confirmation sample (SO40) and one subsurface soil confirmation sample
(SO12) were collected and analyzed offsite (Table 4-1).

VOCs. Acetone was detected in surface soil sample SO40 at 0.010 mg/kg. Toluene was
detected in subsurface soil sample SO12 at 0.0032 mg/kg.

SVOCs. The only SVOC detected in the surface soil sample (S040) was 2,4-DNT at 0.054
mg/kg. The only SVOCs detected in confirmation subsurface soil sample SO12 were 2,4-DNT
(4.4 mg/kg) and 2,6-DNT (0.620 mg/kg).

Nitroaromatics. TNT (39 mg/kg), 2,4-DNT (2.6 mg/kg), 2A4,6-DNT (4 mg/kg), and 4A2,6-
DNT (11 mg/kg) were detected in sample SO12. Only 2,4-DNT (0.26 mg/kg) was detected in
sample SO40.

PCBs. PCBs were not detected in either the surface or subsurface confirmation samples.

Metals. One metal was detected above established background concentrations for surface soil
sample SO40. Selenium was detected at 2.4 mg/kg, marginally exceeding the background
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concentration of 2.39 mg/kg. Metals did not exceed background for subsurface soil sample

SO12.

4.5.3 Building 473 Fortifier House

Eight surface soil samples and five subsurface soil samples were collected for field screening
analysis (Table 4-20, Figure 4-19). Three confirmation samples and sample duplicates were
submitted for both field screening and fixed-base analysis.

4.5.3.1 Field Screening Results

The only nitroaromatic compounds detected were TNT and 2A4,6-DNT in three samples (SS020,
$S021, and $S320). Maximum concentrations of TNT and 2A4,6-DNT were 0.83 mg/kg and
0.13 mg/kg, respectively.

One subsurface soil (3 to 4 feet bgs) sample was collected from SS388. The only nitroaromatic
detected was TNT at a concentration of 5.2 mg/kg. Two additional direct-push borings (SS396
and SS397) were drilled in close proximity to delineate the subsurface contamination.
Subsurface screening samples for SS396 (3 to 4 feet, 8 to 10 feet) and SS397 (3 to 4 feet and 5 to
6 feet) indicated low levels (less than 0.30 mg/kg) of TNT and 2A4,6-DNT in these samples. A
third boring location to the northeast of SS388 could not be completed due to access limitations

(steep topography).

Three confirmation sample duplicates surface soil samples (SO07, SO37, SO38) were analyzed
by IMS. TNT and 2A4,6-DNT were detected in both samples SO07 and SO37.

4.5.3.2 Fixed-Base Results
Three surface soil samples (S007, SO37, and SO38) were submitted for fixed base analysis
(Table 4-1).

VOCs. VOCs were not detected in any of the conﬁrmaﬁoﬁ samples.
SVOCs. Thirteen SVOCs were detected in the two surface soil samples SO37 and SO38.
Maximum concentrations of individual SVOCs (excluding 2,4-DNT and 2,6-DNT) were

approximately 0.1 mg/kg in both samples. In subsurface sample SO07, the only SVOCs detected
were 2,4-DNT and 2,6-DNT at less than 0.5 mg/kg.
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Nitroaromatics. TNT (4.3 mg/kg), 2,4-DNT (2.3 mg/kg), 2,6-DNT (0.83 mg/kg), 2A4,6-DNT
(1.7 mg/kg) and 4A2,6-DNT (2.5 mg/kg) were detected in surface soil sample SO37. Lower
concentrations (less than 1 mg/kg) of TNT, 2,4-DNT, and 4A2,6-DNT were detected in surface
sample SO38. In subsurface soil sample SO07, total nitroaromatic compounds exceeded 17
mg/kg, with TNT, 2A4,6-DNT and 4A4,6-DNT all detected at concentrations between 5 mg/kg
and 6 mg/kg. 2,4-DNT was also detected at 1.9 mg/kg.

PCBs. Aroclor-1260 was detected in all three confirmation samples ranging in concentration
from 0.450 mg/kg to 4.6 mg/kg.

Metals. Lead (53.5 mg/kg) exceeded established PBOW background concentrations in
subsurface sample SO07. In addition, lead (58.4 mg/kg) also exceeded background in surface
sample SO37.

4.5.4 Building 476 Wash House

Seventeen surface soil samples were collected for field screening adjacent to Building 476 (Table
4-21, Figure 4-20). In addition, three surface soil confirmation samples and sample duplicates
were submitted for both field screening and fixed-base analysis. Subsurface soil samples could
not be collected at this location due to the potential presence of underground utilities associated
with the HTF.

4.5.4.1 Field Screening Results

Fourteen of 17 surface soil samples collected contained TNT; however only three samples
(SS037, SS235, SS311) exceeded 1 mg/kg. The maximum concentration of TNT detected was
720 mg/kg in sample SS311. 2A4,6-DNT was detected in ten samples with the maximum
concentration (2 mg/kg) detected in SS037. All other detections were below 1 mg/kg.

Confirmation sample duplicates (S020, SO21, and SO22) all had both TNT and 2A4,6-DNT
detected at concentrations below 1 mg/kg. '

4.5.4.2 Fixed-Base Results

Three surface soil samples (SO20, SO21, and SO22) were submitted for fixed base analysis
(Table 4-1).
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VOCs. VOCs were not detected in any surface soil confirmation samples.

SVOCs. Twelve SVOCs were detected in the samples collected. Six compounds, 2,4-DNT,
benzo(a)pyrene, chrysene, fluoranthene, and pyrene were detected in all three samples. The
concentrations of SVOCs detected, excluding nitroaromatic compounds, were less than 0.11

mg/kg.

Nitroaromatics. TNT was detected in all surface soil samples ranging in concentration from
0.31 mg/kg to 2.5 mg/kg. One or both of the breakdown products 2A4,6-DNT and 4A4,6-DNT
were detected in all surface soils. Maximum concentrations of 2A4,6-DNT and 4A4,6-DNT
were 2.6 mg/kg and 2.0 mg/kg, respectively.

Nitroaromatic compounds were not detected in subsurface sample SO01. In subsurface sample
SO05, nitroaromatic compounds detected included TNT (44 mg/kg), 2A4,6-DNT (12 mg/kg) and
4A2,6-DNT (15 mg/kg).

PCBs. Aroclor-1260 was detected in all surface soil samples with concentrations ranging from
0.100 mg/kg to 0.270 mg/kg.

Metals. Metals were not detected above established PBOW background concentrations in
surface soil samples.

4.5.5 Building 479, Acid and Fume Recovery
Eleven surface soil samples were collected from areas adjacent to Building 459 (Table 4-22,

Figure 4-21).

4.5.5.1 Field Screening Results
Only trace levels of TNT (less than 0.2 mg/kg) were detected in three samples (SS025, SS027
and SS035).

4.5.5.2 Fixed-Base Results
No confirmation samples were collected for this site.
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4.6 Surface Water and Sediment

Two surface water (unfiltered) and five sediment samples were collected from Ransom Brook in
October 1998 (Table 4-23 and 4-24; Figure 4-22). The majority of Ransom Brook near TNTB
had no water due to lack of precipitation. Each of the surface water samples were therefore
collected from stagnant pools. Samples were analyzed for VOCs, SVOCs, nitroaromatic
compounds, metals, and PCBs. Each of the sediment samples was collected from 0 to 0.5 feet
below top of the sediment and was analyzed for VOCs, SVOCs, nitroaromatic compounds,
metals, and PCBs.

4.6.1 Surface Water Results

VOCs. Three VOCs were detected in the two surface water samples (Table 4-24). Carbon
disulfide (1.2 pg/L) and 2-butanone (1.2 pg/L) were detected in sample SWO01. The only VOC
detected in sample SW02 was 1,1-dichloroethane at 0.51 pg/L.

SVOCs. SVOCs were not detected in either surface water sample.
Nitroaromatics. Nitroaromatic compounds were not detected in either surface water sample.
PCBs. PCBs were not detected in either surface water sample.

Metals. Fourteen metals were detected in the two unfiltered samples. Aluminum, arsenic,
calcium, chromium, iron, lead, magnesium, manganese, sodium, and zinc were detected in both
samples. Copper, nickel, and potassium were detected in sample SW01 but not SWO2.
Selenium was only detected in SWO2.

4.6.2 Sediment Results

VOCs. Three VOCs, 2-butanone, acetone, and carbon disulfide were detected in four of the five
sediment samples (Table 4-24). Acetone, ranging in concentration from 0.048 mg/kg to 0.27
mg/kg and 2-butanone, ranging in concentration from 0.0072 mg/kg to 0.062 mg/kg were
detected in four samples. Carbon disulfide was only detected in sample SD02 at a concentration
of 0.0025 mg/kg.
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SVOCs. Six SVOCs were detected in two sediment samples. In sample SD02, 2-
methylnaphthalene (0.38 mg/kg), naphthalene (0.078 mg/kg) and phenanthrene (0.17 mg/kg)
were detected. Benzo(a)pyrene (0.047 mg/kg), fluoranthene (0.082 mg/kg) and pyrene (0.059
mg/kg) were detected in sample SDO5.

Nitroaromatics. Nitroaromatic compounds were not detected in any sediment samples.
PCBs. PCBs were not detected in any sediment samples.
Metals. Sixteen metals were detected in at least one sediment sample. Eleven of these metals,

aluminum, arsenic, barium, calcium, chromium, copper, iron, lead, manganese, nickel, and zinc

were detected in all samples collected.
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5.0 Conclusions and Recommendations

This chapter presents conclusions and recommendations for the TNTB RI at the former PBOW
based on the analytical results presented in Chapter 4.0. The objectives of the RI were to
determine the nature and extent of contamination in TNTB surface soil, subsurface soil, surface
water, and sediment to support risk assessments and a potential future remedial action.

5.1 Conclusions of the Remedial Investigation

5.1.1 DNT Process Buildings

Of the 22 surface and subsurface soil samples collected at Building 412 (DNT Sweating and
Graining Building), only four had nitroaromatics exceeding 1 mg/kg. Based on these results,
contamination exceeding RBCs is limited to the immediate areas surrounding historical borings
(TNTB-S24, TNTB-S25, and TNTB-S26). Contamination is limited in depth to approximately 3
to 5 feet bgs based on historical data (TNTB-S24) and direct-push data from this investigation.
These data show that, although high levels of nitroaromatics (2,4-DNT) were observed in the
surface soils, contamination decreases rapidly with depth. The detection of 2,4-DNT at this site
is consistent with the historical use of this building, although 2,6-DNT would also be expected to
be present.

Field screening results for Building 415 (DNT Nitrating Building) indicate only very low levels
of nitroaromatics in the surface soils. In addition, field screening samples collected from the
loading dock and drainage ditch north of the site also indicate limited impact at this site from
historical TNT-production processes.

5.1.2 Wastewater Disposal Settling Tanks and Associated Pipelines

Two limited areas of contamination exist to the north and south of the Wastewater Settling
Tanks. Nitroaromatics detected in this RI and historical samples indicate that concentrations are
generally below 10 mg/kg. Numerous SVOCs (primarily PAHs), PCBs, and lead were also
detected in the samples collected. The PAHs and lead likely are the result of road runoff and/or
atmospheric deposition. In addition, PAHs may be the result of burning of the TNT process
building. Lead only marginally exceeded the established background concentration for PBOW
soils and may not be related to anthropogenic sources. PCBs, because of their low mobility, may
be site-related; however, it has not been established that PCBs were used at PBOW during TNT-
production operations.
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Based on lithologic sampling from three direct-push borings, the overburden thickness (and
therefore vertical extent of soil contamination) in this area is limited to less than 1.5 feet in areas
outside the settling tanks. Subsurface soil samples collected from within the former settling
tanks indicate the tanks were decontaminated prior to backfilling.

Surface and subsurface samples collected from along the underground wastewater pipelines
indicate nitroaromatics are limited in extent. Only one boring (Boring SS370 at a depth of 4.0 to
4.5 fi bgs) drilled along the wastewater pipeline showed elevated concentrations of
nitroaromatics. This boring was completed along the wastewater pipeline within 20 feet of the
Wash House Catch Basin (Building 466). Because of the close proximity to the Wash House and
evidence from other borings adjacent to the Wash House, this contamination cannot definitely be
attributed to the pipeline.

5.1.3 Process Line 5 Buildings

Building 451 Mono House. Nitroaromatics were detected at low concentrations (less than 1
mg/kg) in a limited number of samples at this site. Based on the field screening and fixed-base
data, no discernable pattern of contamination was evident at this building.

Building 452 Bi-Tri House. Field screening results confirmed historical findings (D&M,
1994) that one limited area of surface and subsurface soil contamination exists near boring
TNTB-S18. Historical soil data from TNTB-S18 collected from 0.5 to 1.5 ft bgs showed TNT at
concentrations up to 20,000 mg/kg. IMS data collected from SS154 (0 to 1 ft bgs) only detected
TNT at 0.20 mg/kg. It is, therefore, concluded that high concentrations (i.e., >1,000 mg/kg) in
soil begin at approximately 1 ft bgs, but decline rapidly with depth. This interpretation is
supported by IMS subsurface soil data showing TNT concentrations declining sharply in the 4 to
6 feet sample (6,100 mg/kg) and 8 to 10 feet sample (76 mg/kg). Shale bedrock was encountered
at 10 ft bgs.

Building 453 Fortifier House. As with Building 452, field screening results indicate only limited
contamination at the Fortifier House. Vertical delineation near existing D&M boring TNTBS-17
indicates nitroaromatics are limited to a depth of 7 feet bgs. The most significant detections were
TNT (2,200 mg/kg), Aroclor-1260 (2.8 mg/kg) and lead (61.4 mg/kg) in the 4.0 to 5.0 ft bgs
sample. TNT is considered a site-related contaminant introduced by the explosives
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manufacturing process. Lead may be site-related but more likely is the result of road runoff.
PCBs, because of their low mobility, may be site-related; however, it has not been established

that PCBs were used at PBOW during TNT-production activities.

Building 456 Wash House. Surface and subsurface analytical data indicate that four areas of
contamination exist. Two of these areas were previously identified by D&M at borings TNTB-
S10 and TNTB-S11. Data from this investigation, however, found a much higher concentration
(up to 2,800 mg/kg TNT) of nitroaromatics in surface soil at these two locations. The vertical
extent of contamination was delineated at TNTB-S10 and TNTB-S11, with contamination
limited to the overburden thickness in the area (3.5 to 4 feet bgs). Two other limited areas near
the aboveground nitrogen pipeline (and former catch basin) were also identified but with much
lower concentrations of TNT. Borings could not be completed at other detections at this site due
to the presence of underground utilities associated with the nitrogen pipeline; however, based on
data from the other direct-push borings at this site, the overburden soils thickness is interpreted
to be less than 4 feet.

Northeast Nail House. Based on field screening and confirmation sample results, there
appears to be minimal impact from the Northeast Nail House and associated conveyor belt due to
nitroaromatics. Numerous VOCs, SVOCs, PCBs, and metals were detected in the confirmation
sample. The VOCs (ethlybenzene, toluene, xylenes), SVOCs (primarily PAHs) and metals
(primarily lead) detected indicate the source of these compounds is likely road runoff and/or
atmospheric deposition of contaminants from motor vehicles. Burning of the Nail House as part
of the demolition process may also have resulted in PAHs. Therefore, the presence of these
compounds is not considered to be site related. PCBs, because of their low mobility, may be site
related; however, it has not been established that PCBs were used at PBOW during TNT-
production activities.

Building 459 Acid & Fume Recovery Building. Only one sample (SS199) showed
elevated levels of nitroaromatics. In sample SS199, located approximately 180 ft south-
southwest of Building 459 at the railroad loading dock, TNT (0.31 mg/kg) and 2,4-DNT (7.0
mg/kg) were both detected. Based on these limited field screening detections, no discernable
pattern of contamination is evident.
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5.1.4 Process Line 6 Buildings

Building 461 Mono House. Nitroaromatics were detected in surface soil samples from this
site. TNT was detected in numerous samples with a maximum concentration of 1.2 mg/kg.
Three surface soil samples contained 2,4-DNT at concentrations ranging from 0.3 to 6.2 mg/kg.
Only TNT was detected in deeper samples at low (2.4 mg/kg) concentration. Based on field
screening results, no discernable pattern of contamination is evident at this site, although low
levels of nitroaromatics are present.

Building 462 Bi-Tri House. Nitroaromatics were detected at concentrations below 1 mg/kg in
all surface and subsurface soil samples collected at this site. Therefore, environmental impacts to
the site by former process activities is interpreted to be limited. In addition, confirmation data
also indicate minimal impacts by SVOCs. Six SVOCs (all PAHs) were detected in surface soils
at low concentrations. The detection of low levels of PAHs is consistent with atmospheric
deposition and/or road runoff and may not be site related. However, burning of building during
site demolition may also have generated PAHs.

Building 463 Fortifier House. Surface soil samples at this location showed only low levels
of nitroaromatics in field screening data. One direct-push boring (SS389) showed TNT, 2,4-
DNT, and 2A4,6-DNT at concentrations exceeding 40 mg/kg at 10 feet bgs. Two additional
borings completed at the site indicate subsurface contamination is limited to less that 20 feet
from the building; however, the contamination may not be adequately defined. Subsurface
confirmation samples collected at SS389 indicate that elevated levels of nitroaromatics are
present in the subsurface at much higher concentrations (708 mg/kg total nitroaromatics) than
were in the field screening data (55 mg/kg total nitroaromatics).

Building 466 Wash House. Limited surface soil contamination was detected at Building
466. Field screening data indicates nitroaromatics are present at low (less than 1 mg/kg)
concentrations. Fixed-base confirmation samples indicate higher levels of nitroaromatics present
in the surface soils, with TNT detected at up to 7.6 mg/kg. Subsurface soil contamination was
confirmed at historic boring TNTB-S6, with concentrations exceeding 100 mg/kg in both field
screening and fixed-base analytical results. Additional subsurface contamination was detected at
the subsurface waste line leading from the catch basin to the wastewater settling tanks.

Acetone detected in confirmation samples is probably attributable to lab contaminants. Limited
SVOCs were detected. As with other confirmation samples, these SVOCs are indicative of
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atmospheric deposition or runoff and may not be site related. However, burning of buildings
during site demolition may also have generated PAHs. The metals lead and beryllium are likely
site related. PCBs, because of their low mobility, may be site related; however, it has not been

established that PCBs were used at PBOW during TNT-production operations.

Northwest Nail House. Only one area (samples SS207 and SS208) along the former
conveyor belt had elevated concentrations of nitroaromatics. TNT and 2A4,6-DNT were both
detected at maximum concentrations of 23 mg/kg and 1.6 mg/kg in samples SS207 and SS208,
respectively. Based on subsurface soil sampling, this contamination is limited to the upper 3 ft
of soil. SVOCs (PAHs) and PCBs were detected in surface soil confirmation samples at low
(less than 0.1 mg/kg) concentrations. As with other sampling results, the PAHs may be the result
of atmospheric deposition; however, the PAHs may have resulted from burning of buildings
during site demolition. PCBs, because of their low mobility, may be site related; however, it has
not been established that PCBs were used at PBOW during TNT-production operations.

Building 469 Acid & Fume Recovery Building. Nitroaromatics were only detected at low
concentrations (less than 0.5 mg/kg) at this site. Based on the limited detections in field
screening data, no pattern of significant contamination is evident.

5.1.5 Process Line 7 Buildings

Building 471 Mono House. The only nitroaromatic compound detected at this site was TNT
in one sample. Based on field screening results, no discernable patter of contamination is

evident.

Building 472 Bi-Tri House. Nitroaromatic compounds (TNT and 2A4,6-DNT) were detected
at concentrations below 1 mg/kg in four surface samples collected at this site. Based on this
data, no discernable pattern of surface soil contamination is evident. TNT and 2A4,6-DNT were
detected in three of five borings completed with maximum concentrations detected at 27 mg/kg
3.07 mg/kg, respectively. Data from subsurface soil samples indicate the soil contamination is
limited to a depth of between 5 and 8 ft bgs.

Building 473 Fortifier House. Surface soil samples at this location showed only low levels
of nitroaromatics in field screening data. One direct-push boring (SS388) showed TNT at 5.2
mg/kg at 3 to 4 feet bgs. Two additional borings completed at the site indicate subsurface
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contamination is limited to less than 20 feet from the building. Fixed-base analyses indicate
limited surface soil contamination by SVOCs, PCBs, and metals. SVOCs detected were
primarily PAHs and are indicative of atmospheric deposition either from combustion of fuels or
from burning of TNT-process buildings. PAHs and lead are probably the result of combustion of
fuels and/or burning of buildings during site demolition. In addition, lead only slightly exceeded
established background concentration. PCBs were detected at up to 4.6 mg/kg at this site. Given
the low mobility of PCBs, these detections may be site related; however, it has not been
established that PCBs were used at PBOW during TNT-production operations.

Building 476 Wash House. Limited surface soil contamination was detected at Building
476. Field screening data indicates nitroaromatics are present at elevated (up to 720 mg/kg)
concentrations. Depth of contamination could not be delineated due to undergound utilities;
however, overburden thickness in this area is interpreted to be less than 3 feet based on geologic
cross sections. As with other sites, fixed-base analytical data indicate that numerous PAHs are
present. Again, these compounds may be the result of road runoff atmospheric deposition or
burning of buildings during site demolition. PCBs were detected at low (less than 0.3 mg/kg)
concentrations. These PCB detections may be site related; however, as previously stated, it has
not been determined if PCBs were used during TNT-production operations.

Building 479 Acid & Fume Recovery Building. Nitroaromatics were only detected at low
concentrations (less than 0.20 mg/kg) at this site. Based on the limited detections, in the field
screening data, no discernable pattern of significant contamination is evident..

5.1.6 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 g/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 soils and surface water and that these compounds are not
attributable to former site activities, it is unlikely that TNTB 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.
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Sediment. Analytical results for sediment indicate that VOCs, SVOCs, and metals are present
in sediment. As with surface water, VOCs were detected at low 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 from incomplete combustion of fossil fuels. It is most likely that the source of
PAHs in both TNTB soils and Ransom Brook sediments is atmospheric deposition and/or road
runoff and not sediment transport from a source at TNTB. 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.

5.2 Recommendations

¢ Based on the analytical results from this investigation, no additional soils sampling
is required to delineate surface soil contamination. Further evaluation of required
sampling is dependent on results of the soil risk assessment for these areas.

e Additional subsurface sampling may be required to delineate contamination
detected in this investigation. As with surface soil sampling, further evaluation of
required sampling is dependent on results of the soil risk assessment for these areas.

o Future application of IMS for the analysis of nitroaromatics should continue to be
assessed pending further development of the technology (i.e., promulgated methods
with defined QC-requirements). In its present form, IMS does not offer
improvements over existing screening technologies (i.e., colorimetric).
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Table 1-1

Detected Surface Water and Sediment Analytical Summary

(Page 1 of 2)

Compared to RBC's (1994)"
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample ID Date | Media | Unit PARAMETER RBC RESULT vQ
Aluminum 37000 891
Lead 15 4
Magnesium - Unfiltered NA 25500
Magnesium - Filtered NA 26400
|__Manganese - Unfiltered 730 1930
Manganese - Filtered 730 1860
MKO2SWO7 | 7/5/83 | SW | pgiL ng N oG 57 =
Arsenic 0.45 21
Barium - Unfiltered 2600 74.2 B
Barium - Filtered 2600 38.7 B
Copper 1500 10.5 B
Zinc 1100 345
Aluminum 78000 9220 *
Lead 400 27.5
Magnesium NA 2340 *
Manganese 1600 165 *
Nickel 1600 110
Arsenic 4.3 29.3 N*
Barium 5500 56.5 B
Cadmium 39 0.5 BN
Chromium 390 13.6
MK02SD07 | 7/5/93 SD | mgkg Cobalt 2700 545
Copper 3100 _ 46
Vanadium 550 25.1 *
Zinc 23000 188 *
Acetone 7800 0.053
Methylene chloride 850 0.001 J
1,1-Dichloroethane 7800 0.002 J
2-Butanone 47000 0.01 J
2,4,6-Trinitrotoluene 39 25
Aluminum 78000 2000
Magnesium - Unfiltered NA 26000
Magnesium - Filtered NA 26700
Manganese - Unfiltered 730 1960
Manganese - Filtered 730 2020
MKo2Swos | 7/5/03 | Sw | ugL ang oo = S
Arsenic 0.45 8 B
Barium - Unfiltered 2600 99.4 B
Barium - Filtered 2600 68.2 B
Zinc 11000 21.2
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Table 1-1

Detected Surface Water and Sediment Analytical Summary
Compared to RBC's (1994)*

TNT Area B - Rl Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)
Sample ID Date | Media | Unit PARA&EI‘ER RBC RESULT vQ
Aluminum 78000 8650
Lead 200 24.7
Magnesium NA 4330
Manganese 1600 3450
Nickel 1600 136
Arsenic 4.3 12.6
~ Barium 5500 285
Beryllium 160 0.84
Cadmium 39 0.96 B
Chromium 390 18.1
Cobalt 4700 47.1
Copper 3100 23.6
Vanadium 550 31.8 B
MKO02SDO08 | 7/9/93 SD | mgkg Zinc 23000 174
Mercury 23 0.03
Toluene 16000 0.001 J
Acetone 7800 0.021
bis(2-Ethylhexyl)phthalate 460 0.061 J
Pyrene 2300 0.08 J
Benzo(b)fluoranthene 8.7 0.066 J
Fluoranthene 3100 0.1 J
Benzo(k)fluoranthene 87 0.028 J
Chrysene 880 0.049 J
Benzo(a)pyrene 0.87 .0.046 J
Benzo(a)anthracene 8.7 0.06 J
Phenanthrene 310 0.026 J

* Morrison Knudsen, (1994a).
VQ - Validation qualifier.
SW - Surface water.

NA - RBC not developed for parameter.

SD - Sediment

Only the detected analytical results are shown.
The nutritionally essential elements calcium, iron, potassium, and sodium are not included.

J - Indicates an estimated value.

B - Compound found also in the associated blank.
N - Spiked analyte recovery is outside stated control limits.

"Relative percent difference between two duplicates is outside stated control limits.

KNWi466\ables\1-1\1-1\6/21/99\2:03 PM




Table 1-2

Detected Soil Analytical Results
Compared to RBC's (1993 and 1994)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 6) '

TNTB Location

or Associated ,
Bid Sample ID Date Unit PARAMETER RBC | RESULT |VQ
1 e S———a— =—
Subsurface Soil samples collected by Morrison Knudsen, {MK, 1994a).
General (From MK02SB08 7/1/93 | mg/kg Magnesnum NA 1430
monitoring well MK02SB08 7/1/93 | mg/kg Benzo(b)fluoranthene 0.87 0.032 |J
MK-MW16) MK02SB08 7/1/93 | mg/kg Fluoranthene 310 0.023 |J
MK02SB08 7/1/93 | mg/kg Phenanthrene 31 0.039 |J
MK02SB08 7/1/93 m Naphthalene 310 0.013 |J
MK02SB08 - 7/1/93  Im 2-Methyinaphthalene 310 0.032 |J
Surface Soil samples collected by Morrison Knudsen, (MK, 1994a).
MK02SB09 7/5/93 |m Total xylenes 16000} 0.004 |J
:i';ifr:,fgml MK02SB09 7/5/93__ | ma/kg Naphthalene 310 | 0.072_|J
MK-MW17) MK02SB09 7/5/93 | mg/kg 2,4,6-Trinitrotoluene 3.9 12
MK02SB09 7/5/93 gkag 2,6-Dinitrotoluene 7.8 0.06
Near trough MK02SS13 7/9/93 |m Magnesium NA 2020
(Wash House - MK028813 7/9/93 | mg/kg Toluene 1600 | 0.033
MK02SS13 | 7/9/93 | mg/kg _Chloroform 78 0 J
MK02SS13 7/9/93 m Bis(2-Ethylhexyi)phthalate 46 0.044 |J
Mo D&M, 1997a)
TNTB-S1-0.0/1.5 | 10/14/94 [mg/kg Antimony 3.1 8.6
Disposal Settling] TNTB-$1-0.0/1.5 10/14/94 |m Chromium 39 15
Tanks - Bldg 417 TNTB-S1-0.0/1.5 10/14/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 6.9
TNTB-S1-0.0/1.5 10/14/94 | mg/kg 2,4-Dinitrotoluene 16 0.5
TNTB-81-0.0/1.5 10/14/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 0.3
TNTB-S1-0.0/1.5 10/14/94 Im 2-Amino-4,6-dinitrotoluene 0.5
TNTB-$1-0.0/1.5 10/14/94 | mg/kg 3,4-Dinitrotoluene 0.3
TNTB-81-1.5/3.0 10/14/94 | mg/kg Arsenic . 043 20
TNTB-S1-1.5/3.0 10/14/94 | mg/kg] _ 2,4,6-Trinitrotoluene 3.9 2.3
TNTB-S1-1.5/3.0 10/14/94 | mg/kg 2,4-Dinitrotoluene 16 0.4
TNTB-S1-1.5/3.0 10/14/94 Im 4-Amino-2,6-dinitrotoluene | 0.47 0.4
TNTB-81-1.5/3.0 10/14/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 0.8
TNTB-S52-0.0/1.0 10/19/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.6
TNTB-S2-0.0/1.0 10/19/94 Im 2,4-Dinitrotoluene 16 0.8
TNTB-S2-0.0/1.0 10/19/94 |m 4-Amino-2,6-dinitrotoluene | 0.47 0.3
TNTB-S2-0.0/1.0 10/19/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 1
TNTB-82-0.0/1.0 10/19/94 3,4-Dinitrotoluene 0.5
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Table 1-2

Detected Soil Analytical Results
Compared to RBC's (1993 and 1994)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)
TNTB Location
or Associated
Bid Sample ID Date Unit PARAMETER RBC | RESULT |VQ
astewater TNTB-82-1.0/2.5 10/19/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.2
Disposal Settling] TNTB-$2-1.0/2.5 10/19/94 | mg/kg 2,4-Dinitrotoluene 16 04
Tanks - Bldg. TNTB-S2-1.0/2.5 10/19/94 |m 2-Amino-4,6-dinitrotoluene | 0.47 0.6
417 (continued) | TNTB-S2-1.0/2.5 10/19/94 | mg/kg 3,4-Dinitrotoluene 0.4
TNTB-S3-0.0/1.0 10/19/94 | mg/kg Lead 400 55
TNTB-S$3-0.0/1.0 10/19/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.4
TNTB-S3-0.0/1.0 -10/19/94 | mg/kg 2,4-Dinitrotoluene 16 0.3
TNTB-S3-0.0/1.0 10/19/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 1
TNTB-S3-0.0/1.0 10/19/94 |m 2-Amino-4,6-dinitrotoluene 2.4
TNTB-S3-0.0/1.0 10/19/94 m=%_g 3,4-Dinitrotoluene 0.3
TNTB-S3-1.0/2.0 10/19/94 | mg/kg Antimony 3.1 11
TNTB-83-1.0/2.0 10/19/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 2.7
TNTB-S3-1.0/2.0 10/19/94 | mg/kg 2,4-Dinitrotoluene 16 0.6
TNTB-83-1.0/2.0 10/19/84 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 0.7
TNTB-S3-1.0/2.0 10/19/94 |mg/kg| 2-Amino-4,6-dinitrotoluene 24
TNTB-83-1.0/2.0 10/19/94 | mg/kg 2,6-Dinitrotoluene 7.8 0.3
TNTB-S3-1.0/2.0 10/19/94 | ma/ka 3,4-Dinitrotoluene 0.3
TNTB-S4-0.0/1.0 | 10/19/94 |mg/kg Antimony 3.1 11
TNTB-S4-0.0/1.0 10/19/94 |Im 2,4,6-Trinitrotoluene 3.9 5
TNTB-S4-0.0/1.0 10/19/94 | mg/kg 2,4-Dinitrotoluene 16 3.2
TNTB-S4-0.0/1.0 10/19/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 0.5
TNTB-S4-0.0/1.0 10/19/94 |mg/kg| 2-Amino-4,6-dinitrotoluene 24
TNTB-54-0.0/1.0 10/19/94 | mg/kg 2,6-Dinitrotoluene 7.8 0.3
TNTB-84-0.0/1.0 10/19/94 | mg/kg 3,4-Dinitrotoluene 0.5
TNTB-S4-0.0/1.0 10/19/94 | mo/kg 1,3,5-Trinitrobenzene 230 0.3
TNTB-84-0.0/1.0 10/19/94 % 1,3-Dinitrobenzene 230 0.3
TNTB-S54-1.0/1.5 10/19/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 8.8
TNTB-84-1.011.5 10/19/94 | mg/kg 2,4-Dinitrotoluene 16 4.5
TNTB-S4-1.0/1.5 10/19/94 |m 4-Amino-2,6-dinitrotoluene | 0.47 1.2
TNTB-S4-1.0/1.5 10/19/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 4.1
TNTB-S4-1.0/1.5 10/19/94 | mg/kg 2,6-Dinitrotoluene 7.8 0.5
TNTB-84-1.0/1.5 10/19/94 | ma/kg 3,4-Dinitrotoluene 1.6
TNTB-84-1.0/1.5 10/19/94 | ma/kg 1,3,5-Trinitrobenzene 230 0.5
TNTB-S4-1.0/1.5 10/19/94 | ma/kg 1,3-Dinitrobenzene 230 0.4
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Table 1-2

Detected Soil Analytical Results
Compared to RBC's (1993 and 1994)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 6)
TNTB Location
or Associated
Bid Sample ID Date Unit PARAMETER RBC | RESULT {VQ
I ash House - TNTB-85-1.0/2.0 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.5
Line 6 - Bldg 466  TNTB-S$5-1.0/2.0 10/15/94 | m 4-Amino-2,6-dinitrotoluene | 0.47 0.6
TNTB-S5-1.0/2.0 10/15/94 |Im 2-Amino-4,6-dinitrotoluene 1.5
TNTB-86-1.0/2.0 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.2
TNTB-S6-1.0/2.0 10/15/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 047 | 0.4
TNTB-56-1.0/2.0 10/15/94 | mg/kg| 2-Amino-4,6-dinitrotoluene | 04 | |
~ TNTB-56-2.5/3.5_ | - 10/15/94 | ma/kg Lead 400 | 76 [ |
TNTB-56-2.5/3.5 10/15/94 | mg/kg Antimony 3.1 8.1
TNTB-86-2.5/3.5 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 51
TNTB-86-2.5/3.5 10/15/94 | mg/kg 2,4-Dinitrotoluene 16 4.9
TNTB-S6-2.5/3.5 10/15/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 7.7
_TNTB-S6-2.5/3.5 10/15/94 | mg/kg | 2-Amino-4,6-dinitrotoluene 37
TNTB-S6-2.5/3.5 10/15/94 Im Nitrobenzene 3.9 18
TNTB-86-2.5/3.5 10/15/94 Im 1,3,5-Trinitrobenzene 230 0.9
TNTB-86-2.5/3.5 10/15/94 | ma/kg 1,3-Dinitrobenzene 230 1
TNTB-S7-1.0/2.0 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 1.9
TNTB-S7-1.0/2.0 10/15/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 0.4
TNTB-87-1.0/2.0 10/15/94 | mg/kg 2-Amino-4,6-dinitrotoluene , 0.5
TNTB-§7-2.5/3.5 10/15/94 | mg/kg Lead 400 725
TNTB-87-2.5/3.5 10/15/94 |m 2,4,6-Trinitrotoluene 3.9 910
TNTB-87-2.5/3.5 10/15/94 |mg/kg| 4-Amino-2-nitrotoluene 0.47 0.5
TNTB-S7-2.5/3.5 10/15/84 | mg/kg 2,4-Dinitrotoluene 16 18
TNTB-S7-2.5/3.5 10/15/94 | mg/kg| 2-Amino-4,6-dinitrotoluene . 30
TNTB-87-2.5/3.5 10/15/94 | mg/kg 2,6-Dinitrotoluene 7.8 14
TNTB-87-2.5/3.5 10/15/94 | mg/kg Nitrobenzene 3.9 13
TNTB-S7-2.5/3.5 10/15/94 | mg/kg 3-Nitrotoluene 160 1.6
TNTB-S7-2.5/3.5 10/15/94 |m 1,3,5-Trinitrobenzene 230 25
TNTB-S7-2.5/3.5 10/15/94 |mg/kg| 2-Amino-4-nitrotoluene 1.1
TNTB-87-2.5/3.5 10/15/94 | mg/kg 1,3-Dinitrobenzene 230 25
TNTB-58-2.5/3.0 10/15/94 | mg/kg Antimony 3.1 8.4
TNTB-S8-2.5/3.0 10/15/94 | mg/kg Cadmium 3.9 1.4
TNTB-89-1.5/2.7 10/15/94 | mg/kg Antimony 3.1 8.1
TNTB-S9-1.5/2.7 10/15/94 | mg/k Beryllium 16 1.4
TNTB-89-1.5/2.7 10/15/94 | m Cadmium 3.9 1.4
TNTB-S10-1.5/2.5 10/15/94 |m Antimony 3.1 10.5
TNTB-S10-1.5/2.5 10/15/94 | mg/kg Beryllium 16 1.3
TNTB-S10-1.5/2.5 10/15/94 | mg/kg Cadmium 3.9 1.3
TNTB-810-1.5/2.5 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 0.9
TNTB-S10-1.5/2.5 10/15/94 |mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 0.8
TNTB-S10-1.5/2.5 10/15/94 |m 2-Amino-4,6-dinitrotoluene 1.6
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Table 1-2

Detected Soil Analytical Results
Compared to RBC's (1993 and 1994)
TNT Area B - RI Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 6)
TNTB Location
or Associated
Bidg Sample ID Date Unit PARAMETER RBC | RESULT |VQ
I ash House - |TNTB-S11-2.5/3.5 10/15/94 | m Antimony 3.1 11
Line 6 - Bldg 466/ TNTB-S11-2.5/3.5 10/15/94 |m Cadmium 3.9 1.3
TNTB-S11-2.5/3.5 10/15/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 2.2
[TNTB-S11-2.5/3.5 10/15/94 |m 4-Amino-2,6-dinitrotoluene | 0.47 1.3
TNTB-S11-2.5/3.5 10/15/94 | mg/kg| 2-Amino-4,6-dinitrotoluene v 3.8
TNTB-S$12-1.0/2.0 | 10/15/94 mg/kg Antimony 3.1 10.6
TNTB-S13-1.0/2.0 -10/15/94 m%g Antimony 3.1 9.2
TNTB-S13-1.0/2.0 10/15/94 | mg/kg Beryllium 16 1.3
Fortifier House - | TNTB-S15-0.0/2.0 10/15/94 m@ Lead 400 145
Bidg 452 TNTB-$17-0.0/1.5 10/15/94 Tm 2,4,6-Trinitrotoluene 3.9 390
. TNTB-$17-0.0/1.5 10/15/94 | mg/kg 2,4-Dinitrotoluene 16 0.9
INTB-S17-0.0/1.5 10/15/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 3
TNTB-S17-0.0/1.5 10/15/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 2
TNTB-8$17-0.0/1.5 10/15/94 |m 2,6-Dinitrotoluene 7.8 1.3
TNTB-S$17-0.0/1.5 10/15/94 |m 1,3,5-Trinitrobenzene 230 1.2
uBi-Tri House - TNTB-S18-0.05/1.5 10/16/94 |m Lead 400 962
Bldg 452 TNTB-S18-0.05/1.5 | 10/16/94 | mg/kg Antimony 3.1 17
TNTB-S18-0.05/1.5 10/16/84 | mg/kg 2,4,6-Trinitrotoluene 3.9 20000
TNTB-518-0.05/1.5 10/16/94 |m 2,4-Dinitrotoluene 16 150
TNTB-S18-0.05/1.5 10/16/94 |m 4-Amino-2,6-dinitrotoluene | 0.47 11
TNTB-S18-0.05/1.5 10/16/94 |m 2,6-Dinitrotoluene 7.8 170
TNTB-S18-0.05/1.5 10/16/94 | mg/kg 3,4-Dinitrotoluene 0.3
TNTB-S18-0.05/1.5 10/16/94 |m 1,3,5-Trinitrobenzene | 230 10
TNTB-S18-0.05/1.5 10/16/94 | m 1,3-Dinitrobenzene 230 0.7
—_— .
TNTB-S519-0.5/2.0 10/16/94 | mg/kg Lead 400 174
TNTB-S19-0.5/2.0 | 10/16/34 | mg/kg Cadmium 3.9 1.2
TNTB-819-0.5/2.0 10/16/94 mﬂ 2,4,6-Trinitrotoluene 3.9 4.2
TNTB-S20-0.5/1.5 10/16/94 | mg/kg Lead 400 90
TNTB-S20-0.5/1.5 10/16/94 {m 2,4,6-Trinitrotoluene 3.9 0.4
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Table 1-2

Detected Soil Analytical Results

Compared to RBC's (1993 and 1994)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Dhio

(Page 5 of 6)
TNTB Location
or Associated
Bid Sample ID Date Unit PARAMETER RBC | RESULT |VQ

IMono House - TNTB-S21-0.0/2.0 10/16/94 Imgkg|  24.6-Trinitrotoluene 3.9 0.3

Bldg 451 TNTB-S522-0.0/2.0 10/16/94 | mg/kg 2,4-Dinitrotoluene 16 0.4
TNTB-822-0.0/2.0 10/16/94 [mg/kg| 2,6-Dinitrotoiuene 7.8 0.9
TNTB-523-0.0/2.0 10/16/94 | mg/kg Lead 400 105
TNTB-823-0.0/2.0 10/16/94 Im Cadmium 3.9 3.4
TNTB-$23-0.0/2.0 10/16/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 0.3
TNTB-S23-0.0/2.0 |-10/16/94 |m 2,4-Dinitrotoluene 16 1.1
TNTB-523-0.0/2.0 10/16/94 |m 4-Amino-2,6-dinitrotoluene | 0.47 0.4
TNTB-523-0.0/2.0 10/16/94 | mg/kg 2,6-Dinitrotoluene 7.8 22

DNT Sweating TNTB-S24-0.0/1.5 10/16/94 | mg/kg Lead 400 354

House and TNTB-S24-0.0/1.5 10/16/94 | mg/kg Copper 310 166

Graining House -| TNTB-S24-0.0/1.5 10/16/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 0.8

Bldg 412 TNTB-524-0.0/1.5 10/16/94 | m 4-Amino-2-nitrotoluene 0.47 0.4
TNTB-S24-0.0/1.5 10/16/94 | mg/kg 2,4-Dinitrotoluene _16 1600
TNTB-S24-0.0/1.5 10/16/94 | m 3,4-Dinitrotoluene 12
TNTB-S24-0.0/1.5 10/16/94 | mg/kg| 2-Amino-4-nitrotoluene 0.4
TNTB-S24-0.0/1.5 10/16/94 | ma/kg | 4-Nitrotoluene 78 1.1
TNTB-524-1.5/3.0 10/16/94 | mg/kg 2,4-Dinitrotoluene 16 75
TNTB-524-1.5/3.0 10/16/94 | mg/kg 2,6-Dinitrotoluene 7.8 0.9
TNTB-524-1.5/3.0 10/16/94 | mg/kg 3,4-Dinitrotoluene 4.2
TNTB-524-1.5/3.0 10/16/94 | ma/kg | Nitrobenzene 3.9 27 | |
TNTB-S825-0.0/1.0 10/16/94 | mg/kg Lead 400 8111
TNTB-525-0.0/1.0 10/16/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 0.7
TNTB-$25-0.0/1.0 10/16/94 | mg/kg| 4-Amino-2-nitrotoluene 0.47 0.5
TNTB-525-0.0/1.0 10/16/94 |m 2,4-Dinitrotoluene 16 11000
TNTB-525-0.0/1.0 10/16/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 1.8
TNTB-825-0.0/1.0 10/16/84 |m 2,6-Dinitrotoluene 7.8 12000
TNTB-S25-0.0/1.0 10/16/94 | ma/kg 3,4-Dinitrotoluene 48
TNTB-S26-0.0/1.5 10/16/94 | mg/kg Lead 400 1236
TNTB-526-0.0/1.5 10/16/94 | mg/kg| 4-Amino-2-nitrotoluene 0.47 0.7
TNTB-S26-0.0/1.5 10/16/94 | mg/kg 2,4-Dinitrotoluene 16 7700
TNTB-526-0.0/1.5 10/16/94 | mg/kg 2,6-Dinitrotoluene 7.8 8300
TNTB-526-0.0/1.5 10/16/94 | mg/kg 3,4-Dinitrotoluene 470
TNTB-826-0.0/1.5 10/16/94 |mg/kg| 1,3,5-Trinitrobenzene 230 0.5
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Table 1-2

Detected Soil Analytical Results
Compared to RBC's (1993 and 1994)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 6 of 6)
TNTB Location
or Associated
‘ Bld Sample ID "~ Date Unit PARAMETER RBC | RESULT =\=l=§=}==
[[@A Sampies TNTB-827.2.5/3.5 | 10/16/94 | m — Antimony 3.1 9

TNTB-S27-2.5/3.5 | 10/16/94 [mg/kg Nickel 160 80
TNTB-$27-2.5/3.5 10/16/94 | mg/kg Beryllium 16 1.3
TNTB-S27-2.5/3.5 10/16/94 | mg/kg 2,4,6-Trinjtrotoluene 3.9 1.8
TNTB-827-2.5/3.5 10/16/94 | mg/kg| 4-Amino-2,6-dinitrotoluene | 0.47 1.1
TNTB-$27-2.5/3.5 10/16/94 | mg/kg 2-Amino-4,6-dinitrotoluene 3.3
TNTB-$28-0.5/1.5 | -10/16/84 |m Lead 400 1078
TNTB-S28-0.5/1.5 10/16/84 | mg/kg Copper 310 205
TNTB-528-0.5/1.5 10/16/94 | mg/kg Zinc 2300 873
TNTB-828-0.5/1.5 10/16/94 | mg/kg 2,4,6-Trinitrotoluene 3.9 29000
TNTB-S28-0.5/1.5 | 10/16/94 [mg/kg| 4-Amino-2-nitrotoluene 0.47 0.3
TNTB-528-0.5/1.5 10/16/94 | mg/kg 2,4-Dinitrotoluene 16 810
TNTB-828-0.5/1.5 10/16/94 | mg/kg| 2-Amino-4,6-dinitrotoluene 25
TNTB-528-0.5/1.5 10/16/84 | mg/kg 2,6-Dinitrotoluene 7.8 230
TNTB-S28-0.5/1.5 10/16/94 | mg/kg 3,4-Dinitrotoluene 0.6
TNTB-S28-0.5/1.5 10/16/94 | mg/kg 1,3,5-Trinitrobenzene 230 14
TNTB-528-0.5/1.5 10/16/94 | mg/kg 1,3-Dinitrobenzene 230 1

QA sample TNTB-527-2.5/3.5 is a split of TNTB-511-2.5/3.5.
QA sample TNTB-828-0.5/1.5 is a split of TNTB-S18-0.5/1.5.
QA sample TNTB-§29-0.0/2.0 is a split of TNTB-S16-0.0/2.0.
Only detected metals and explosives above background are shown.
Background concentrations for metals from the investigation of Acid Areas report, (IT, 1998).
The nutritionalily essential elements caicium, iron, potassium, and sodium are not included.
NA - Not applicable, no RBC developed for this parameter.
J - indicates an estimated value.
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Table 1-3

Historical Groundwater Analytical Results Above RBCs
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

; TNTB Well Name Unit Parameter R=Bc Resuit
{Samples collected by Morrison Knudsen in 1993, (MK, 1994)
Total Metals (all samples were unfiltered)

MK-MW16 po/L Aluminum 3700 15200
po/l Arsenic 0.045 40.0 N
pg/L Cadmium 3.9 0.60 BN
po/L Chromium 18 24.6
po/L lron 1100 53700
po/L _ Lead 15 420N
g/l Manganese 73 2770
po/L Nickel 73 209
po/L Vanadium 26 37.08B

MK-MW17. pg/L Aluminum 3700 116000
pg/L Arsenic 0.045 124
pa/L Barium 260 1480
po/L Beryllium 16 9

pg/L Cadmium 3.9 2.0 BN
po/t Chromium 18 159
pa/l Copper 150 659
pg/l Iron 1100 361000
pg/L Lead 15 340
pg/L Manganese 73 2510N
pa/l Nickel 73 542
pg/L Selenium 39 3.0 BN
_Ho/L Vanadium 26 294 8B
_Organics
MK-MW16 pg/L None
MK-MW17 pg/L bis(2-ethylhexyl) phthalate | 4.8 | 12
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Table 1-3

Historical Groundwater Analytical Results Above RBCs
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)
TNTB Well Name Unit Parameter RBC Result
Samples collected by Dames and Moore in 1994, (Di' M, 1997).
Metals
MK-MW16 pg/L Beryllium 16 2/2
Hg/L Manganese 73 14,000/ 17,000
Ho/L Nickel 73 150/ 180
__ba/l Thallium 0.51 2.3/2.6
MK-MW17 pg/L Antimony 1.5 <RBC/2
_ug/lL Arsenic 0.045 13/<RBC
po/L Cadmium 3.9 2/<RBC
po/L Manganese 73 2200/ 2300
po/L Nickel 73 320/ 320
pg/L Thallium 0.51 0.9/<RBC
Organics
MK-MW16 pg/l - None
MK-MW17 L 2,4,6-TNT | 1.8 6.5
[Samples collected by IT in November 1997 (IT, 1998)
’ Metals
MK-MW16 ug/kg Aluminum 3700 4990 J/<RBC
ug/kg Iron 1100 19800 / 2410
ug/kg Manganese 73 6970/ 6900
MK-MW17 ughkg Arsenic 0.045 12.6/<RBC
ug/kg lron 1100 44300/ 34100
ug/kg Manganese 73 1410/ 1260
ug/kg Nickel 73 156/ 140
IT-TNTB-BED-GWO001 ug/L Iron 1100 41700/ 16300
po/L Manganese 73 677 /694
IT-TNTB-BED-GW002 po/L Barium 260 326/384
po/L Manganese 73 85.4/<RBC
Organics
MK-MW16 pg/L None
MK-MW17 po/L 4-Amino -2,6-dinitrotoluene | 0.22 3.6
IT-TNTB-BED-GWO001 _po/b None
IT-TNTB-BED-GWO002 ug/l Benzene | 0.36 0.91J
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Table 1-3

Historical Groundwater Analytical Results Above RBCs
TNT Area B - Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)
Result
TNTB Well Name Unit Parameter RBC (filtered/unfiltered)
{Samples collected by IT in May 1998 (IT, 1999)
Metals
MK-MW16 po/l Iron 1100 20700 J / 5970
Ho/L Manganese 73 13600 / 8850
po/L Nickel 73 108/81.7
MK-MW17 po/L Aluminum 3700 6920 J / 7430
pa/L Arsenic 0.045 18.7/22
MY/l - lron 1100 41900/ 41600
ug/L Lead 15 16.4/17
pg/l Manganese 73 1120/1170
pg/L Nickel 73 130/131
IT-TNTB-BED-GWO001 pg/t Arsenic 0.045 12.9/<RBCs
pg/L Barium 260 1100/ 1040
po/L iron 1100 13000 / <RBCs
pg/L Manganese 73 196 /278
IT-TNTB-BED-GW002 _ug/L Barium 260 406/414
Organics
MK-MW16 po/L None
MK-MW17 pg/L 4-Amino -2,6-dinitrotoluene | 0.2 | 5.7
IT-TNTB-BED-GW001 pg/L None
IT-TNTB-BED-GW002 po/t Benzene | 0.36 | 0.91J

Only the detected analytical results are shown.
The nutritionally essential elements calcium, potassium, and sodium are not included.
J - indicates an estimated value. Compound was detected
above the method detection limit but below the quantitation limit.
B - Compound found also in the associated blank.
N - Spiked analyte recovery is outside stated control limits.
"Relative percent difference between two duplicates is outside stated controt limits.
404/414 - Unfiltered/filtered.
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Table 2-1

Summary of Soil Sample Locations (1998)
TNT Area B - Rl Report

Former Plum Brook Ordnance Works

Sandusky, Chio
(Page 1 of 9}
Sample Location Analytical Depth Agsociated
Number D _ Parameters (ft Bldg. No.
PBOW-98-SO-TNTB-S001-10500-01-02 SO01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0.5 2 417-PL-
PBOW-98-SO-TNTB-S001-10505-01-02 IMS Field Screening 0.5 2
PBOW-98-SO-TNTB-S002-10510-03.5-04 S002 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 3.5 4 417-PL
PBOW-98-SO-TNTB-S002-10515-03.5-04 IMS Field Screening 3.5 4
PBOW-98-SO-TNTB-S003-10520-03-04 S003 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 3 4 466
PBOW-98-SO-TNTB-S003-10525-03-04 IMS Field Screening 3 4
PBOW-98-SO-TNTB-S004-10530-05-06 SO04 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 5 6 466
PBOW-98-SO-TNTB-S004-10535-05-06 IMS Field Screening 5 6
PBOW-98-SO-TNTB-S005-10540-02.5-03.5 S005 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 2.5 | 3.5 456
PBOW-98-SO-TNTB-S005-10545-02.5-03.5 IMS Field Screening 25 1 35
PBOW-98-SO-TNTB-S006-10550-04-05 SO06 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 4 5 453
PBOW-98-SO-TNTB-SO06-10551-04-05 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 4 5
PBOW-98-SO-TNTB-S006-10552-04-05 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 4 5
PBOW-98-SO-TNTB-S006-10555-04-05 IMS Field Screening 4 5
PBOW-98-SO-TNTB-S007-10560-03-04 8007 VOCs, SVOCs, Nitroaromatics, PCBs, Metals [ 3 4 473
PBOW-98-SO-TNTB-S007-10565-03-04 IMS Field Screening 3 4
PBOW-98-SO-TNTB-S008-10570-06-08 §008 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 6 8 462
PBOW-98-SO-TNTB-SO08-10575-06-08 IMS Field Screening [ 8
PBOW-88-SO-TNTB-S009-10580-00-01 s009 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 456
PBOW-98-SO-TNTB-S009-10585-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-SO10-10590-04-06 SO10 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 4 6 463
PBOW-98-SO-TNTB-SO10-10595-04-06 IMS Field Screening 4 6
PBOW-98-SO-TNTB-SO11-10600-08-10 sO11 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 8 10 463
PBOW-98-SQO-TNTB-SO11-10605-08-10 IMS Field Screening 8 10
PBOW-98-SO-TNTB-S012-10610-04-05 SO12 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 4 5 472
PBOW-98-SO-TNTB-S012-10615-04-05 IMS Field Screening 4 5
PBOW-88-SO-TNTB-S013-10620-00-01 SO13 VOCs, SVOCs, Nitroaromatics, PCBs, Metais | © 1 452
PBOW-98-SO-TNTB-S013-10625-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S014-10630-00-01 SO14 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 456
PBOW-98-SO-TNTB-S014-10631-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals{ 0 1
PBOW-98-SO-TNTB-S014-10632-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1
PBOW-98-SO-TNTB-S014-10635-00-01 IMS Field Screening 0 1
PBOW-988-SO-TNTB-S015-10640-00-01 S0O15 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 417
PBOW-98-SO-TNTB-S015-10645-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S0O16-10650-00-01 SO16 VOCs, SVOCs, Nitroaromatics, PCBs, Metals-| 0 | 1 417
PBOW-98-SO-TNTB-S016-10655-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S017-10660-00-01 sO17 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 417
PBOW-98-SO-TNTB-S017-10665-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-SO18-10670-00-01 SO18 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 417
PBOW-98-SO-TNTB-S018-10675-00-01 IMS Field Screening Q 1
PBOW-28-SO-TNTB-SO19-10680-00-01 sO19 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 417
PBOW-98-SO-TNTB-SO19-10685-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S020-10630-00-01 S020 VOCs, SVOCs, Nitroaromatics, PCBs, Metais{ 0 1 476
PBOW-98-SO-TNTB-S020-10695-00-01 IMS Field Screening [*] 1
PBOW-98-SO-TNTB-S021-10700-00-01 S021 VOCs, SVOCs, Nitroaromatics, PCBs, Metals|{ 0 1 476
PBOW-988-SO-TNTB-8021-10705-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S022-10710-00-01 S022 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 476
PBOW-98-SO-TNTB-8022-10715-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S023-10720-00-01 S$023 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 452
PBOW-98-SO-TNTB-S023-10725-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S024-10730-00-01 §024 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 456
PBOW-98-SO-TNTB-8024-10735-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S025-10740-00-01 $025 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 466
PBOW-98-SO-TNTB-S025-10745-00-01 : IMS Field Screening 0 1
PBOW-98-SO-TNTB-S026-10750-00-01 $026 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 NWNH
PBOW-98-SO-TNTB-S026-10751-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 NWNH
PBOW-88-SO-TNTB-8026-10752-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 NWNH
PBOW-98-SO-TNTB-S026-10755-00-01 IMS Field Screening 0 1
PBOW-88-SO-TNTB-S027-10760-00-01 S027 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1 456
PBOW-988-SO-TNTB-S027-10765-00-01 IMS Field Screening 0 1
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PBOW-98-SO-TNTB-8028-10770-00-01 S028 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| © 1 456
PBOW-98-SO-TNTB-5028-10775-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S029-10780-00-01 S029 VOCs, SVOCs, Nitroaromatics, PCBs, Metals{ 0 1 456
PBOW-98-SO-TNTB-S029-10785-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S030-10790-00-01 S030 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 NWNH
PBOW-98-SO-TNTB-S030-10795-00-01 IMS Field Screening : 0 1
PBOW-98-SO-TNTB-S031-10800-00-01 803t VOCs, SVOCs, Nitroaromatics, PCBs, Metals{ 0 1 456
PBOW-98-SO-TNTB-S031-10805-00-01 IMS Field Screening 0 1 ‘
PBOW-98-SO-TNTB-S032-10810-00-01 S032 VOCs, SVOCs, Nitroaromatics, PCBs, Metals{ 0 1 NENH
PBOW-98-SO-TNTB-S032-10815-00-01 IMS Field Screening j O 1
PBOW-98-SO-TNTB-S033-10820-00-01 S033 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 452
PBOW-98-SO-TNTB-S033-10825-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S034-10830-00-01 S034 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 451
PBOW-98-SO-TNTB-S034-10835-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S035-10840-00-01 S035 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 466
PBOW-98-SO-TNTB-S035-10841-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1
PBOW-98-SO-TNTB-S035-10842-00-01 VOCs, SVOCs, Nitroaromatics, PCBs, Metals | 0 1
PBOW-88-SO-TNTB-S035-10845-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S036-10850-00-01 S036 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 463
PBOW-98-SO-TNTB-S036-10855-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S037-10860-00-01 s037 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 473
PBOW-98-SO-TNTB-S037-10865-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S038-10870-00-01 S038 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 473
PBOW-98-SO-TNTB-S0O38-10875-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-S039-10880-00-01 SO39 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 462
PBOW-98-SO-TNTB-5039-10885-00-01 IMS Field Screening_ 0 1
PBOW-88-SO-TNTB-S040-10830-00-01 S040 VOCs, SVOCs, Nitroaromatics, PCBs, Metals| 0 1 472
PBOW-98-SO-TNTB-S040-10895-00-01 IMS Field Screening 0 1
PBOW-98-SO-TNTB-5S001-10000-00-01 SS001 IMS Field Screening 0 1 471
PBOW-98-SO-TNTB-S5002-10001-00-01 SS002 IMS Field Screening 0 1 471
PBOW-98-SO-TNTB-S5003-10002-00-01 S$S003 IMS Field Screening 0 1 471
PBOW-98-SO-TNTB-S5004-10003-00-01 S5004 IMS Field Screening 0 1. 471
PBOW-98-SO-TNTB-SS005-10004-00-01 SS005 IMS Field Screening 0 1 471
PBOW-98-SO-TNTB-S5006-10005-00-01 SS006 IMS Field Screening 0 1 471
PBOW-98-SO-TNTB-SS007-10006-00-01 $5007 IMS Field Screening o | 1 471
PBOW-98-SO-TNTB-SS008-10007-00-01 SS008 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS009-10008-00-01 SS009 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS010-10008-00-01 S8010 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS011-10010-00-01 SS011 IMS Field Screening 2] 1 472
PBOW-98-SO-TNTB-SS012-10011-00-01 $S012 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-§5013-10012-00-01 SS013 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS014-10013-00-01 SS014 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS015-10014-00-01 SS015 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS016-10015-00-01 S8016 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS017-10016-00-01 SS017 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-SS018-10017-00-01 S$S018 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-S8019-10018-00-01 SS019 IMS Field Screening 0 1 472
PBOW-98-SO-TNTB-S5020-10019-00-01 $8020 IMS Field Screening 0 1 473
PBOW-98-SO-TNTB-S§021-10020-00-01 $S021 IMS Field Screening 0 1 473
PBOW-98-SO-TNTRB-S8022-10021-00-01 S8022 IMS Field Screening 0 1 473
PBOW-98-SO-TNTB-SS023-10022-00-01 58023 IMS Field Screening 0 1 473
PBOW-98-SO-TNTB-SS024-10023-00-01 §5024 IMS Field Screening 0 1 473
PBOW-98-SO-TNTB-58025-10024-00-01 S5025 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-S8026-10025-00-01 885026 IMS Fieid Screening 0 1 479
PBOW-98-SO-TNTB-55027-10026-00-01 85027 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-85028-10027-00-01 $8028 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-5S029-10028-00-01 $8029 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-S$S030-10022-00-01 SS030 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-SS031-10030-00-01 __Ss031 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-SS032-10031-00-01 SS032 IMS Field Screening 0 1 479
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PBOW-98-SO-TNTB-S5033-10032-00-01 58033 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-$5034-10033-00-01 S5034 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-SS035-10034-00-01 85035 IMS Field Screening 0 1 479
PBOW-98-SO-TNTB-SS037-1 00@_6—00—01 ) $S037 IMS Field Screening 0 1 476
PBOW-98-SO-TNTB-S$S038-10037-00-01 S$5038 IMS Field Screening 0 1 476
PBOW-88-SO-TNTB-S$5039-10038-00-01 85039 IMS Field Screening 0 1 476
PBOW-98-SO-TNTB-$5040-10039-00-01 55040 IMS Field Screening 0 1 476
PBOW-98-SO-TNTB-$5042-10041-00-01 58042 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-SS043-10042-00-01 $5043 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-$S044-10043-00-01 $S044 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-SS045-10044-00-01 88045 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-5$5046-10045-00-01 S$S046 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-S5047-10046-00-01 $8047 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-S5048-10047-00-01 _S5048 IMS Field Screening 0 1 417

] PBOW-98-SO-TNTB-SS049-10048-00-01 55049 IMS Field Screening o ] 1 417
PBOW-98-SO-TNTB-SS050-10049-00-01 85050 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-SS051-10050-00-01 S$S051 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-5$052-10051-00-01 88052 __IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-SS053-10052-00-01 $8053 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-$5054-10053-00-01 S85054 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-$5055-10054-00-01 88055 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-SS056-10055-00-01 55056 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-$5057-10056-00-01 S8057 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-S5058-10057-00-01 §8058 {MS Field Screening 0 1 417
PBOW-98-SO-TNTB-SS059-10058-00-01 S$S059 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-SS060-10059-00-01 SS060 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-SS061-10060-00-01 SS061 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-55062-10061-00-01 55062 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-SS063-10062-00-01 S$S063 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-S5064-10063-00-01_ SS064 IMS Field Screening 0 1 463
PBOW-98-SO-TNTB-SS065-10064-00-01 S$S065 __IMS Field Screening 0 1 MNENH
PBOW-98-SO-TNTB-SS066-10065-00-01 S$8066 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-SS067-10066-00-01 S$8067 IMS Field Screening_ 0 1 466
PBOW-88-SO-TNTB-S5068-10067-00-01 $8068 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-SS069-10068-00-01 S5069 IMS Field Screening 0. 1 466
PBOW-98-SO-TNTB-S$5070-10069-00-01 55070 IMS Field Screening 0 1 466
PBOW-88-SO-TNTB-S5071-10070-00-01 §5071 iMS Field Screening 0 1 466
PBOW-98-SO-TNTB-$S072-10071-00-01 S$S072 iMS Fieid Screening 0 1 466
PBOW-98-SO-TNTB-§5073-10072-00-01 S073 IMS Field Screening [*] 1 466
PBOW-98-SO-TNTB-85074-10073-00-01 55074 _IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-§5075-10074-00-01 58075 IMS Fielid Screening 0 1 466
PBOW-98-SO-TNTB-SS076-10075-00-01 $8076 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-SS077-10076-00-01 $S077 IMS Field Screening 0 1 466
PBOW-88-SO-TNTB-$8078-10077-00-01 S078 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-S8079-10078-00-01 S$8079 IMS Field Screening [s] 1 4668
PBOW-98-SO-TNTB-S5080-10079-00-01 SS080 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-S5081-10080-00-01 §S081 IMS Field Screening 0 1 462
PBOW-88-SO-TNTB-58082-10081-00-01 S8082 IMS Field Screening 0 1 462
PBOW-98-SO-TNTB-S5083-10082-00-01 SS083 IMS Field Screening 0 1 462
PBOW-88-SO-TNTB-$5084-10083-00-01 $S084 IMS Field Screening 0 1 462
PBOW-98-SO-TNTB-SS085-10084-00-01 SS085 IMS Field Screening 0 1 462
PBOW-98-SO-TNTB-SS086-10085-00-01 SS086 1MS Field Screening 0 1 462
PBOW-98-SO-TNTB-$5087-10086-00-01 S$5S087 IMS Field Screening 0 1 462
PBOW-38-SO-TNTB-SS088-10087-00-01 S5088 IMS Field Screening 0 1 462
PBOW-98-SO-TNTB-SS0898-10088-00-01 55089 IMS Field Screening 0 1 462
PBOW-88-SO-TNTB-SS090-10089-00-01 SS090 IMS Field Screening 0 1 462
PBOW-98-SO-TNTB-SS091-10090-00-01 $8091 {MS Field Screening 0 1 461
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PBOW-98-SO-TNTB-S$092-10091-00-01 S§S092 IMS Field Screening ' 0 1 461
PBOW-98-SO-TNTB-58093-10092-00-01 S5093 IMS Field Screening 0 1 461
PBOW-98-SO-TNTB-SS094-10093-00-01 SS094 IMS Field Screening 0 1 461
PBOW-98-SO-TNTB-SS095-10094-00-01 S8095 IMS Field Screening 0 1 461
PBOW-98-SO-TNTB-SS096-10095-00-01 SS096 IMS Field Screening . 0 1 469
PBOW-98-SO-TNTB-S5097-10096-00-01 SS097 . IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-S5098-10097-00-01 S$S098 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-SS099-10098-00-01 ~ SS099 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-SS100-10099-00-01 88100 | IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-SS101-10100-00-01 ] S$85101 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-$§102-10101-00-01 55102 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-SS103-10102-00-01 88103 IMS Field Screening 0 1 469
PBOW-QB—SO-TN_]‘B-SS104—10103-OO-01 SS104 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-55105-10104-00-01 S8105 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-SS106-10105-00-01 $8106 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-55107-10106-00-01 §8107 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-S$108-10107-00-01 | SS5108 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-S5109-10108-00-01 SS109 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS110-10109-00-01 SS8110 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS111-10110-00-01 SS111 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS8112-10111-00-01 88112 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-S5113-10112-00-01 S8113 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS114-10113-00-01 §S114 IMS Field Screening [¢] 1 412
PBOW-98-SO-TNTB-SS115-10114-00-01 88115 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS116-10115-00-01 S8116 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS117-10116-00-01 S8117 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-SS118-10117-00-01 $S118 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-SS119-10118-00-01 SS119 IMS Field Screening 0 1 415
PBOW-QB-SO-INTB—SS120—101 19-00-01 | SS120 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-8S121-10120-00-01 SS§121 IMS Field Screening 0 1 415
PBOW-SS-SO—TN_T_‘_;IQS122-101 21-00-01 SS122 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-SS123-10122-00-01 $8123 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-$S124-10123-00-01 SS124 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-85125-10124-00-01 S8125 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-55126-10125-00-01 S8126 IMS Field Screening 0. . 1 415
PBOW-98-SO-TNTB-S5127-10126-00-01 S8127 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-85128-10127-00-01 S$8128 IMS Field Screening [*] 1 459
PBOW-98-SO-TNTB-55129-10128-00-01 SS129 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-S§130-10129-00-01 $5130 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-SS131-10130-00-01 SS131 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-SS132-10131-00-01 $S132 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-8S133-10132-00-01 $8133 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-$S134-10133-00-01 SS134 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-85135-10134-00-01 S$S135 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-SS136-10135-00-01 SS136 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-SS137-10136-00-01 SS$137 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-S5138-10137-00-01 SS5138 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS139-10138-00-01 SS$139 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS140-10139-00-01 SS140 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS141-10140-00-01 SS141 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS142-10141-00-01 85142 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-$S143-10142-00-01 §5143 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-S5144-10143-00-01 SS144 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-S5145-10144-00-01 SS145 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS§146-10145-00-01 S5146 IMS Fiekl Screening 0 1 451
PBOW-98-SO-TNTB-SS147-10146-00-01 SS147 | IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS148-10147-00-01 SS148 IMS Field Screening 0 1 451
PBOW-98-SO-TNTB-SS149-10148-00-01 SS149 IMS Field Screening 0 1 451

KN\4466\ables\2-1\2-1\6/21/99\2:04 PM



Table 2-1

Summary of Soil Sample Locations (1998)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works

Sandusky, Ohio
(Page 5 of 9)
Sample Location Analytical “Depth Associated
Number 1D Parameters _(n Bldg. No. |
PBOW-98-SO-TNTB-8S150-101 48-00-01 $8150 IMS Field Screening 0 1 452
| PBOW-98-SO- -TNTB-55151-10150-00-01 $8151 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB$S152—10151-OO—O1 $8152 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-55153-10152-00-01 $8153 IMS Field Screeni 0 1 452
PBOW-88-SO-TNTB-S5154-10153-00-01 $5154 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-55155-10154-00-01 $8155 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-S§5156-10155-00-01 S8156 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-$S157-10156-00-01 SS157 IMS Field Screening _ 0 1 452
PBOW-98-SO-TNTB-S5158-10157-00-01 ‘88158 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-SS159-10158-00-01 §8159 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-SS160-10159-00-01 $5160 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-S5161-10160-00-01 $S161 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-S5162-10161-00-01 §5162 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-S$5163-10162-00-01 SS163 IMS if_lgld ‘»creenirgg 0 1 452
PBOW-98-SO-TNTB-S5164-10163-00-01 $S8164 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-SS5165-10164-00-01 $8165 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-SS5166-10165-00-01 $8166 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-S8167-10166-00-01 $s167 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-55168-10167-00-01 $8168 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-S5169-10168-00-01 $8169 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-$5170-10163-00-01 $8170 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-$S171-10170-00-01 $8171 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-5§5172-10171-00-01 $8172 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-§S173-10172-00-01 $8173 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-S§174-10173-00-01 88174 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-S§175-10174-00-01 $8175 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-SS176-10175-00-01 $8176 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-88177-10176-00-01 88177 IMS Field Screening 0 1 456
PBOW-98-SO-TNTE-55178-10177-00-01 $S178 IMS Field Screening 0 | 1 456
PBOW-968-SO-TNTB-SS179-10178-00-01 $8179 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-55180-10179-00-01 $8180 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-55181-10180-00-01 Ssi81 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-$5182-10181-00-01 §85182 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-55183-10182-00-01 $5183 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-S5184-10183-00-01 8184 IMS Field Screening 0. | 1 NENH
PBOW-98-SO-TNTB-SS185-10184-00-01 S8185 IMS Field ield Screening 0 1 NENH
PBOW-98-SO-TNTB-55186-10185-00-01 SS5186 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-SS5187-10186-00-01 S8187 IMS Field Screening 0 1 NENH
PBOW-58-SO-TNTB-55188-10187-00-01 55188 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-85189-10188-00-01 $S189 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-$8190-10188-00-01 S$5190 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-S5191-10190-00-01 SS191 IMS Field Screening 0 1 415
PBOW-98-SO-TNTB-55192-10191-00-01 SS192 IMS Field Screening 0 1 469
PBOW-98-SO-TNTB-S5193-10192-00-01 §5193 IMS Field Screening o { 1 473
PBOW-98-SO-TNTB-S5194-10193-00-01 88194 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-SS195-10194-00-01 88195 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-55196-10195-00-01 $S196 IMS Field Screening o | 1 NWNH
PBOW-98-SO-TNTB-SS197-10196-00-01 $8197 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-55198-10197-00-01 $8198 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-55199-10198-00-01 $5199 IMS Field Screening 0 1 459
PBOW-98-SO-TNTB-8S200-10199-00-01 $S200 IMS Field Screening 0 1 461
PBOW-98-SO-TNTB-55204-10203-00-01 $5204 IMS Fieid Screening 0 1 NWNH
PBOW-98-SO-TNTB-S5205-10204-00-01 $8205 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-55206-10205-00-01 $5206 IMS Fleld Screening 0 1 NWNH
PBOW-98-SO-TNTB-S5207-10206-00-01 $5207 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-S5208-10207-00-01 §5208 IMS Fieid Screening 0 1 NWNH
PBOW-96-SO-TNTB-SS209-10208-00-01 | S8209 IMS Field Screening 0 1 NWNH
PBOW-98-SO-TNTB-85210-10209-00-01 $8210 IMS Fieid Screening 0 1 456
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PBOW-98-SO-TNIB—SSZ1 1-10210-00-01 S$8211 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-SS212-10211-00-01 88212 {MS Field Soreemng 0 1 456
PBOW-98-SO-TNTB-S5213-10212-00-01 $5213 IMS Field Screening 0 | 1 456
PBOW-98-SO-TNTB-SS215-10214-00-01 S8215 IMS Fieid Screening _ 0 1 456
PBOW-98-SO-TNTB-SS5216-10215-00-01 58216 - IMS Field Screenigg 0 1 456
PBOW-98-SO-TNTB-88217-10216-00-01 $S217 IMS Field Screening - 0 1 456
PBOW-98-SO-TNTB-55218-10217-00-01 Ss218 IMS Field Screening 0 | 1 456
PBOW-98-SO-TNTB-SS2198-10218-00-01 SS219 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-S8220-10219-00-01 ~ 88220 IMS Fi Field Screening 0 1 456
PBOW-98-SO-TNTB-88221-10220-00-01 | $S221 IMS Field Screemgg 0 1 456
PBOW-38-SO-TNTB-SS222-10221-00-01 S8222 IMS Eeld Screening 0 1 456
PBOW-98-SO-TNTB-S8223-1 0222-09:01, S8223 IMS Field Screening 0 1 456
PBOW-98-SO-TNTB-S8224-10223-00-01 $8224 IMS Field Screening 0 1 456
PBOW-QB-SO—TN'I'B-SSZZS—10§2__4—OO—O1 S$S225 IMS Fi Field Screening 0 1 456
PEOW-98-SO-TNTB-55226-10225-00-01 $5226 IMS Field Screening_ o[ 1 456
PBOW-98-SO-TNTB-55227-10226-00-01 58227 IMS Field Screening 0 | 1 NENH
PBOW-9&SO-_TNTB-SSZZ&1 0227-00-01 $8228 IMS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-SS5229-10228-00-01 $8229 IMS Fleld Screening 0 1 NENH
PBOW-88-SO-TNTB-55230-10229-00-01 $5230 IMS Field Screening _ 0 | 1 NENH
PBOW-98-SO-TNTB-85231-10230-00-01 $8231 MS Field Screening 0 1 NENH
PBOW-98-SO-TNTB-55232-10231-00-01 $8232 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-55233-10232-00-01 $8233 IMS Eeld Scl'eening o] 1 466
PBOW-98-SO-TNTB-58234-10233-00-01 $S234 IMS Field Screening 0 1 466
PBOW-98-SO-TNTB-55235-10234-00-01 §5235 IMS Field Screening 0 | 1 476
PBOW-98-SO-TNTB-S5236-10235-00-01 S$8236 IMS Field Screenim [s] 1 476
PBOW-98-SO-TNTB-S8237-10236-00-01 $8237 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-55238-10237-00-01 $8238 IMS Field Screening 0 1 417
PBOW-98-SO-TNTB-SS239-10§38_-OO—O1 $8239 IMS Field Screening [4] 1 417
PBOW-98-S0-TN1B-55240-10236-00-01 55240 IMS Field Screening 0 | 1 417
PBOW-98-SO-TNTB-58241-10240-00-01 55241 TMS Fie Field Screening 0 1 417
PBOW-98-SO-TNTB-55242-10241-00-01 585242 IMS Field Screening _ 0 | 1 417
PBOW-98-SO-TN_'_I’B—SS243~1 0242-00-01 $8243 IMS Field Screenlng 0 1 417
PBOW-98-SO-TNTB-5S5244-10243-00-01 5244 IMS Field Screening 0 | 1 417
PBOW-98-SO-TNTB-55245-10244-00-01 §S245 IMS Field Screening 0 | 1 462
PBOW-98-SO-TNTB-58246-10245-00-01 88246 IMS Field Screening 0. . 1 462
PBOW-QS-SO—TNTB—SS247-1 0246-00-01 §8247 IMS Field Screening 0 1 461
PBOW-9&SO-TNTB-S..»248-1 0247-00-01 88248 IMS Field Screening 0 1 461
PBOW-98-SO-TNTB-55249-10248-00-01 55249 IMS Field Screening - 0 1 461
PBOW-SB-SO-TNTB-SS%O—10249-OO-O1 $8250 IMS Fieid Screening 0 1 461
PBOW-SB-SO-TNTB-SS&“ 10250-00-01 $8251 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-88252-10251 -00-01 $8252 IMS Field Screening 0 1 412
PBOW-98-SO-TNTB-55253-10252-00-01 $8253 IMS Fleld Screening 0 1 412
PBOW-98-SO-TNTB-8S5254-10253-00-01 S$S254 IMS Field Screemng 0 1 412
PBOW-98-SO-TNTB-SS255-10254-00-01 $8255 IMS Field Screemgg 0 1 412
PBOW-98-SO-TNTB-55256-10255-00-01 $S256 IMS Field Screening 0 1 412
PBOW-%SOMSSW—1 0256-00-01 S$S8257 IMS Field Screenim 0 1 412
PBOW-98-SO-TNTB-55258-10257-00-01 §S258 IMS Field Screening 0 | 1 452
PBOW-98-SO-TNTB-SS259-10258-00-01 S$S259 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-55260-10258-00-01 $5260 iMS Field Screening 0 | 1 452
PBOW-98-SO-TNTB-SS26 1-10260-00-01 $S261 IMS Field Screening [] 1 452
PBOW-98-SO-T_NL'B—SSZ62-10261-OO-O1 85262 IMS Field Screening [+] 1 452
PBOW-98-SO-TNTB-S5263-10262-00-01 $S263 IMS Field Screening [s] 1 452
PBOW-98-SO-TNTB-SS264-10263-00-01 SS264 IMS Field Scfeening [*] 1 452
PBOW-98-SO-TNTB-55265-10264-00-01 S$8265 IMS Field Screening 0 1 452
PBOW-98-SO-TNTB-55266-10265-00-01 $S266 IMS Field Screening 0o [ 1 452
PBOW-98-SO-TNTB-58267-10266-00-01 §S8267 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-SS268-10267-00-01 $S268 IMS Field Screening 0 1 453
PBOW-98-SO-TNTB-SS269-10268-00-01 S5269 IMS Field Screening 0 1 451
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PBOW-98-SO-TNTB-S5270-10269-00-01 §S270 IMS Field Screening 0o | 1 451

~ PBOW-98-SO-TNTB-55271-10270-00-01 SS271 IMS Field Screening 0 | 1 451
PBOW-98-SO-TNTB-55272-10271-00-01 SS272 IMS Field Screening 0 [ 1 251
PBOW-08-SO-TN1B-55273-10272-00-01 __| 55273 IMS Field Screening 0 [ 1 451

—_ PBOW-98-SO-TNTB-55274-10273-00-01 ~SS274 IMS Field Screening 0 1 1 NENH
PBOW-98-SO-TNTB-55275-10274-00-01 §S275 IMS Field Screening _ 0 | 1 NENH.
PBOW-98-SO-TNTB-55276-10275-00-01 §5276 MS Field Screening 0 | 1 NENH
PBOW-88-SO-TNTB-55277-10276-00-01 SS277_ IMS Field Screening [ NENH

—_ PBOW-98-SO-TNTB-S5278-10277-00-01 $5278 IMS Field Screenin 0 [ 1 456

~_ PBOW-98-SO-TNTB-55279-10278-00-01 S5279 IMS Field Screening __ 0 [ 1 466
PBOW-88-SO-TNTB-55280-10279-00-01 55280 IMS Field Screening _ 0§ 1 469
PBOW-98-SO-TNTB-55281-10280-00-01 SS281 IMS Field Screening 0 | 1 269
PBOW-98-SO-TNTB-55282-10281-00-01 55282 IMS Field Screening _ 0 [ 1 417
PBOW-98-SO-TNTB-S5283-10282-00-01 $5283 IMS Field Screening 0 | 1 217
PBOW-08-SO-TNT6-55284-10283-00-01 “SS284 IMS Field Screening__ 0 [ 1 417
PBOW-98-SO-TNTB-55285-10284-00-01 | 55265 IMS Field Screening 0 | 1 NWNH
PBOW-98-S0-TNTB-55286-10285-00-01 SS286 IMS Field Screening 0 | 1 NWNH
PBOW-96-SO-TNTB-55287-10286-00-01 $S287 IMS Field Screening 0l 1 NWNH
PBOW-98-SO-TNTB-55288-10287-00-01 S5288 IMS Field Screening__ 0 | 1 NWNH
PBOW-98-SO-TNTB-S5289-10288-00-01 $S289 IMS Field Screening 0 | 1 NWNH
PBOW-98-SO-TNTB-SS290-10289-00-01 290 IMS Field Screening_ 0 | 1 452
PBOW-98-SO-TNTB-55291-10290-00-01 $5291 IMS Field Screening 0 | 1 452
PBOW-96-SO-TNTB-55292-10291-00-01 §5292 IMS Field Screening _ 0 | 1 456
PBOW-98-SO-1N1B-55293-10292-00-01 §52¢3 IMS Field Screening 0 [ 1 456
PBOW-98-SO-TN1B-S5294-10293-00-01 S5294 IMS Field Screening _ 0 |1 256
PBOW-98-SO-TNTB-55295-10204-00-01 | 55295 IMS Field Screening 0 | 1 456
PBOW-98-SO-TNTB-55296-10295-00-01 $S296 1MS Field Screening 0 | 1 a17-PL
PBOW-08-SO0-TN1B-55297-10296-00-01 $5297 IMS Field Screening 0 | 1 417-PL
PBOW-98-SO-TNTB-55298-10297-00-01 SS298 IMS Field Screeni 0 [ 1 453
PBOW-08-SO-TNTB-55299-10298-00-01 $5299 IMS Field Screening _ 0 [ 1 252
PBOW-98-S0-1NTB-55300-10299-00-01 55300 IMS Field Screening 0 | 1 452
PBOW-98-SO-TNTB-55301-10300-00-01 SS301 IMS Field Screening 0 | 1 452
PBOW-98-SO-TNTB-55302-10301-00-01 SS302 1MS Field Screening_ 0 | 1 451
PBOW-98-SO-TNTB-55303-10302-00-01 $S303 IMS Field Screening o | 1 451
PBOW-98-SO-TNTB-S5304-10303-00-01 SS304 IMS Fieid Screening 0. 1 451
PBOW-98-SO-TNTB-S5305-10304-00-01 $S305 IMS Field Screening 0 | 1 312
PBOW-98-SO-TNTB-SS306-10305-00-01 $5306 iMS Field Screening _ 0 |1 412
PBOW-98-SO-TNTB-58307-10306-00-01 SS307 IMS Field Screening 0ol 1 469
PBOW-98-SO-TNTB-55308-10307-00-01 $S308 IMS Field Screening_ 0 | 1 266
PBOW-98-SO-TNTB-SS309-10308-00-01 $S309 IMS Field Screening _ 0 | 1 266
PBOW-98-SO-TNTE-S5310-10309-00-01 SS310 IMS Field Screening 0 [ 1 476
PBOW-98-SO-TNTB-55311-10310-00-01 SS311 IMS Field Screening 0 | 1 476
PBOW-08-SO-TNTB-55312-10311-00-01 SS312 IMS Field Screening _ 0 | 1 476
PBOW-98-SO-TNTB-55313-10312-00-01 $S313 IMS Field Screening_ 0 1 1 476
PBOW-98-SO-TNTB-S5314-10313-00-01 SS314 IMS Field Screening 0 [ 1 476
PBOW-98-SO-TNTB-55315-10314-00-01 SS315 TMS Field Screening 0 1 476
PEOW-98-SO-TNTB-55316-10315-00-01 SS316 iMS Field Screening 0 [ 1 476
PBOW-98-SO-TNTB-58317-10316-00-01 SS317 IMS Fieid Screening _ 0 | 1 476
PBOW-88-SO-TNTB-55318-10317-00-01 S$S318 IMS Field Screening 0 | 1 476

[ PBOW-98-SO-TNTB-55319-10318-00-01 S8319 IMS Field Screening_ 0 [ 1 417-PL
PBOW-98-SO-TNTB-S5320-10319-00-01 §5320 IMS Field Screening_ 0 [ 1 473
PBOW-98-SO-TNTB-55321-10320-00-01 SS321 IMS Field Screening 0 | 1 473
PBOW-98-SO-TNTB-55322-10321-00-01 $8322 IMS Field Screening _ 0 | 1 262
PBOW-8-SO-TNTB-55323-10322-00-01 §8323 IMS Field Screening _ 0 | 1 452
PBOW-08-SO-TNTB-55324-10323-00-01 SS324 IMS Field Screening 0 1 1 452
PBOW-98-SO-TNTB-55325-10324-00-01 S8325 IMS Field Screening 0 | 1 452
PBOW-88-SO-TNTB-55326-10325-00-01 §5326 IMS Field Screening _ 0 | 1 456
PBOW-88-SO-TN1B-S5327-10326-00-01 S5327 IS Field Screening 0 | 1 456
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PBOW-98-SO-TNTB-55328-10327-00-01 SS328 IMS Field Screening 0o | 1 456
PBOW-98-SO-TNTB-S5329-10328-00-01 55329 IMS Field Screening 0 [ 1 456
PBOW-98-SO-TNTB-55330-10329-00-01 SS330 IMS Field Screening 0 | 1 456
PBOW-88-SO-TNTB-55331-10330-00-01 S5331 IMS Field Screening 0 [ 1 456
PBOW-98-SO-TNTB-55332-10331-00-01 $S332 IMS Field Screening 0 | 1 466
PBOW-98-SO-TN1B-S8333-10332-00-01 _ | 55333 IMS Field Screening 0 | 1 466
PBOW-98-SO-TNTB-55334-10333-00-01 | SS334 IMS Field Screenin 0 | 1 476
PBOW-98-SO-TNTB-55335-10334-00-01 58335 IMS Field Screening 0| 1 476
PBOW-98-SO-TNTB-S5336-10335-00-01 58336 _ —_IMS Field Screening 0| 1 47
PBOW-88-SO-TNTB-55337-10336-00-01 SS337 —_IMS Field Screening 0 | 1 417
PBOW-98-SO-TNTB-S5361-10360-03-04 §5361 IMS Field Screening 3 | 4 417
PBOW-98-SO-TNTB-55362-10361-03-04 §5362 IMS Field Screening 3 | 4 417
PBOW-98-SO-TNTB-55365-10364-04-04.5 $5365 IMS Field Screeni 4 | 45 |  a17-PL
PBOW-96-SO-TN1B-55366-10365-03-04 55366 S Field Screenin: 3 | 4 417-PL
PBOW-96-SO-TNTB-55368-10367-03-04 55368 IMS Field Screening 3| 4 417-PL
PBOW-96-SO-TNTB-S5368-10368-06-07 SS368 IMS Field Screening 6 | 7 417-PL
PBOW-98-SO-TNTB-55369-10369-02-04.5 55369 IMS Field Screening 2 | 45 | a417-PL
PBOW-98-SO-TNTB-55369-10370-0707.5__| 55369 IMS Field Screening 7 | 75 | 417-PL
| PBOW-98-SO-TNTB-55370-10371-02-02.5 55370 IMS Field Screening 2 | 25| a17-PL
[ PBOW-98-SO-TNTB-55370-10372-04-04.5 §S370 IMS Field Screening 4 | 45 | a17-PL
PBOW-98-SO-TNTB-55371-10373-02-02.5 SS3r1 IMS Field Screening 2 | 25 | a17-PL
PBOW-98-SO-TNTB-55372-10374-01.5-02 S8372 IMS Field Screening 15 | 2 417-PL
PBOW-98-SO-TNTB-55373-10375-0.35-04 58373 IMS Field Screening 35| 4 417-PL
PBOW-98-SO-TNTB-55373-10376-07.5-08 85373 IMS Field Screening 75| 8 417-PL
PBOW-88-SO-TNTB-55374-10377-03-04 SS374 IMS Field Screening 3 | 4 456
PBOW-98-SO-TNTB-55375-10378-04-06 §S375 IMS Fieid Screening 4 | 6 452
PBOW-98-SO-TNTB-58375-10379-08-10 §35375 IMS Field Screening 8_| 10 452
PBOW-98-SO-TN1B-55376-10380-03-04 $5376 IMS Field Screening 3 | 4 466
PBOW-98-SO-TNTB-55376-10381-07-07.5 SS376 IMS Field Screening 7 | 75 466
PBOW-98-SO-TNTB-55377-10382-03-03.5 SS377 IMS Field Screening 3_| 35 NWNH
PBOW-08-SO-TN1B-55378-10383-03-04 SS378 TMS Field Screening 25 | 35 456
PBOW-98-SO-TNTB-55379-10384-04-05 SS379 IMS Field Screeni 4 | 5 453
PBOW-98-SO-TNTB-58379-10385-07.5-08.5 | 55379 IMS Field Screening 75 | 85 453
PBOW-98-SO-TNT1B-55380-10386-04-06 $5380 IMS Field Screening _ 4 | 6 452
PBOW-98-SO-TNTB-55380-10387-08-10 SS380 IMS Field Screening 8_| 10 452
PBOW-98-SO-TN1B-55381-10388-04-06 SS381 IMS Field Screening 4 | 6 452
PBOW-98-SO-TN1B-55381-10389-08-10 381 IMS Field Screening 8 | 10 452
PBOW-98-S0-TNTB-55382-10390-04-06 SS382 IMS Field Screening 4 | 6 451
PBOW-98-SO-TNTB-55382-10391-08-10 SS382 IMS Field Screening 8_| 10 451
PBOW-88-SO-TN1B-55383-10392-04-06, $S383 IMS Field Screening 4 ] 6 451
PBOW-98-SO-TN1B-55383-10393-08-10 '$S383 IMS Field Screening g | 10 451
PBOW-98-SO-TNTB-55384-10394-04-06 SS384 IMS Field Screening G 451
[ PBOW-98-SO-TNTB-55384-10395-08-10 S5384 IMS Field Screening 8 | 10 451
PBOW-98-SO-TNTB-55385-10396-02.5-0.35 5385 IMS Field Screening 25 | 35 466
PBOW-98-SO-TNTB-55386-10397-04.5-05 S5386 IMS Field Screening___ 4_| 45 466
PBOW-98-SO-TNTB-55387-10398-02.5-03 SS387 TMS Field Screening 25| 3 412
PBOW-98-SO-TNTB-55388-10400-03-04 S5388 IMS Field Screening 3 | 4 473
PBOW-98-SO-TNTB-55389-10401-04-06 S8389 IMS Field Screening 4 | 6 463
PBOW-98-SO-TNTB-55389-10402-08-10 55389 IMS Field Screening 8 | 10 463
PBOW-98-SO-TNTB-55390-10403-04-05 $53%0 IMS Field Screening_ 4 | 5 472
PBOW-98-SO-TNTB-55391-10404-04-05 $5381 IMS Fieild Screening 4 | 5 461
PBOW-98-SO-1NTB-55392-10405-03-05 SS392 IMS Field Screening _ 3 | 5 462
PBOW-98-SO-TN1B-55392-10406-06-08 | SS392 IMS Field Screening 6 | 8 462
PBOW-08-SO-TN1B-55393-10407-04-05 SS393 IMS Field Screening _ 4 | 5 472
PBOW-98-SO-TNTB-55393-10408-08-09 SS383 IMS Field Screening _ 8 | 9 472
PBOW-98-SO-TNTB-55394-10409-04-05 SS394 iMS Field Screening 2 | 5 472
PBOW-98-SO-TNTB-55394-10410-08-09 SS394 IMS Field Screening 8 | 9 472
PBOW-98-SO-TNTB-55395-10411-04-05 55395 IMS Field Screening 4 15 472

KNW466\ables\2-1\2-1\6/21/9912:04 PM



Table 2-1

Summary of Soil Sampie Locations (1998)
TNT Area B - Rl Report
Former Plum Brook Ordnance Works

Sandusky, Ohio
(Page 9 of 9)
o T -
Sample Location Analytical Depth Associated
Number ID Parameters {it)_ Bld&_N:i_ ‘

PBOW-98-SO-TNTB-SS395-10412-08-09 S$8395 IMS Field Screening 8 9 472
PBOW-98-SO-TNTB-SS396-10413-03-04 _ $S396 IMS Fleld Screening 3 4 473
PBOW-98-SO-TNTB-SS396-10414-08-10 $839%6 IMS Fveld Screening 8 10 473
PBOW-28-SO-TNTB-S8397-10415-03-04 S8397 IMS Fi Field Screening 3 4 473
PBOW-98-SO-TNTB-SS397-10416-05+ $8397 ™S Field Screening 5 6 473
PBOW-98-SO-TNTB-SS398-10417-03-04 SS398 IMS Field Screening 3 4 463
PBOW-98-SO-TNTB-SS398-10418-05-06 $5398 IMS Field Screening 5 6 463
PBOW-98-SO-TNTB-SS399-1 O%E .S8389 IMS Fieid Screening 4 6 463
PBOW-88-SO-TNTB-SS399-104: 10 $5399 - IMS Field Screening 8 10 463
PBOW-98-SO-TNTB-SS400-10421-04-05 S$8400 IMS Field Screening 4 5 451
PBOW-98-SO-TNTB-S8400-10422-08-09 $5400 IMS Field Screening 8 9 461
PBOW-98-SO-TNTB-SS401-10423-04-05 S$S401 IMS Field Screening 4 5 461
PBOW-88-SO-TNTB-SS401-10424-08-10 __Ss401 iMS Field Screening 8 10 461
PBOW-98-SO-TNTB-55402-10425-04-05 S$5402 IMS Field Screening 4 5 461
PBOW-98-SO-TNTB-58402-10426-08-10 S$8402 IMS Field Screeni 8 10 461
PBOW-98-SW-TNTB-SWO01-12000-00-00 SW01 | VOCs, SVOCs, Nitroaromatics, PCBs, Metals | NA | NA RBSW
PBOW-98-SD-TNTB-SD01-11000-00-00 SDO1 VOCs, SVOCs, Nitroa ics, PCBs, Metals | NA | NA RBSD
PBOW-98-SW-TNTB-SW02-12010-00-00 | SWO02 | VOCs, SVOCs, Nitroam%_F’EBs. Metals| NA | NA RBSW
PBOW-98-SD-TNTB-SD02-11010-00-00 SD02 | VOCs, SVOCs, Nitroaromatics, PCI NA | NA RBSD
PBOW-98-SD-TNTB-SD03-11020-00-00 SD03 | VOCs, SVOCs, Nitroaromatics, PCBs Metals] NA | NA RBSD
PBOW-98-SD-TNTB-SD04-11030-00-00 SD04 | VOCs, SVOCs, Nitroaromatics, PCBs, Metals | NA | NA RBSD
PBOW-98-SD-TNTB-SD05-11040-00-00 SDO5 | VOCs, SVOCs, Nitroaromatics, ECBs, Metals | NA | NA RBSD

Building No. 459 - Acid & Fume Recovery
Building No. 461 - Mono House

Building No. 462 - Bi-Tri House

Building No. 463 - Fortifier House

- Mono House
Building No 472 - Bi-Tri House
Building No. 473 - Fortifier House
Building No. 476 - Wash House

NENH - Northeast Nail House

NWNH - Northwest Nail House

RBSW - Ransom Brook Surface Water
RBSD - Ransom Brook Sediment



Table 3-1

Summary of Chemical Analyses and Methodologies
TNT Area B Investigation

Former Plum Brook Ordnance Works, Sandusky; Ohio

Soil/Sediment | TCL Volatile Organic SW-846 8260A*

Compounds

TCL Semivolatile Organic | SW-846 3550B/8270C°

Compounds

TAL Metals SW-846
3050B/6010B" for Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr,
Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, Tl, V, Zn
7471A" for Hg

PCBs SW-846 3550B/8082°

Nitroaromatic Compounds | SW-846/8330°

Surface Water | TCL Volatile Organic SW-846 8260A*

Compounds

TCL Semivolatile Organic | SW-846 3520C/8270C°

Compounds

TAL Metals SW-846
3010A/60108B" for Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr,
Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Se, Tl, V, Zn
7470A" for Hg T

PCBs SW-846 3520C/8082°

Nitroaromatic Compounds | SW-846/8330° (modified)

3U.S. Environmental Protection Agency (EPA), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Third Edition, Update I, September 1994.

®U.S. Environmental Protection Agency (EPA), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Third Edition, Update ll, December 1996.

‘U.S. Environmental Protection Agency (EPA), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Third Edition, Revision 1, December 1990

PCB - Polychlorinated biphenyl
TAL - Target analyte list
TCL - Target compound list

KNW466\tables\3-1.wpd\6-21-99(2:5pm)



Summary of Detected Analytes in Soils

Table 4-1

TNTB Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 9)

417-PL 417-PL 466 466 456 |
S001 S002 SO03 $0O04 S005
10500 10510 10520 10530 10540
9-Nov-98 9-Nov-98 9-Nov-98 9-Nov-98 9-Nov-98
0.5-20 3.5-4.0 3.0-4.0 5.0-6.0 25-35
T0nis ResulffQual ResultfQual Resyi[Qual Resuli[Qual ResulifQual
[Volatile Organics
|>Butanone mg/kg |
cetone mg/kg 0.56]DL 0.047{J 0. J
Carbon disuffide ma/kg
Ibenzene mg/kg
oluene malkg 0.0034[J 0.0039(J 0. J
otal xylenes ma/kg 0.0025[J
[Tnchioroethene mMa/Kg
[Semivolatile Organics
[2.4-Dinftrofoluene ma/kg 0.66
Jo-Dinitrotoluene mg/kg 0.15]J
[2-Methylnaphthalene mg/kg 0.12]J
[4,6-Dinitro-2-methylphenol mg/kg
lAcenaphthene mg/kg
IAcenaphthylene mg/kg
[Anthracene mg/kg
mg/kg 0.037]J
ma/kg 0.033]J
mg/kg 0.053[J
ma/kg
mg/kg 0.055J
mg/kg
mg/kg 0.11]J
mg/kg
mg/kg 0.045]J
mg/kg 0.13|J
mg/kg
mg/kg
mg/kg 0.28J
mg/Kg 0.048]J 0.28|J
G U12]J
[Nitroaromatics
.4.0- [ nnitrotoluene mg/kg 0.27,
[2.4-Dinitrotoiuene mg/kg 16
.o-Dinitrotoluene mg/kg 0.49
-Amino-4,6-dinttrotoluene mag/kg
-Nitrotoluene mg/kg
Amino-2,6-dinitrotoluene mg/Kg
Imu otoluene G
[PCBs
Arocior 1254 mg/kg 0.14NJ 0.063|N
jArocior 1260 ™Ma/Kg T3N
mg/kg
ma/kg 1.8 1 1.2
mg/kg
mg/kg 80.7
™o IO

KN\PBOWATNT-AREAWrea B\Tab_4-1.ds(4-1\11/7/00(3:17 PM)




Table 4-1

Summary of Detected Analytes in Soils
TNTB RI Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 9)
453 473 462 _ 456 463
$SO06 SO07 SO08 SO09 SO10
10550 10560 10570 10580 10580
9-Nov-98 10-Nov-98 9-Nov-98 11-Nov-98 10-Nov-98
4.0-5.0 3.0-4.0 6.0-8.0 0.0-1.0 4.0-6.0
ReésuffUual___ | ResuRjQual | ResuRjQual | ResuljQual | ResuijQual |
0.022]J
[[Toluene mg/kg 0.0045[J 0. J
otal xylenes mg/kg
l Mg/Kg
rganics
2 -Dinfrotoluene ma/kg 36 043 3.2 0.15J 0.04[J
2 5-Dinitrotoluene ma/kg 24 0.15[J 0.49 0.045[7
P-Methylnaphthalene mg/kg
4,6-Dinitro-2-methylphenol mg/kg 0.17)J
iAcenaphthene ma/kg
cenaphthyiene mg/kg
racene mg/kg
nzo(a)anthracene ma/kg
nzo{a)pyrene ma/kg 0.028[J
nzo(byluoranthene mo/kg 0.047[J 0.0371J
enzo(ghi)perylene mg/kg
nzo(K)Auoranihene mg/kg
mg/kg
mg/kg 0.042]J
nz(a,h)anthracene mg/kg
mg/kg
mg/kg —0.057[7
mg/kg
ndeno(1,2,3-cd)pyrene mag/kg
mg/kg
mg/kg
mg/Kkg 0.031J
INTroaromatics -
2 4 5-Trinftrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
[2-Amino-4,6-dinitrotoluene
>_Nitrotoluene
i4-Amino-2,6-dinftrotoluene
mg/kg
mMa/Kg Z2.8|NJ
mg/kg
mg/kg
mg/kg
mg/kg 614(J 53.5|J o3[J
MQ/KQ

KN\PBOWATNT-AREA\Area B\Tab_4-1.xs(4-1)\11/7/00(3:17 PM)



Table 4-1

Summary of Detected Analytes in Soils

TNTB Rl Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 9)
463 472 452 456 417
SO11 SO12 SO13 SO14 SO15
10600 10610 10620 10630 10640
10-Nov-98 10-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98
8.0-10.0 4.0-50 0.0-1.0 0.0-1.0 0.0-1.0
arameter TOnAS Resul[Qual Resur]Qual Resulffiual | ResuR[Qual | ResuljQual |
O rg
[|2-Butanone mg/kg 0.015}J
tone mg/kg 0.11)J
arbon disuffide mg/kg
benzene mg/kg
[Toluene mg/kg 0.021[J 0.0032J
otal xylenes mg/kg 0.0024]J
nichloroethene
[Semivolatile Organics
J4-Dinitrotoiuene 44 0.49 0.19[J
Dinttrotoluene 0.62 0.065]J 0.053}J
0.029]J
0.041J 0.1]J
0.056[J 0.1T[J
mg/kg 0.073)J 0.14|J
mg/kg 0.0371J 0.0
mg/kg 0.074{J 0.1[J
mg/kg
mg/kg 0.075]J 0.12[J
mg/kg 0.032]J
mg/kg
mg/kg 0.11|J 0.1
mgaikg
g/kg 0.037|J 0.076]J
mg/kg
mg/kg 0.083{J
mg/Kg U.0831J U127
[Nffroaromatics
T Z5-Inmotoluene | mg/kg DA D
2 4-Dinitrofoluene
o-Dintrotoluene
P-Amino-4,5-dinftrotoluene
P-Nitrotoluene
4-Amino-2,6-dinitrotoluene
[-Niotolaene |
mg/kg
Ma/Kg U.23[N
mg/kg
mg/kg
mg/kg
mg/kg 6/.7]J
mg/kg

KN\PBOWATNT-AREAArea B\Tab_4-1.ds(4-1\11/7/00(3:17 PM)



Table 4-1

Summary of Detected Analytes in Soils
TNTB RI Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 9)
417 417 417 417 476
SO16 SO17 SO18 SO18 S020
10650 10660 10670 10680 10690
11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98
0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0
TOnis ResufQual — | ResuRjQual | ResuRjQual | ResuljQual | ResurjQual |
o g
||2-Butanone ma/kg
one mg/kg
| isulfide mg/kg
ylbenzene mg/kg
oluene mg/kg
otal xylenes mg/kg
[Trichloroethene mo/Kg
emivo) rganics
4-Dinitrotoluene mg/kg 0.16]J 0. 0.050[J 010
B-Dinttrotoluene maikg 0.072(J 0.08T1J
2 Inaphthalene mg/kg
,6-Dinitro-2-methylphenol | mg/kg
naphthene ma/kg
ngﬁﬁﬁﬁylene mg/kg .075]J
racene mg/kg 0.058[J 0.032[J
nzo(a)anthracene ma/kg 0.16[J 0.07[J 0.
nzo(a)pyrene mg/kg 0.21(J 0.081|J 0.05710 "0.039|J
Uoranthene ma/kg 0.18|J 0.078 0.0631J 0.0
nzo(ghi)perylene mg/kg 0.13[J 0.
Yuoranthene mg/kg 0.25]J 0.11|J 0.06|J
mg/kg
mglkg 0.19]J 0.0831J 0.067]J 0.051J
(a,n)anthracene mg/kg J
ma/kg
mg/kg 0.24]J 0.11[J 0.092[J 0.064[J
mg/kg
ndeno(1,2,3-cd)pyrene mg/kg 0.13}J 0.059]J
ma/kg
mg/kg K 0.047]J 0.045|J
MoJkg UZT)J U.0S7[J 007 U057]J
2 4 5-Trinfrotoluene 0.59
2 4-Dinitrotoluene
2 5-Dinitrotoluene
2-Amino-4,6-dinfrotoluene |
P-Nitrololuéne
i4-Amino-2,6-dinftrotoluene
mg/kg 0.12|N
mMO/Kg U.09S[N UU5[N U.TT{N UI6[N
mg/kg
mg/kg
mg/kg
" gl'{\- m
mg/xg

KN\PBOWATNT-AREArea B\Tab_4-1.1s(4-1)\11/7/00(3:17 PM)



Table 4-1

TNTB RI Report

Summary of Detected Analytes in Soils

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 9)
476 476 452 456 456
S021 S022 S023 $024 S0O25
10700 10710 10720 10730 10740
11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98
0.0-1.0 0.0-1.0 0.0- 1.0 0.0-1.0 0.0-1.0
ResuffQual | ResuRjQual | ResumQual |  ResuRjQual | ResuljQual |
arbon disulide mg/kg
ene ma/kg
|{Toluene mg/kg
ofal xylenes mg/kg
Ticio| ne MQIKG U.00T8[J
8Mivo rganics
2 4-Dinftrotoluene mg/kg 0.082[J 0.41 0.23]J
2 5-Dinftrotoluene ma/kg 0.044[J 0.11(J
naphthalene mg/kg 0.053]J
4, 5-Dinftro-2-methylphenol mg/kg
[Acenaphthene ma/kg
naphthyiene mg/kg
racene mg/kg
nzo(a)anthracene ma/kg 0.06[J 0.08[J
nzo(a)pyrene ma/kg 0.035(J 0.0681J 0.085[J
nzo(b)lucranthene 'mglkg 0.086[J 0.71J
nzo(ghi)perylene mg/kg 0.0671J 0.0511J
nzo(K)fuoranthene mg/kg 0.053[J KEIR)
mg/kg
To/kg 0.046[J 0.053[J 0.12[J
nz(a,h)anthracene mg/kg
mg/kg
mg/kg 0.062|J 0.16{J 0.16[J
mg/kg
hdeno(1,2,3-cd)pyrene mg/kg 0.069]J 0.05[J
mg/kg
mg/kg 0.046]J 0.076[J 0.071|J
MQ/KQ U054 U.TT|J U T3[J
4,6-Trinitrotoluene mg/kg 0.31 2.5 0.68
2, 4-Dinitrotoluene mg/kg
2 8-Dinfirololuene ma/ka
2-Amino-4,6-dinftrotoluene mg/kg 03
P-Nitrotoluene mg/kg
-Amino-2,6-dinfirotoluene mg/kg
mg/Kkg
mMo/Kg U.27[N
ma/kg
mg/kg
mg/kg
ma/kg 2451 126(J
Mg/kg

KNWPBOWATNT-AREAArea B\Tab_4-1.ds(4-1)\11/7/00(3:17 PM)



Table 4-1

Summary of Detected Analytes in Soils
TNTB RI Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 9)
NWNH 456 456 456 NWNH
S026_ S027 S028 __S029 S030
10750 10760 10770 10780 10790
11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98 11-Nov-98
0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0
TOnits ResufffQual | WW—WW;
mg/kg
mg/kg
mg/kg
mg/kg
m9£k9
mg/kg
mg/kg
A-Dinitrotoluene mg/kg 0.4|J 0.079J
l ,o-Dihitrotoluene mg/kg 0.1)J
-Methylnaphthalene ma/kg 0.1
mg/kg 0.062{J
mg/kg
ma/kg
mg/kg
mg/kg —0.04]J 0.045]J 0.044]J
mg/kg 0.045}J 0.048}J 0 J
mg/kg 0.071J 0.057)J 0.062]T
mg/kg 0.034)J
mg/kg 0.062]J 0.055J
mg/kg
mg/kg 0.091[J 0.058[J 0.051J
mg/kg
mg/kg
mg/kg 0.046(J 0.17[J 0.09%[J 0.040[J
mg/kg
ma/kg
mg/kg
mg/kg 0.19|J 0.066}J
MQ/KQ UIT[J “U.064[J 0.0471J
cS
2,4, 5-Trinftrotoluene mg/kg 043 T 1 0.
2,4-Dinitrotoluene mg/kg
2. 5-Dintrotoluene malkg
2-Amino-4,5-dinftrotoluene mg/kg
Z-Nitrotoluene mag/kg
[A-Amino-2,6-dinitrotoluene ma/kg 0.34
AR Mg/KQ
mg/ka
TQ/KG U.048[N
mg/kg
mg/kg
ma/kg
mg/kg
mgikg

KN\PBOWATNT-AREAArea B\Tab_4-1.xi3(4-1\11/7/00(3:17 PM)



Table 4-1

Summary of Detected Analytes in Soils

TNTB.RI Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 9)
456 NEWH 452 451 466
~5031 S0O32 SO33 SO34 SO35
10800 10810 10820 10830 10840
12-Nov-98 12-Nov-98 12-Nov-98 12-Nov-98 71-Nov-98
0.0- 1.0 0.0- 1.0 0.0-1.0 0.0-1.0 0.0-1.0
[Onits ResuffQual | ResuRjQual | ResuRjQual | Resuf[Qual | ResonjQual |
2-Butanone mg/kg
Acetone mg/kg
I rbon disufiide ma/kg 0.0022[J
ylbenzene mg/kg 0.0017}J
oluene mg/kg 0.011)J
otal xylenes mg/kg 0.0084|J
|[Trichioroethene Mgk
/Semivo Tganics
2,4-Dintrotoluene mg/kg 0.111J 0.17]J
2 5-Dinitrotoluene mg/kg
2-Methylnaphthalene mg/kg 0.068[J 0.17[J
4 6-Dinftro-2-methylphenol ma/kg
Acenaphthene mg/kg 0.093}J
[Acenaphthylene mg/kg 0.3|J
ra malkg 0.027[7 0.92
racene ma/kg 0.045[J 74
a)pyrene mg/kg 0.068}J 0.037J
Yluoranthene mg/kg 0.075]J . 0.039]J
o(ghi)perylene mglkg 0.057|J 0.
nzo(k)fluoranthene mg/kg 0.093|J 2
Tg/ka 027
mg/kg 0.0871J 24
nz(a h)anthracene mgkg 0.55
ma/kg 0.18|J
g/kg DEEIA) 5 00357 0.045[T
mg/kg 0.36]J
ndeno(1,2,3-cd)pyrene mg/kg 0.053J 1
J
J
J 0.037]0
2,4,6- I ninitrotoluene
[2,4-Dinitrotoluene
2, 6-Dinitrotoluene
[2-Amino-4,6-dintrotoluene
2-Nitrotoluene
4-Amino-2,6-dinArotoluene
oluene
jor 3
%&: mMgIkg U.T9[N 099N U.54[N UOFT[NT—_ |
mg/kg
mg/kg
mg/kg 445
mg/kg 7.6 153
g
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Table 4-1

Summary of Detected Analytes in Soils
TNTB Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 9)
463 473 473 462 472
S036 S037_ S038 S039 SO40
10850 10860 10870 10880 10890
12-Nov-98 12-Nov-98 12-Nov-98 12-Nov-98 12-Nov-98
0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.0
—ResulfQual | ResuR[Qual | ResuljQual | ResuljQual | ResuRjQual
0.011J
otal xylenes mg/k
|[Trichioroethene mg/Kg
[Semivolatile Organics
Z-Dinftrotoluene mg/kg 0.057]J 0.53 0.083[J 0.054]J
2.6-Dinitrotoluene mg/kg 0.16]J
2-Methylnaphthalene ma/kg ~ 0.061}J 0.054{J
{ 6-Dinitro-2-methylphenol mg/kg
[Acenaphthene
JAcenaphthylene
[Anthracene
nzo(a)anthracene 0.0439]J 0.05]J
nzo(a)pyrene 0.0771J 0.055
nzo(b)fiuoranthene 0.1jJ 0.044]J
nzo(ght)perylene 0. J
nzo(K)luoranthene 0.087[J 0.055[J
rbazole
Frysene : 0.057|J 0.054]J
nz{a h)anthracene mg/kg 0.48
benzofuran mg/kg 0.13)J
nthene mg/kg 3.9 0.097]J 0.11)J 0.1y
ne mg/kg 0.17])J
ndeno(1.2,3-cd)pyrene mg/kg 0.96 0.037[J 0.062[J
aphthalene mg/kg 0.05[J
henanthrene mg/kg 2.3 0.045|J 0. J
ne mg/Kkg 2.7 U.077}JT 0.086]J DO7T}J
[Nitroaromatics
.4,6-Tnnitrotoluene mg/kg 0.4
4-Dnnitrotoluene mg/kg 0.
.b-DUinitrotoluene mg/kg
-Amino-4,6-dinitrotoluene ma/kg
-Nitrotoluene mg/kg
{FAmino-2 B-dinitrotoluene ma/kg
FNitrololuerie mMg/Kg
MG/Kg
MgIKG — U.04T|N U45[N 1.'&0
mg/kg
mg/kg
mg/kg
mg/kg 58.4
mg/Kg 22
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Table 4-1

Summary of Detected Analytes in Soils
TNTB Rl Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 9 of 9)

J - Indicates an estimated value.
N - Compound is tentatively identified.

D - Sample required dilution in order to be within calibration range; reported values are
adjusted to refiect the dilution.

Shaded text exceeds risk based remediation concentration presented in Volume |l of this report.
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Table 4-2

Building 412 DNT Sweating and Graining House
Field Screening Analytical Results

TNT B Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

" . sample | Sample 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,6 TNB
Boring No.f ™\ Depth (f) Resuilt Result Result Result Resuit Result

) (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual
$8107 10106 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$5108 10107 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 Ud 0.18 uJ
85109 10108 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S110 10109 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS111 10110 0-1 0.18 U 0.17 U 4.0 U 0.18 UJ 0.18 uJ
§5112 10111 0-1 0.18 U 0.17 (Y] 40 U 4.0 U 0.18 UJ 0.18 UJ
SS113 10112 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SS114 10113 0-1 0.18 U 0.17 U 4.0 U 0.18 uJ 0.18 uJd
§5115 10114 0-1 0.18 Y 0.17 U U 4.0 U 0.18 uJ 0.18 uJ
S5116 10115 0-1 0.18 U 0.17 U U 4.0 U 0.18 w 0.18 uJ
S$S8117 10116 0-1 0.18 U 0.17 U U 4.0 U 0.18 uJ 0.18 uJ
§5251 10250 0-1 0.18 U 0.17 U U 4.0 U 0.18 UJ 0.18 UJ
§S8252 10251 0-1 0.18 U 0.17 U U 4.0 U 0.18 UJ 0.18 UJ
§5253 10252 0-1 0.18 U 0.17 U U 4.0 U 0.18 uJ 0.18 UJ
$S5254 10253 0-1 0.18 U 0.17 U U 4.0 U 0.18 uJ 0.18 uJ
$S255 10254 0-1 0.18 U 0.17 U U 4.0 U 0.18 uJ 0.18 UJ
55256 10255 0-1 0.18 U 0.17 U U 4.0 U 0.18 uJ 0.18 uJ
$S257 10256 0-1 0.18 U 0.17 U U 4.0 U 0.18 UJ 0.18 uJ
S$8305 10304 0-1 0.18 U 0.17 ) e 4.0 U 0.18 uJ 0.18 uJ
S§5306 10305 0-1 0.18 U 0.17 U 4.0 U 0.18 UJ 0.18 UJ
58387 10398 2.5-3.0 0.18 U 0.17 U 4.0 U 0.18 UJ 0.18 uJ
S8387 10399 5-6 0.18 U 0.17 U 4.0 UD 0.18 uJb 0.18 UJD

U - not detected above reporting limit

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume 1! of this report.
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Table 4-3

Building 415 DNT Nitrating Building

Field Screening Results

TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

| 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,56 TNB
Boring No. Sa’:; ple Di?)%p::t) Result Result Result Result Result Result I!I
) =(ppm) Qual (p;_)_:__n__)_ Qual| (ppm) | Qual| (ppm) gal (ppm) Qi (ppm) | Qual |
SS118 | 10117 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS119 10118 0-1 0.18 U 0.17 U 4.0 U 4.0 ) 0.18 uJ 0.18 uJ
$S120 | 10119 0-1 0.18 Y] 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS121 10120 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S$S122 | 10121 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S123 | 10122 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$5124 10123 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S8125 10124 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S$S126 | 10125 0-1 0.18 V) 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ ||
SS190 | 10189 0-1 0.18 U 0.17 U 4.0 Y] 4.0 U 0.18 uJ 0.18 uJ ||
SS191 | 10190 0-1 0.18 U 017 | U 4.0 U 4.0 V] 0.18 uJ 0.18 uJ ||

U - not detected above reporting limit

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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Table 4-4

Building 417 Wastewater Disposal Settling Tanks

Field Screening Results

TNT B Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Sample | Sample 2A4,6 DNT 2,46 TNT ~ 24DNT 2,6 DNT 4A2,6 DNT 1,3,6 TNB
Boring No.| ™\ / Depth (ft) Result Resuft Result Result Resuft Result
) (ppm) | Qual| (ppm) | Qual| (ppm) | Qual 1 (ppm) | Qual
[ SS047 | 10046 0-1 4.0 U 4.0 U 0.18 Ul | 018 uJ
SS048 | 10047 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS049 | 10048 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S050 | 10049 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S§S051 | 10050 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS052 | 10051 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S§S053 | 10052 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S054 | 10053 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS055 | 10054 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS056 | 10055 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS057 | 10056 0-1 4.0 V) 4.0 U 0.18 uJ 0.18 uJ
SS058 | 10057 0-1 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
S§S237 | 10236 0-1 67 uD 67 ubD 3.0 uJD 3.0 uJD
§5238 | 10237 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S§S239 | 10238 0-1 80 ubD 80 uD 3.6 uJD 3.6 uJD
§S240 | 10239 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S241 | 10240 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S242 | 10241 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S243 | 10242 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S§S244 | 10243 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S282 | 10281 0-1 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
$5283 | 10282 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ it
S§S284 | 10283 0-1 4.0 V) 4.0 U 0.18 uJ 0.18 uJ ||
S§S336 | 10335 0-1 4.0 U 4.0 U 0.18 uJ 0.18 U i
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Table 4-4

Building 417 Wastewater Disposal Settling Tanks

Former Plum Brook Ordnance Works, Sandusky, Ohio

Field Screening Results

TNT B Remedial Investigation

(Page 2 of 2)
Sample | Sample 274,6 DNT 2,46 TNT __24DNT 2,6 DNT 4A2,6 DNT 1351NB |
Boring No. Nop Do thp o Result Result Result Resuft Result Resuft
' pth (1) (ppm) |Qual| (ppm) |Qual| (ppm) | Qual| (ppm) | Qual| (ppm) | Qual| (ppm) [ Qual

S$8337 10336 4.0 U 0.18 uJ 0.18 uJ |
SS5361 10360 4.0 U 0.18 UuJ 0.18 Ud
§8362 10361 4.0 U 0.18 UJ 0.18 uJ
S0O156 10645 4.0 U 0.18 uJ 0.18 w
S016 10655 4.0 U 0.18 UJ 0.18 uJ
SO17 10665 4.0 U 0.18 UJ 0.18 uJ
S0O18 10675 4.0 U 0.18 uJ 0.18 uJ
S019 10685 4.0 U 0.18 UJ 0.18 uJ

U - not detected above reporting limit.
J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to refiect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Table 4-5

Wastewater Disposal Pipelines
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

[ Sample | Sample |—2A%6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No.| ™ Depth (ft) Result Result Result Result Result Result
- (ppm) | Qual (ppm) | Qual (p_g_m) Qual| (ppm) | Qual| (ppm) Qual
SS296 | 10295 0-1 0.18 U | 4.0 U 40 1] 0.18 uJ 0.18 uJ
85297 | 10296 0-1 0.18 V) 4.0 U 4.0 U 0.18 UJ 0.18 UuJ
88319 10318 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$8363 NC NC NC NC NC NC NC
S5S364 NC NC NC NC NC NC NC
S8365 | 10364 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS366 10365 0-1 0.18 U 4.0 U 40 U 0.18 UJ 0.18 UJ
SS367 NC NC NC NC NC NC NC
S$S368 10367 3-4 0.18 U 40 U 4.0 U 0.18 UJ 0.18 uJ
S$8368 10368 6-7 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SS369 10369 | 2.5-4.5 0.18 U 0.17 ) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS369 10370 7-7.5 0.18 4,0 U 4.0 U 0.18 uJ 0.18 uJ
SS370 | 10371 | 2-2.5 |[HRCIrRuE NN T i 40 U 40 U 0.18 UJ 0.18 uJ
SS370 | 10372 | 445 | 18 | U [ANEEEEI | 400 UD 400 UD 18 UJD 18 UJD
{ SS371 [ 10373 | 2-2.5 [FANCKEEEN NIRRT 4.0 U 40 U 0.18 0J 0.18 0J
S8372 10374 | 1.5-2.0 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$8373 10375 3.5-4 0.18 U U 4.0 U 4.0 U 0.18 uJ 0.18 Ud
88373 10376 | 7.5-8.0 0.18 U U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SO01 10505 | 0.5-2.0 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S002 10515 | 3.5-4.0 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ

U - not detected above reporting limit.

J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume |l of this report.

<0.1 - compound present but at a non-quantifiable concentration.

NC- not collected, bedrock encountered ato 1.5 feet below ground surface.
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Table 4-6

Building 451 Mono House
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 1 of 2)

Sample | Sample 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,56 TNB
Boring No.| Depth () Resuit Resuit Result Resuit Result Result
) (ppm) Qual (ppm) Qual (ppm) | Qual (ppm) Qual (ppm) Qual (ppm) | Qual
$S8137 | 10136 0-1 0.18 u 0.17 U 4.0 u 4.0 U 0.18 uJ 0.18 UJ
$5138 | 10137 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
$S139 | 10138 0-1 4.0 U 4.0 U 0.18 uJ 0.18 ud
$S140 | 10139 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S141 10140 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 Ud
SS142 | 10141 0-1 0.18 u 0.17 U 4.0 U 40 U 0.18 uJ 0.18 uJ
$S8143 | 10142 0-1 0.18 u 0.17 U 4.0 u 4.0 U 0.18 uJ 0.18 uJ
SS144 | 10143 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJd
§S145 | 10144 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 Ud
SS146 | 10145 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 w
S$S147 | 10146 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
S$S148 | 10147 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S149 | 10148 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S269 | 10268 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UA]
$8270 | 10269 0-1 0.18 u 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§8271 10270 0-1 0.18 1] 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S§8272 | 10271 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
§8273 | 10272 0-1 0.18 U 0.17 u 4.0 U 4.0 U 0.18 ud 0.18 ud
S§S302 10301 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
S$S303 | 10302 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 (VX] 0.18 uJd
S$S304 | 10303 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 ud 0.18 uJ
$8382 | 10390 4-6 0.18 u 0.17 U 40 U 40 U 0.18 ud 0.18 UJd
S$S8382 | 10391 8-10 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S383 | 10392 4-6 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
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Table 4-6

Building 451 Mono House
Field Screening Analytical Resuilts
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

U - not detected above reporting limit.

(Page 2 of 2)
2A4,6 DNT 2,46 TNT [ 2,4DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sa;qrr;ple DSal::‘p:?t) Result Result Resuft Result Result Result”
' P (ppm) |Qualf (ppm) |Qual|{ (ppm) |Qual| (ppm) [Qual] (ppm) | Qual] (ppm) | Qual

[ ss383 [ 10393 [ 8-10 0.18 u 0.17 U 40 | U 4.0 u 018 | U [ o018 [ uJ

S$S384 | 10394 4-6 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UuJ

S$S384 | 10395 8-10 4.0 U 4.0 U 0.18 uJ 0.18 UJ

S034 10835 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ |

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Table 4-7

Building 452 Fortifier House
Field Screening Analytical Results
TNT B Remedial Investigation

(Page 1 of 2)

KN\PBOWATNT-AREA\Area B\TABLES4-.xis(Table 4-7)\11/7/00(2:57 PM)

. Sample | Sample 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No.| ™ 7 Depth (f) Result Result Result Resuit Result Result

’ (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual

SS150 10149 0-1 0.18 U 0.17 V) 40 U 4.0 U 0.18 uJ 0.18 uJ
S$51561 10150 0-1 0.18 U Axjre Lo 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S8152 10151 0-1 0.18 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
851563 10152 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
S5154 10153 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S155 10154 0-1 0.18 U i 4.0 U 4.0 U 0.18 UJ 0.18 uJ
58156 10155 0-1 0.18 U U 40 U 4.0 U 0.18 uJ 0.18 UJ
88157 10156 0-1 0.18 U 0.17 W) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS158 10157 0-1 0.18 U 0.17 U 40 U 4.0 U 0.18 uJ 0.18 UJ
85159 10158 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S160 | 10159 0-1 0.18 U 0.17 W) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S5161 10160 0-1 0.18 U & n 40 U 4.0 U 0.18 uJ 0.18 uJ
S$8162 10161 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS8163 10162 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS194 10193 0-1 U ] 4.0 U 4.0 U 0.18 UJd 0.18 UJ
S82568 10257 0-1 4.0 U 4.0 U 0.18 ud 0.18 uJ
§8259 10258 0-1 U ) 4.0 u 4.0 U 0.18 uJ 0.18 uJ
|| $8260 10259 0-1 0.18 U 0.17 U 4.0 U 4.0 ) 0.18 uJ 0.18 uJ
S$S5261 10260 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S5262 10261 0-1 uD [ 400 ubD 400 ubD 18 uJD 18 uJD
S$5263 10262 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
55264 10263 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
$85265 10264 0-1 4.0 U 4.0 U 0.18 ud 0.18 UJ
$5266 10265 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ




Former Plum Brook Ordnance Works, Sandusky, Ohio

Table 4-7

Building 452 Fortifier House
Field Screening Analytical Results
TNT B Remedial Investigation

(Page 2 of 2)
2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sa;qmp e DSar:':p l: Resuit Result Result Result Result Resuit

o |Depth (®) | om) [Quai| (pom) |Qual| (pm) |Qual| (ppm) |Qual| (ppm) |Qual| (ppm) | Qual
55200 | 10289 | 0-1 6 uD - 130 [uD | 130 | uD 6 uD| 6 uJD
§S291 | 10290 | 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS209 | 10298 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ ||
SS300 | 10299 | 0-1 0.18 U ‘ 4.0 U 4.0 U 018 | UJ | 018 | UJ
SS301 | 10300 | 0-1 0.18 U 0.17 1] 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS323 | 10322 | 01 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ | 0.8 uJ
SS324 | 10323 | 01 4.0 1] 0.18 uJ 0.18 uJ
§S§325 | 10324 | 0-1 0.18 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS375 | 10378 | 46 1800 U 40000 | UD | 40000 | UD | 1800 | UJD| 1800 | UJD
SS375 | 10379 | 8-10 18 U 400 UD 400 UD 18 UJD 18 UJD
SS380 | 10386 | 4-6 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS380 | 10387 | 8-10 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS381 | 10388 | 46 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 UJ
SS381 | 10389 | 8-10 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SO13 | 10625 | 45 1800 | UD 40000 | UD | 40000 | UD | 1800 | UJD| 1800 | UJD
§023 | 10725 | 0-1 18 ubD 400 UD 400 UD 18 UJD 18 UJD
SO33 | 10825 | 0-1 0.18 U 0.17 ] 4.0 U 4.0 U 0.18 UJ | 018 0J

U - not detected above reporting limit.
J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume i of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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Table 4-8

Building 453 Bi-Tri House
Field Screening Analytical Results
TNT B Remedial investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample | Sample 2A4.6 DNT 246 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1351NB |
No Depth (f) Result Result Result Resuft Result Result’

' (ppm) |Qual] (ppm) |Qual| (ppm) |Qual{ (ppm) |Qual| (ppm) |Qual| (ppm) | Qual

10163 0-1 0.18 1] 0.17 U 4.0 U 4.0 V) 0.18 uJ 0.18 uJ I.

SS165 | 10164 0-1 0.18 U 0.17 1] 40 U 4.0 1] 0.18 uJ 0.18 UH|
SS166 | 10165 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 0J
SS167 | 10166 0-1 0.18 1] 0.17 U 40 U 40 U 0.18 uJ 0.18 uJ
SS168 | 10167 0-1 0.18 1] 0.17 ) 40 ] 4.0 U 0.18 uJ 0.18 uJ
I 'ss169 | 10168 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
I SS170 | 10169 0-1 0.18 1] 0.17 1] 4.0 U 40 U 0.18 uJ 0.18 uJ
i 'SS267 | 10266 0-1 0.18 1] 0.17 ) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS268 | 10267 0-1 40 U 4.0 U 0.18 uJ 0.18 uJ
SS298 | 10297 0-1 0.18 1] 0.17 7] 40 ] 4.0 U 0.18 uJ 0.18 uJ
SS379 | 10384 45 6 uD 130 uD 130 uD 6.0 uJD 6.0 uJD
" SS379 | 10385 | 7.5-8.5 0.18 ] 0.17 ) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SO06 | 10555 45 220 uD 5000 ub 5000 UD 220 uJD 220 uJD

U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume II of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Table 4-9

Building 456 Wash House
Field Screening Analytical Results
TNT B Remedial Investigation

(Page 1 of 3)

KN\PBOWATNT-AREAArea B\TABLES4-.xIs(Table 4-9)\11/7/00(3:02 PM)

Sample | Sample 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No.f ™\ Depth (f) Resuft Result Result Result Result Result

) (ppm) Qual (ppm) Qual| (ppm) Qual {(ppm) _(E_?I (ppm) Qual (ppm) Qual
SS171 10170 0-1 ' 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS172 | 10171 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS173 | 10172 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS174 | 10173 0-1 1000 ub 1000 ubD 45 uJD 45 uJD
SS175 | 10174 0-1 4.0 U 4.0 U 0.18 uJ 0.18 UJ
88176 | 10175 0-1 500 ub 500 UbD 22.5 uJD 22.5 UJD
S§8177 | 10176 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS178 | 10177 0-1 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS179 | 10178 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S180 | 10179 0-1 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS181 10180 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS182 | 10181 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS210 | 10209 0-1 8000 ub 8000 ubD 360 uJD 360 UJD
S§S211 10210 0-1 e 40000 ub 40000 ub 1800 uJD 1800 UJD
§S8212 | 10211 0-1 8000 ub 8000 ub 360 uJD 360 UJD
§S8213 | 10212 0-1 13.3 ub 13.3 ub 0.6 UJD 0.6 UJD
S8215 | 10214 0-1 8.0 UbD 8.0 ub 0.36 uJD 0.36 UJD
S§S216 | 10215 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UuJ
§S8217 | 10216 0-1 4.0 U 4.0 U 0.18 udJ 0.18 uJ
SS218 | 10217 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UJ
58219 | 10218 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S§S8220 | 10219 0-1 4.0 U 4.0 V] 0.18 uJ 0.18 uJ




Former Plum Brook Ordnance Works, Sandusky, Ohio

Table 4-9

Building 456 Wash House
Field Screening Analytical Results

TNT B Remedial Investigation

(Page 2 of 3)
|r Sample | Sample 2A4,6 DNT 2,46 TNT ~ 2,4DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No.{ ™\ / Depth (f) Result Result Result Result Resuit Resuit
= ' _(ppm) [ Qual{ (ppm) | Qual| (ppm) [Qual| (ppm) |Qual| (ppm) | Qual| (ppm) Qual |

$5221 10220 0-1 0.18 U | e “f 4.0 U 4.0 U 0.18 uJ 0.18 uJ |
885222 10221 0-1 DR R L B 133 ub 133 ub 6.0 uJD 6.0 uJD
$5223 | 10222 0-1 ‘ 4.0 U 4.0 U 0.18 uJ 0.18 UJ
S8224 10223 0-1 0.18 4.0 U 4.0 U 0.18 UJ 0.18 UJ
88225 10224 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UJ
$S5226 10225 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
85278 10277 0-1 el i 4.0 U 0.18 uJ 0.18 UJ
55292 10291 0-1 40 ubD 1.8 uJD 1.8 UJD
$5293 | 10292 0-1 400 ub 18 uJD 18 UJD
55294 10293 0-1 U 4.0 U 0.18 UJ 0.18 UJ
§$8295 10294 0-1 U 4.0 U 0.18 UJ 0.18 UJ
88326 | 10325 0-1 U 4.0 U 0.18 UJ 0.18 uJ
§8327 | 10326 0-1 U 4.0 U 0.18 uJ 0.18 uJ
S§S328 | 10327 0-1 U 4.0 U 0.18 uJ 0.18 uJ
S$8329 | 10328 0-1 U 4.0 U 0.18 uJ 0.18 uJ
S8330 10329 0-1 uD 40 uD 1.8 UJD 1.8 UJD
SS331 10330 0-1 U 4.0 U 0.18 UJ 0.18 UJ
88374 10377 3-4 U 4.0 U 0.18 uJ 0.18 uJ
SS378 | 10383 | 2.5-3.5 [N U 4.0 U 0.18 uJ 0.18 uJ
SO05 10545 | 2.5-3.56 ub 400 ub 18 UJD 18 uJD
S009 10585 0-1 ubD 400 Ub 18 UJD 18 UJD
S014 10635 0-1 ub 4000 ubD 1800 uJD 1800 UJD
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Table 4-9

Building 456 Wash House
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)
2A4,6 DNT 24,6 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,6 TNB
Boring No. Sa;‘ ple DSar;\pl: Result Result Result Result Result Result
0. epth (f) {(ppm) n Qual| (ppm) | Qual| (ppm) | Qual]| (ppm) | Qual
S024 10735 0-1 ' ub 400 ub 18 uJbD 18

S027 10765 0-1
I SO28 10775 0-1
I SO29 10785 0-1
|| S031 10805 0-1
U - not detected above reporting limit.
J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume il of this report.
<0.1 - compound present but at a non-quantifiable concentration.

130 ubD 130 ubD 6.0 uJD 6.0
40 ub 40 ubD 1.8 uJD 1.8
4.0 U 4.0 Y 0.18 uJ 0.18
uD 200 ub 9.0 uJD 9.0
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Northeast Nail House
Field Screening Analytical Results

Table 4-10

TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

—_—

KN\PBOWATNT-AREAArea B\TABLES4-.xlIs(Table 4-10)\11/7/00(2:57 PM)

U - not detected above reporting limit,

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
| Boring No. SaNmpIe DSartl:‘pI?t Resuilt Result Result Resuft Result Resuit I||
0. epth (f) (ppm) | Qual| (ppm) | Qual| (ppm) | Qual (ppm) | Qual
SS065 | 10064 0-1 4.0 U 4.0 U 0.18 uJ 018 | UJ
SS183 | 10182 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS184 | 10183 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS185 | 10184 0-1 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
§S186 | 10185 0-1 4.0 u 4.0 Y] 0.18 uJ 0.18 uJ
SS187 | 10186 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S188 | 10187 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS189 | 10188 0-1 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
S$S197 | 10196 0-1 4.0 7] 4.0 U 0.18 uJ 0.18 uJ
55198 10197 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S8227 10226 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
§S228 10227 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UJ
85229 10228 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S$S230 | 10229 0-1 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
85231 10230 0-1 4.0 U 4.0 U 0.18 uUJ 0.18 uJ
§5274 10273 0-1 4.0 U 4.0 ) 0.18 UJ 0.18 uJ
88275 10274 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
88276 | 10275 0-1 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
SS277 10276 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UJ
S032 10815 0-1 4.0 U 4.0 U 0.18 uJ 0.18 UJ

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.
<0.1 - compound present but at a non-quantifiable concentration.



Table 4-11

Building 459 Acid Fume Recovery Building
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

2A4,6 DNT 24,6 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,56 TNB
"Boring No. SaNmple Dsa":‘p': Result Result Resuft Resuft Result Result
| 0 epth () (ppm) (ppm) | Qual| (ppm) |Qual] (ppm) |Qual| (ppm) | Qual
[ 85127 [ 10126 [ 01 | 140 ] 4.0 U 0.18 uJ 0.18 uJ i
SS128 | 10127 0-1 0.18 V) . U 4.0 Y 4.0 U 0.18 uJ 0.18 uJ ||
S§S129 | 10128 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ |f
l S§S130 | 10129 0-1 0.18 U 0.01 J 4.0 U 4.0 U 0.18 UJ 0.18 uJ |ji
I ss131 10130 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ |
§S132 | 10131 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ ||
|| S§S133 | 10132 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ |
I sS134 | 10133 0-1 0.18 Y 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ ji
[ 135 | 10134 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ it
II SS136 | 10135 | 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 | UJ |
SS199 | 10198 0-1 4.0 U 0.18 uJ 0.18 uJ |

U - not detected above reporting limit.

J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Building 461 Mono House

Table 4-12

Field Screening Analytical Results
TNT B Remedial Investigation

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sa’;n ple DSar;;‘pI: Resuft Result’ Result Resuit Result Result

o |Deph® (ppm) (ppm) | Qual| (ppm) [ Qual| (ppm) | Qual
SS091 10090 0-1 ’ 4.0 U 0.18 uJ 0.18 UJ
S§S092 | 10091 0-1 4.0 U 0.18 uJ 0.18 uJ
SS093 | 10092 0-1 4.0 U 0.18 uJ 0.18 uJ
SS094 | 10093 0-1 4.0 U 0.18 UJ 0.18 uJ
SS095 | 10094 0-1 4.0 U 0.18 uJ 0.18 UJ
S§8200 | 10199 0-1 4.0 U 0.18 UJ 0.18 UJ
SS247 | 10246 0-1 4.0 U 0.18 uJ 0.18 UJ
55248 | 10247 0-1 4.0 U 0.18 UJ 0.18 UJ
SS249 | 10248 0-1 4.0 U 0.18 UJ 0.18 UJ
SS250 | 10249 | 01 Bl a0 U 018 | UJ | 018 | UJ
SS391 10404 4-5 U ub 10 ub 0.45 udD 0.45 UJD
SS8400 | 10421 4-5 . Y . U 4.0 U 0.18 uJ 0.18 uJ
SS400 | 10422 8-9 0.18 U 0.17 U 4.0 U 4.0 U 0.18 Ud 0.18 uJ
SS401 10423 4-5 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS401 10424 8-9 0.18 Y 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UuJ
85402 | 10425 4-5 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJd 0.18 UJ
SS402 | 10426 8-9 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 ud
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U - not detected above reporting limit.
J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume II of this report.
<0.1 - compound present but at a non-quantifiable concentration.




Former Plum Brook Ordnance Works, Sandusky, Ohio

Building 462 Bi-Tri House

Table 4-13

Field Screening Analytical Results
TNT B Remedial Investigation

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sa,\rln ple DSar::‘pI: Result Result Result Resuit Resuit Result

0. epth (ft) (ppm) | Qual (ppm) |Qual] (ppm) | Qual|] (ppm) |Qual|] (ppm) | Qual

| SS081 | 10080 0-1 0.18 U | U 4.0 u 0.18 uJ 0.18 uJ
SS082 | 10081 0-1 0.18 U | U 4.0 U 0.18 uJ 0.18 uJ
SS083 | 10082 0-1 0.18 U U 4.0 U 0.18 uJ 0.18 uJ
SS084 | 10083 0-1 0.18 U | Y 4.0 V) 0.18 uJ 0.18 uJ
SS085 | 10084 0-1 0.18 U V) 4.0 U 0.18 UJ 0.18 uJ
SS086 | 10085 0-1 0.18 U | U 4.0 U 0.18 uJ 0.18 uJ

{| Ssos7 | 10086 0-1 0.18 U] U 4.0 U 0.18 uJ 0.18 uJ
i ssoss | 10087 0-1 0.18 U | U 4.0 U 0.18 UJ 0.18 uJ
" SS089 | 10088 0-1 0.18 U | Y 4.0 Y 0.18 uJ 0.18 uJ
SS090 | 10089 0-1 0.18 U | U 4.0 U 0.18 uJ 0.18 uJ

" SS245 | 10244 0-1 0.18 U | U 4.0 U 0.18 uJ 0.18 UJ
S§S246 | 10245 0-1 0.18 u | U 4.0 U 0.18 uJ 0.18 uJ
§8322 | 10321 0-1 0.18 U | . U 4.0 U 0.18 uJ 0.18 uJ
S§S392 | 10405 3-5 ; 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S8392 | 10406 6-8 | L o R 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SO08 | 10575 6-8 0.18 U 0.17 4.0 U 4.0 U 0.18 uJ 0.18 uJ
|L_SO39 | 10885 0-1 0.18 U 0.17 4.0 U 4.0 U 0.18 uJ 0.18 uJ

U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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Table 4-14

Building 463 Fortifier House
Field Screening Analytical Resuits
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,56 TNB
Boring No Sahrln ple DSan;‘pI: Result Result” | Result Result Resuft Result

0. epth (ft) (ppm) | Qual|l (ppm) (ppm) | Qual{ (ppm) |Qual| (ppm) |[Qual] (ppm) | Qual
2 U] 018 | UJ| 018 | UJ]
4 U 0.18 uJ 0.18 uJ ||
4 U 0.18 uJ 0.18 uJ
4 U 0.18 uJ 0.18 uJ “
4 U 0.18 uJ 0.18 uJ I
4 U 0.18 UJ 0.18 uJd |
10 ub 0.45 uJD 0.45 uJD
400 ub 18 uJD 18 uJD
4 U 0.18 uJ 0.18 UJ
4 U 0.18 uJ 0.18 uJ “
4 U 0.18 UJ 0.18 uJ
4 U 0.18 uJ 0.18 uJ |i
4 U 0.18 uJ 0.18 uJ |f
400 ub 18 uJD 18 uJD ||
4 U 0.18 uJ 0.18 uJ |

U - not detected above reporting limit.

J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume il of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Table 4-15

Building 466 Wash House
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 1 of 2)

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sahrln ple DSartr;p '?t Result Result | Result’ Result Result Result

0. epth (f) {ppm) (ppm) Qual {(ppm) | Qual (ppm) | Qual (ppm) Qual
S§S066 | 10065 0-1 [N [T 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS067 | 10066 0-1  |EEEETIER G 4.0 U 4.0 U 0.18 - uJ 0.18 UJ
SS068 | 10067 0-1 0.18 . 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS069 | 10068 0-1 0.18 Lo BN 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S070 | 10069 0-1 0.18 . 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S071 10070 0-1  [SSNNC T (R B 1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S072 | 10071 0-1 0.18 U . 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS073 | 10072 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 ud 0.18 UJ
S$S074 | 10073 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S075 | 10074 01 0.18 u 0.17 U 40 U 4.0 U 0.18 uJ 0.18 UJd
88076 | 10075 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS077 | 10076 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§5078 | 10077 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S079 | 10078 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS080 | 10079 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
$S232 | 10231 0-1 0.18 u 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$5233 | 10232 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 udJ
§S234 | 10233 0-1 0.18 u 4.0 U 4.0 U 0.18 uJ 0.18 UJ
88279 | 10278 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SS308 | 10307 0-1 0.18 u 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S309 | 10308 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SS332 | 10331 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
88333 | 10332 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS8376 | 10380 3-4 400 ub 400 ub 18 uJD 18 UJD
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Table 4-15

Building 466 Wash House
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

2A4,6 DNT 24,6 TNT | 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Sar:n plg DSar;r;‘p|: Result Result Result Result Result Result |
0 __ep (f) (ppm) | Qual] (ppm) | Qual I (ppm) | Qual|l (ppm) |Qual| (ppm) | Qual| (ppm) | Qual J
10381 | 7.0-7.5 12| UD — 27 ub [ 27 ub | 12 Jumb] 12 TJu
10396 | 2.5-3.5 0.18 U 0.17 ) 4.0 U 4.0 U 0.18 UJ 0.18 uJ
S$5386 10397 | 4.0-4.5 0.18 U 0.17 4.0 U 4.0 U 0.18 uJ 0.18 uJ
" S003 10525 34 ' R o 400 ub 400 ubD 18 UJD 18 UuJD
SO04 | 10535 | 56 4.0 U 40 U 018 | UJ 018 | UJ
|| 8025 10745 0-1 ' P 4.0 U 4.0 U 0.18 uJ 0.18 uJ
ﬂ SO35 10845 0-1 0.18 , 4.0 U 40 U 0.18 uJ 0.18 uJ

U - not detected above reporting limit.

J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Northwest Nail House

Table 4-16

Field Screening Analytical Resuits
TNT B Remedial Investigation

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
‘Boring No. Sa& ple Dseir::'np::t) Result Result Result Result Result Result Ii

' (ppm) | Qual| (ppm) Qual| (ppm) 1 Qual| (ppm) | Qual| (ppm) |Qual}] (ppm) | Qual
S$S042 | 10041 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ |
SS043 | 10042 0-1 0.18 U 0.17 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
SS044 | 10043 0-1 4.0 U 4.0 Y] 0.18 uJ 0.18 uJ
SS045 | 10044 0-1 0.18 U 0.17 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS046 | 10045 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S195 | 10194 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS196 | 10195 0-1 4.0 U 4.0 Y] 0.18 uJ 0.18 uJ
S§S204 | 10203 0-1 4.0 U 4.0 Y] 0.18 uJ 0.18 u
S§S205 | 10204 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S206 | 10205 0-1 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
S§S207 | 10206 0-1 12 uD 12 ubD 0.6 uJD 0.6 uJD
§S208 | 10207 0-1 18 ub 400 ubD 400 ub 18 uJD 18 uJD
§S209 | 10208 0-1 0.18 U 4.0 U 4.0 Y 0.18 uJ 0.18 uJ
S§S285 | 10284 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S286 | 10285 0-1 0.18 U 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
$S287 | 10286 0-1 0.18 U 4.0 U 4.0 Y] 0.18 uJ 0.18 uJ
§S5288 | 10287 0-1 0.18 U | 4.0 V) 4.0 U 0.18 uJ 0.18 uJ
S$5289 | 10288 0-1 0.18 U 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
§S377 | 10382 | 3.0-3.5 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S026 10755 0-1 0.18 U | 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
S030 10795 0-1 0.18 U | 4.0 U 4.0 U 0.18 uJ 0.18 UJ
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U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume I of this report.
<0.1 - compound present but at a non-quantifiable concentration.



Table 4-17

Building 469 Acid Fume Recovery Building
Field Screening Analytical Resuits
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring No. Sa;‘lmple DSartr':pI: Result Result ! Result - Result Result’ Result
0. epth (f) (ppm) |Qual| (ppm) |Qual] (ppm) |Qual| (ppm) | Qual| (ppm) ng_l_ (ppm) | Qual
SS096 | 10095 0-1 0.18 U 40 V] 0.18 UJ | 0.18 uJ
I‘ S$S097 | 10096 0-1 0.18 U 0.17 U 4.0 U 4.0 Y] 0.18 uJ 0.18 uJ
SS098 | 10097 0-1 0.18 U 4.0 U 0.18 uJ 0.18 uJ {
I ss099 | 10098 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 UJ 0.18 uJ
Il ss100 | 10099 0-1 0.18 1] 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS101 | 10100 0-1 0.18 U 0.17 V] 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
|| S$S102 | 10101 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS103 | 10102 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS104 | 10103 0-1 0.18 U 0.17 V] 4.0 U 4.0 V] 0.18 uJ 0.18 uJ
S$S105 | 10104 0-1 0.18 Y] 4.0 V] 4.0 U 0.18 uJ 0.18 uJ
S$S106 | 10105 0-1 0.18 V) 4.0 U 4.0 U 0.18 uJ 0.18 uJ
[ ss192 | 10191 0-1 0.18 U 4.0 U 40 U 0.18 uJ 0.18 uJ
i $S280 | 10279 0-1 0.18 U 4.0 U 4.0 V] 0.18 uJ 0.18 uJ
I ss281 | 10280 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
I Ss307 | 10306 0-1 0.18 V) 40 | U 4.0 Uu | o018 Ul | 018 uJ |f
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U - not detected above reporting limit.
J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume Ii of this report.
<0.1 - compound present but at a non-quantifiable concentration.




Table 4-18

Building 471 Mono House
Field Screening Analytical Results
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,56 TNB
Boring No. Sa';nple DSartr;pltfet Resuit Result Result Result’ Result Resuft
0. epth (f) (ppm) Qual (ppm) Qual (ppm) | Qual (ppm) Qual (ppm) Qual (ppm) | Qual
SS001 10000 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S002 | 10001 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS003 | 10002 0-1 0.18 U 0.17 U 40 U 4.0 U 0.18 uJ 0.18 uJ
S$S004 | 10003 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ Il
[ SS005 | 10004 0-1 0.18 U 0.17 U 4.0 U 40 U 0.18 uJ 0.18 uJ |
i SS006 | 10005 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ |l
I SS007 | 10006 0-1 0.18 U 0.17 U _ 40 U 40 U 0.18 uJ 0.18 UJd |l

U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.

<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Table 4-19

Building 472 Bi-Tri House
Field Screening Analytical Results
TNT B Remedial Investigation

" Sample | Sample 2A4,6 DNT 2,4,6 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 135TNB |
Boring No. No. | Depth (ft) Result Result Resuit Result Result Result
' {(ppm) |Qual| (ppm) | Qual| (ppm) | Qual ipm) Qual __(_Epm) Qual| (ppm) | Qual
SS008 | 10007 0-1 4.0 U 40 U [ o018 uJ 0.18 uJ |
$S009 | 10008 0-1 0.17 U 4.0 U 4.0 0] 0.18 uJ 0.18 uJ ||
§S010 | 10009 0-1 0.18 U 0.17 u 4.0 U 4.0 U 0.18 uJ 0.18 uJ |
SS011 | 10010 0-1 0.18 U 0.17 ] 4.0 U 4.0 U 0.18 uJ 0.18 uJ |l
Ss012 | 10011 0-1 0.18 U 0.17 u 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SS013 | 10012 0-1 0.18 U [FECE | 4.0 U 4.0 U 0.18 uJ 0.18 uJ “
§S014 | 10013 0-1 0.18 U ] 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S5015 | 10014 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S016 | 10015 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§S017 | 10016 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ i
$5018 | 10017 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S019 | 10018 0-1 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS390 | 10403 [ 4-5 80 uD 80 uD 3.6 uJD 3.6 UJD
SS393 | 10407 [ 4-5 130 uD 130 uD 6.0 UD| 60 UJD
§S393 | 10408 8-9 0.18 U 0.17 U 4.0 U 4.0 1] 0.18 uJ 0.18 uJ |
SS394 | 10409 | 45 18 uD 400 UD 400 uD 18 UJD 18 UJD
SS394 | 10410 8-9 0.18 U 0.17 U 4.0 U 4.0 1] 0.18 uJ 0.18 uJ
§S395 | 10411 4-5 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S395 | 10412 8-9 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
SO12 | 10615 | 4-5 18 ub 400 uD 400 uD 18 uJD 18 UJD
S040 | 10895 0-1 0.18 U 0.17 U 4.0 U 4.0 ] 0.18 uJ 0.18 uJ i
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U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume |l of this report.
<0.1 - compound present but at a non-quantifiable concentration.



Table 4-20

Building 473 Fortifier House
Field Screening Analytical Resuits
TNT B Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample | Sample 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3, 5 TNB
Boring No.f =\ Depth (f) Result Result Result Result Result Result

) (ppm) Qual (ppm) Qual (ppm) Qual| (ppm) Qual (ppm) | Qual (ppm) Qual
§S020 | 10019 0-1 4 U 4 U 0.18 uJ 0.18 uJ
$5021 10020 0-1 4 U 4 U 0.18 uJ 0.18 uJ
$S022 | 10021 0-1 0.18 U 4 U 4 U 0.18 uJ 0.18 UJd
S$S023 | 10022 0-1 0.18 U 0.17 U 4 U 4 U 0.18 uJ 0.18 [JA]
S$S024 | 10023 0-1 0.18 U 0.17 U 4 U 4 U 0.18 UJ 0.18 uJ
$S193 | 10192 0-1 0.18 U 0.17 U 4 U 4 U 0.18 uJ 0.18 uJ
S$S320 | 10319 0-1 4 U 4 U 0.18 uJ 0.18 uJ
SS321 10320 0-1 4 U 4 U 0.18 uJ 0.18 UJ
S$5388 | 10400 3-4 80 uD 80 UbD 3.6 UJD 36 UJD
S$S396 | 10413 3-4 4 U 4 U 0.18 UJ 0.18 uJd
SS396 | 10414 810 | 018 | U | 017 | 4 U 4 U 0.18 VA 0.18 UJ
SS397 | 10415 34 4 U 4 U 0.18 ud 0.18 uJ
S§S397 | 10416 5-6 4 U 4 U 0.18 UJ 0.18 uJ
SO07 10565 34 27 (V]») 27 ubD 1.2 UJD 12 UJD
S037 10865 0-1 4 U 4 U 0.18 uJ 0.18 UJ
SO38 10875 0-1 0.18 U 4 U 4 U 0.18 ud 0.18 uJ

U - not detected above reporting limit,

J - reported value is an estimated value.

D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume |l of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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Former Plum Brook Ordnance Works, Sandusky, Ohio

Building 476 Wash House

Table 4-21

Field Screening Analytical Results
TNT B Remedial Investigation

KN\PBOWATNT-AREAArea B\TABLES4-.xIs(Table 4-21)\11/7/00(2:58 PM)

U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.

Shaded text indicates concentration above detection limit.
Bold text indicates concentration above risk based remediation concentration presented in Volume Il of this report.
<0.1 - compound present but at a non-quantifiable concentration.

2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,6 TNB
Boring No. Sar\rl'n ple DS a"l;pl: Result Result Result Result Result Result

0. epth (ft) (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual (ppm) Qual
SS037 10036 0-1 20 uD 20 uD 0.9 uJD 0.9 uJD
SS038 10037 0-1 4.0 U 100 U 0.18 uJ 0.18 UuJ
SS039 10038 0-1 4.0 U 4.0 U 0.18 UJ 0.18 uJ
SS040 10039 0-1 40 U 40 U 0.18 uJ 0.18 uJ
88235 10234 0-1 20 uD 20 uD 0.9 UJD 0.9 uJb
$8236 10235 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$8310 10309 0-1 0.18 U 4.0 U 4.0 ) 0.18 uJ 0.18 uJ
SS311 10310 0-1 180 ub 4000 uD 4000 uD 180 uJb 180 uJbD
§8312 10311 0-1 4.0 U 4.0 U 0.18 uJ 0.18 UJ
$8313 10312 0-1 0.18 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS8314 10313 0-1 4.0 U 4.0 U 0.18 UJ 0.18 UuJ
S8315 10314 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
88316 10315 0-1 0.18 V] 0.17 U 4.0 U 4.0 U 0.18 udJ 0.18 uJ
S8317 10316 0-1 0.18 U 4.0 U 4.0 U 0.18 uJd 0.18 uJ
S$S318 10317 0-1 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 Ud
S$8334 10333 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S8335 10334 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S020 10695 0-1 4.0 U 4.0 V) 0.18 uJ 0.18 uJ
S021 10705 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S022 10715 0-1 4.0 U 4.0 U 0.18 uJ 0.18 uJ




Table 4-22

Building 479 Acid and Fume Recovery Building
Field Screening Analytical Results

TNT B Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

U - not detected above reporting limit.

J - reported value is an estimated value.
D - sample required dilution in order to be within the calibration range; reported values are adjusted to reflect the dilution.
Shaded text indicates concentration above detection limit.

Bold text indicates concentration above risk based remediation concentration presented in Volume i of this report.
<0.1 - compound present but at a non-quantifiable concentration.
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J ) Sample | Analysis 2A4,6 DNT 2,46 TNT 2,4 DNT 2,6 DNT 4A2,6 DNT 1,3,5 TNB
Boring Nog = Date Resuilt Resuit Result Result Result Result
(ppm) Qual (ppm) (ppm) Qual (ppm) Qual {(ppm) Qual (ppm) Qual

S$S025 10024 | 11/12/98 0.18 V] ' 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S026 10025 | 11/12/98 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
§5027 10026 | 11/01/98 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 UJ
$S028 10027 | 11/12/98 0.18 U U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
SS029 10028 | 11/12/98 0.18 U 0.17 U 4.0 V) 4.0 U 0.18 UJ 0.18 uJ
S$S030 10029 | 11/12/98 0.18 U 0.17 U 4.0 U 4.0 Y) 0.18 uJ 0.18 uJ
SS031 10030 | 11/12/98 0.18 U 0.17 U 4.0 u 4.0 U 0.18 UJ 0.18 UJ
S$S032 10031 | 11/12/98 0.18 U 0.17 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ
$S033 10032 | 11/12/98 0.18 U 0.17 V] 4.0 U 4.0 U 0.18 uJ 0.18 uJ
S$S034 10033 | 11/12/98 0.18 U 0.17 V] 40 V] 4.0 U 0.18 uJ 0.18 uJ
S$S035 10034 | 11/01/08 0.18 U 4.0 U 4.0 U 0.18 uJ 0.18 uJ




Table 4-23

Summary of Analytes Detected in Surface Water
TNTB Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

TNTB-SWO01 TNTB-SW02
SAMPLE NO 12000 12010 "
SAMPLE DATE 4-Nov-98 4-Nov-98
Parameter Units Result|Qual Result{Qual l
VOCs
{l1,1-Dichloroethane polL 0.51}J |
l2-Butanone g/l 1.2|J |
|Carbon disulfide pg/L 1.2 |
[Metals {
flAluminum pg/l 14900}J 969}J 4'
liArsenic pg/l 21.1 30.9]J
f[Calcium | pot 132000 124000 4'
fiChromium ugl 18.8 11.5J
fiCopper pglL 34.2
jilron ug/l 267 683|J
[Lead ugh 20.5 7.8]J
Magnesium po/L 31900 24400 I
"Manganese polL 555 855 4‘
Nickel po/l. 43.1
[[Potassium ugh 13300 |
[iSelenium g/l 6lJ i
[[Sodium ug/L 20700 18500
in¢ 58.8 57.8)J

J - reported value is an estimated concentration
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Summary of Analytes Detected in Sediment
TNTB Remedial Investigation

Table 4-24

Former Plum Brook Ordnance Works, Sandusky, Ohio

TNTB-SDO1 TNTB-SD02 TNTB-SD03 TNTB-SD04 TNTB-SD05 jl
11000 11010 11020 11030 11040
4-Nov-98 4-Nov-98 4-Nov-98 4-Nov-98 4-Nov-98 It
SAMPLE DEPTH (FT) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5
Parameter Units ResultjQual Result!QuaI Resull!Qual | ResultjQual
VOCs '
{l2-Butanone mg/k 0.062|J 0.012]J 0.047}J
[iAcetone mg/kg 0.27lJ 0.061|J 0.24)J 0.048]J I
licarbon disulfide mglkg 0.0025]J |
lisvocCs
li2-Methyinaphthalene mg/kg 0.38}J
|IBenzo(a)pyrene mg/kg 0.047]J
lIFluoranthene mg/kg 0.082}J
lNaphthalene mg/k 0.078}J
liPhenanthrene mg/kg 0.17|J
“Pmane mg/kg 0.059]J
Metals
[Aluminum mg/kg 10200 4210] 20000 19500 10700
IArsenlc mgkg 15.91J 17.4}J 26.4]J 19.2\J 32.5§J
Barium mg/kg 91.7 57.4 174 116 71.1]
|Berylllum mg/kg 6.9 6.9 1.4 1|
alcium mg/kg 3650 1580 6290 10200 2240
lichromium mg/kg 14.4 11.3 24.9 19.1 15.8 j
Igobalt _mg/kg 137 74.2
opper mg/kg 435 402 58.9 54.3 66
lliron mg!kg 288004 26400 175000 196000 42800
liLead mg/kg 227\ ~15.4]J 24.8]J 16.4]J 25.8]J J|
Magnesium mg/k 1350
“Manganese mg/k 58.1 89.2 2060] 542 104 4'
Nickel mg/k 31.2 15.9 165 178 36.4
[Potassium mg/kg 1710 1450 3320 1810|
elenium mglkg 0.86}J 3.4}J 4]J 1.8]J
inc mg/k 37 31.3 313 340 90.2]

J - reported value is an estimated concentration
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