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EXECUTIVE SUMMARY

The former Plum Brook Ordnance Works (PBOW), an approximately 9,000 acre site

located in Sandusky, Ohio, was used as an explosives manufacturing facility during

World War 11 . The site is now owned by the National Aeronautics and Space

Administration (NASA) and is operated as the NASA Lewis Research Center, Plum

Brook Station (PBS) . Under provisions of the Department of Defense (DoD) Defense

Environmental Restoration Program - Formerly Used Defense Sites, the U.S. Army

Corps of Engineers (USACE), Nashville District (CEORN) conducted a Focused Remedial

Investigation of the two former Red Water Ponds areas, the Pentolite Road Red Water

Ponds and the West Area Red Water Ponds, at the former PBOW.

The objective of the Focused Remedial Investigation was to attempt to identify and

evaluate the source, nature, and extent of contamination resulting from past DoD-

related uses of the red water ponds . To accomplish this objective, the Focused

Remedial Investigation was designed to assess the extent of contamination in the soil

and groundwater at the two Red Water Ponds Areas; to evaluate whether

contamination is present in the surface waterand sediment of the remaining west pond

at the West Area Red Water Ponds; to evaluate, based on information developed

during the investigation the potential nature of risk associated with the contamination;

and to establish whether additional investigation is warranted .

The results of the Focused Remedial Investigation confirm that nitroaromatics are

present in the soils and the groundwater in both former red water ponds areas. High

levels of explosives residues were detected in both media at the Pentolite Road Red

Water Ponds . Lower levels of explosives residues were detected in the soils and the

overburden groundwater monitoring wells at the West Area Red Water Ponds.

However, a groundwater sample from a pit excavated immediately north of the west

pond contained very high levels of explosives residues indicating that higher levels of

contamination may be present in portions of the aquifer where wells are not currently

installed . Dames & Moore believes that the horizontal extent of contamination has

been adequately delineated in the soils . The vertical extent of soil contamination has

not been delineated ; however additional investigation of the vertical extent of soil
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contamination is probably not necessary because of the shallow depth to groundwater

in the overburden materials.

Soils Investigation

The soils investigation was designed to try to delineate the horizontal and vertical

extent of contamination in and around the former red water ponds . Therefore, samples

were collected around the perimeters of both pond areas and inside the footprints of

the ponds that had been filled in (both ponds at the Pentolite Road Red Water Ponds)

or drained (the east pond at the West Area Red Water Ponds) .

One hundred and three samples were collected from the two red water ponds areas.

Available historical information indicates thatthe former ponds were shallow, generally

not more than a few feet deep . Borings installed inside the ponds to assess vertical

extent of contamination were drilled to a depth of 10 feet . Outside the ponds, the

source of contamination was expected to be releases/spillage over the berms

surrounding the ponds. Contamination, if present, would generally be limited to the

upper few feet of soils . Boring depths around the ponds were generally limited to 5

feet . Samples were analyzed for 14 nitroaromatic compounds representative of TNT,

its intermediate products, and degradation products, and for concentrations of 14

metals, the 13 priority pollutant metals and manganese.

The investigation indicates that explosives residues are present in soils in both former

red water ponds areas although much higher concentrations of nitroaromatics were

detected at the Pentolite Road Red Water Ponds than at the West Area Red Water

Ponds . Significant findings are as follows :

1,3,5-TNB and 2,4-DNT were the most commonly detected explosives
residues. Both compounds are major constituents of red water disposed of
in the ponds. 1,3,5-TNB was present in 43 of the 103 samples and 2,4-
DNT was present in 40 samples .

At the Pentolite Road Red Water Ponds, the horizontal extent of
contamination appears to have successfully delineated . Low levels of

G :NWP\C\COE\PLUM.BRO .OK\REDWATER\EXrCSUMM .RWP ES-2



contamination were detected outside the apparent pond footprint in only
two areas.

Nitroaromatics were detected in all of the borings installed inside the pond
footprint at the Pentolite Road Red Water Ponds. Explosives residues were
present in each boring in the sample collected from 5 to 10 feet . However,
further delineation of the vertical extent of contamination is probably not
necessary because of the shallow groundwater table in the overburden
materials in this area.

2,4,6-TNT and 1,3,5-TNB were present in several samples at the Pentolite
Road Red Water Ponds at concentrations well in excess of the risk-based
industrial scenario screening levels developed by Region III of the U.S.
Environmental Protection Agency (EPA) . However, all of the samples
exceeding the risk-based screening levels were collected from depths of 3
feet or deeper.

At the West Area Red Water Ponds, very low levels of nitroaromatics were
detected outside the former pond perimeter on the south and southeast
sides between the ponds and Pipe Creek. However, in general, the
horizontal extent of contamination at the West Area Red Water Ponds has
been satisfactorily delineated .

Low levels of explosives residues were also detected in the borings installed
inside the east pond . Concentrations were much lowerthan those detected
at the Pentolite Road Red Water Ponds.

Explosives residues were detected in the deepest samples collected in
borings installed both inside the east pond and also around the perimeter of
the West Area Red Water Ponds. Therefore, the vertical extent of
contamination has apparently not been delineated in either area . Further
delineation of the vertical extent of contamination is probably not warranted
because of the shallow groundwater at the site .

All nitroaromatics concentrations detected in the samples collected from the
West Area Red Water Ponds were below 6 mg/Kg . None exceeded the risk-
based industrial scenario screening levels . 1,3,5-TNB exceeded the risk-
based residential scenario screening criteria of 3.9 mg/Kg in three samples.

Fourteen background soil samples were collected from eight borings installed in areas

of the site least likely to have been impacted by former DoD activities . These samples

were analyzed for the same explosives residues and metals as the soils from the two

red water ponds areas. In addition, in order to demonstrate that the background

locations were, in fact, not impacted by former DoD activities, background soil

samples were also analyzed for volatile organic compounds (VOCs) and semivolatile

organic compounds (SVOCs) to establish baseline soil quality. No explosives residues
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were detected in the background soils . However, four VOCs and one SVOC were

detected . These four VOCs and one SVOC were detected in soils from many areas of

the site during previous investigations .

Nine metals, antimony, arsenic, cadmium, chromium, cooper, lead, manganese, nickel,

and zinc, were detected in the soil samples collected from the red water ponds areas.

A statistical analysis comparing metals concentrations in background soil samples to

concentrations in samples collected from the two former red water ponds areas

indicated that manganese levels in these areas are above background . Concentrations

of all other metals are consistent with levels detected in the background soils .

Chromium, lead, manganese, nickel, and zinc were present in every soil sample.

Cadmium was detected in only one soil sample, collected from the West Area Red

Water Ponds.

A comparison of elevated metals levels to concentrations of explosives residues did

not indicate a correlation between the two.

Groundwater Investigation

Groundwater at the site occurs in two basic hydrostratigraphic units : the

unconsolidated overburden and the bedrock. The overburden is composed of glacial

outwash materials, and varies in thickness from a few feet to over 40 feet . The

bedrock consists of both limestone and shale.

The results of the groundwater investigation indicate that generally groundwater flow

in both the overburden and the bedrock is to the north, eventually toward Lake Erie,

as would be expected for this site . However, it is likely that because of the shallow

bedrock and thin veneer of overburden materials overlying the bedrock, the vertical

flow of groundwater downward from the overburden into the bedrock predominates

over horizontal flow in the overburden . This flow pattern, if accurate, would facilitate

migration of contaminants in the overburden soils and groundwater into the bedrock

aquifer .
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The presence of groundwater in the overburden hydrostratigraphic unit at the site is

apparently very seasonal . During the early winter when groundwater samples were

collected for this investigation, several of the overburden monitoring wells were dry.

However, in early spring after abundant winter precipitation, groundwater was present

in all of the previously dry wells. In many wells, water levels in the overburden in

March 1995 were within 3 feet of the surface . At the Pentolite Road Red Water

Ponds, in March 1995 groundwater was about 5 feet deep in the three overburden

wells in and immediately adjacent to the former ponds. Depth to water in the two

wells closest to the West Area Red Water Ponds was 6 feet or less in March 1995 .

At the Pentolite Road Red Water Ponds, significant levels of explosives residues were

detected in three of the four overburden wells . The highest levels were present in two

wells that are completed within the pond footprint. Red water was present in both

wells. The most elevated concentrations were detected for 1,3,5-TNB, 1,3-DNB, and

2,4-DNT. Explosives residues were not detected in the downgradient overburden well

indicating that horizontal migration of contamination is probably not occurring .

Low levels of nitroaromatics were detected in the bedrock well at the NASA Reactor

Area, which is downgradient of the Pentolite Road Red Water Ponds . However, this

well is some distance from the Pentolite Road Red Water Ponds. Nitroaromatics may

be present in the bedrock groundwater in the immediate vicinity of the Pentolite Road

Red Water Ponds in the area where overburden wells DM-MW7 and DM-MW8 are

located. No bedrock wells are located in this area .

At the West Area Red Water Ponds, nitroaromatics were also present in two of the

overburden wells, but at significantly lower levels than at the Pentolite Road Red Water

Ponds. However, red water collected in the bottom of a trench installed immediately

downgradient of the west pond . The highest concentrations of nitroaromatics

detected in the groundwater samples were present in this sample indicating that

significant levels of nitroaromatics are also present in the groundwater at the West

Area Red Water Ponds . No nitroaromatics were detected in the downgradient

overburden well, again indicating that significant horizontal migration of contamination

is probably not occurring .

G :\WPNC\COE\PLUM-BRO.OK\REDWATER\EXECSt)MM .RWP ES-5



Low levels of nitroaromatics were detected in both bedrock wells at the West Area

Red Water Ponds.

Elevated levels of nitrates were detected in five overburden wells . The elevated levels

were present in the same wells in which high concentrations of nitroaromatics were

detected, three overburden wells at the Pentolite Road Red Water Ponds and two

overburden wells at the West Area Red Water Ponds.

Groundwater at the site is not used for potable water. However, for evaluation

purposes, concentrations of metals were compared to the applicable Maximum

Contaminant Levels (MCL) established by EPA. Copper was present at concentrations

above the MCL at the Pentolite Road Red Water Ponds, and nickel was present at

concentrations above the MCL in both red water ponds areas . Manganese was present

at levels above the Secondary MCL (SMCQ in both areas.

Several VOCs and SVOCs were detected in the bedrock aquifer. These were generally

hydrocarbons and associated compounds.

West Pond Surface Water, and Sediment Investigation

The volume of water and sediments remaining in the west pond of West Area Red

Water Ponds was calculated based on field depth measurements . At the time of this

investigation the pond surface was at elevation 634.90 . At this elevation the volume

of ponded water is estimated at 850,000 gallons (1 14,000 cubic feet) . The volume

of sediments in the pond is estimated at 132,000 cubic feet with an average thickness

of 1 foot . The sediments are very soft and extraction of the water without disturbing

the sediments would be very difficult.

Four samples of the water from the existing west pond and one sample from a shallow

ponded area from the now backfilled east pond were analyzed for explosives residues

and metals. A sample was also analyzed for biological activity for possible remediation

considerations .
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Low levels of explosives residues were found in the surface water sample from the

east pond . No explosives residues were found in the west pond samples.

Three metals, chromium, lead and nickel, were detected in one unfiltered sample with

one, lead, at a concentration of 65 .5 /jg/L which is above the MCL of 15 /jg/L.

However, the metals were not detected in the dissolved phase .

Manganese was detected in both filtered and unfiltered samples in all samples with the

most elevated values from the east pond. Values ranged from 150 /jg/L to 1,600 jjg/L

which are above the SMCL of 50 /ig/L.

The concentrations of the other metals were all well below their SMCLs .

Based on these results it would appear that no remediation is required of the surface

water or sediments of the west pond .
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1 .0 INTRODUCTION

The former Plum Brook Ordnance Works (PBOW), an approximately 9,000 acre site

located in Sandusky, Ohio, was used as an explosives manufacturing facility during

World War 11 . The site is now owned by the National Aeronautics and Space

Administration (NASA) and is operated as the NASA Lewis Research Center, Plum

Brook Station (PBS) . The site location is illustrated on Figure 1-1 . Under provisions

of the Department of Defense (DoD) Defense Environmental Restoration Program -

Formerly Used Defense Sites, the U.S. Army Corps of Engineers (USACE), Nashville

District (CEORN) conducted a Focused Remedial Investigation of the two former Red

Water Ponds areas, the West Area Red Water Ponds and the Pentolite Road Red Water

Ponds.

1 .1 SITE BACKGROUND

1 .1 .1 Site Location

The PBS is a 6,453.5-acre research facility located in Erie County, Ohio 4.7 miles

south of Sandusky and 59 miles west of Cleveland . Although primarily in Perkins

(T6N, R23W) and Oxford (T5N, R23W) Townships, the eastern edge of PBS extends

into Huron and Milan Townships. The site is bounded on the north by Bogart Road,

on the south by Mason Road, on the east by U.S . Highway 250, and on the west by
County Road 43. State Route 4 is also located to the west. The PBS is served

internally by a 62 .5-mile paved road system and a currently unused 15 .7-mile rail

system.

The geographic coordinates for the extreme boundaries of PBS are:

Northern Boundary Latitude : 41* 23' 39"

Southern Boundary Latitude : 41' 20' 04"

Eastern Boundary Longitude : 82' 38' 39"

Western Boundary Longitude: 82* 43' 1 2"
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1 .1 .2 Site History

The original PBOW site consisted of 9,071 .06 acres of primarily agricultural land which

were acquired by DoD for construction of an explosives manufacturing plant . From

1941 to 1945, the Trojan Powder Company manufactured trinitrotoluene (TNT),

dinitrotoluene (DNT), and pentolite at the PBOW . Production of explosives ceased 2

weeks after Victory Over Japan (V-J) Day. During the 4-year operating period, over

one billion pounds of explosives were manufactured .

After manufacturing activities ceased in 1945, the U.S . Army conducted

decontamination and decommissioning of many of the structures used to manufacture

ordnance . Decontamination of TNT, acid, and pentolite manufacturing lines was

performed until the end of 1945. Typical decontamination procedures consisted of

moving all structures, equipment, and manufacturing debris to a burning ground, where

everything was burned . MK Ferguson estimated that 65 percent of the

decontamination of the PBOW was completed by the end of 1945 (MK Ferguson,

1994) .

The magazine area of the PBOW was renamed the Plum Brook Depot and was used for

ammunition storage . Otherwise, virtually the entire site was mothballed from 1946

to 1954 when the Plum Brook Reactor Facility (PBRF) was constructed on a 500 acre

parcel in the northern part of the site . NASA acquired the entire site on March 15,

1963 . Many of the remaining original structures from the PBOW were removed by

NASA soon after it acquired the property .

NASA uses the site to conduct space research as a satellite operation of the NASA

Lewis Research Center in Cleveland, Ohio. Throughout the 1960's and early 1970's
a variety of test and research facilities were constructed and operated. NASA also

operated the PBRF from 1963 to 1973 . In 1974, PBS was placed in standby

condition.

On April 18, 1978, NASA declared 2,1 52 .15 acres of land excess. Of this excess,

46.023 acres were conveyed to the Perkins Board of Education on June 2, 1978 . This

area is used as a bus transportation center . The General Services Administration
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retained the remaining acreage and currently has a use agreement with the Ohio

National Guard for 604 acres of the land . In 1988, PBS began to emerge from standby

status and started utilizing several of the research and test facilities again .

There are approximately 106 permanent structures and 99 munitions bunkers at the

site, including a variety of structures that were a part of the original PBOW . Utilities

are provided from off site, while sanitary waste discharge is processed on site . Ohio

Edison Company provides the electrical power and the City of Sandusky provides the

potable water supply . A PBS-owned water intake at Lake Erie supplies water for

cooling, testing, and fire protection . PBS has five sanitary waste treatment systems,

three of which are currently operating. The largest is a 110,000 gallon per day, high

rate, trickling-filter, secondary treatment plant located on Taylor Road .

1 .1 .3 Environmental Investigation History

Hazardous waste disposal practices during the period of explosives manufacturing and

DoD site control are unknown. Explosives manufacturing and/or handling at the site

resulted in the operation of holding ponds ("red water ponds") for process waste

water . Typical red water contains residues of the explosives manufacturing process

and is acidic in nature . Out-of-specification explosives may have been burned or

discarded on the site . Possible effects of these materials on soil, groundwater, and

surface water at the site are unknown. Some of the remaining original structures (e .g.,

the power plants) and site features (e.g., the red water ponds) have not been

remediated (USACE, 1994).

A number of environmental investigations have been conducted at the PBOW . In

1989, IT Corporation (IT) performed a limited investigation of areas of potential

concern to the DoD . The field investigation activities included : collection of soil,
surface water, sediment, and groundwater samples for geotechnical or chemical

analysis and performance of one hydraulic conductivity test . MK Ferguson performed

a preliminary sitewide environmental investigation for NASA in 1993 (report date

1994) . Additional investigations have been performed by NASA (e .g ., investigation
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of underground storage tanks) and other interested parties (the U.S Army Reserve

conducted a limited investigation of the West Area Red Water Ponds) .

Three additional environmental investigations have been performed at the PBS.

Science Applications International Corporation (SAIC) completed a Preliminary

Assessment of the PBS in 1991 . Also in 1991, Ebasco Environmental performed an

assessment of underground storage tanks . H'GCL characterized the Snake Road Burn

Ground and the adjacent burn grounds used by NASA (referred to as "Disposal Area

Three") in 1992.

1 .2 PROJECT OBJECTIVES

Red water ponds were created at the PBOW in two areas, referred to as the West Area

Red Water Ponds and the Pentolite Road Red Water Ponds. Previous investigations of

the two Red Water Ponds areas indicated that contamination by explosives residues

was present in both. Contamination was identified in both soils and groundwater, but

the previous investigations were not designed to delineate the extent of contamination .

Possible human exposure to contamination could result through inhalation, ingestion,

or absorption of either contaminated soil or groundwater at both the West Area Red

Water Ponds or the Pentolite Road Red Water Ponds. At the West Area Red Water

Ponds, exposure to human and wildlife populations could result from ingestion or

absorption of contamination present in the surface water in the west pond, the only

one of the four original ponds which still contains water.

The objective of the Focused Remedial Investigation was to attempt to identify and

evaluate the source, nature, and extent of contamination resulting from past DoD-

related uses of the red water ponds . To accomplish this objective, the Focused

Remedial Investigation was designed to assess the extent of contamination in the soil

and groundwater at the two Red Water Ponds Areas; to evaluate whether

contamination is present in the surface water and sediment of the remaining west pond

at the West Area Red Water Ponds; to evaluate, based on information developed
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during the investigation the potential nature of risk associated with the contamination;

and to establish whether additional investigation is warranted .

1 .3 SCOPE OF WORK

The Focused Remedial Investigation of the Red Water Pond areas was performed as

part of the Statement of Work for Delivery Order 0020 of Dames & Moore's Indefinite

Delivery Order Contract DACA62-92-D-001 5 with CEORN . This Statement of Work

also included a Sitewide Groundwater Investigation (reported separately) and Site

Assessment of the TNT Areas (reported separately) . The primary tasks to be

performed included :

Installation of shallow soil borings and collection of soil samples to assess
the potential for soil contamination;

0 Installation of shallow background soil borings and collection of soil samples
to establish background soil quality conditions ;

Installation of shallow groundwater monitoring wells completed in the
overburden materials and assessment of the groundwater quality in the
overburden hydrostratigraphic unit ;

0 Installation of deep groundwater monitoring wells completed in the
consolidated bedrock and evaluation of baseline groundwater quality in the
bedrock hydrostratigraphic unit;

Assessment of groundwater flow conditions in the overburden and bedrock
hydrostratigraphic units; and

Assessment of the physical distribution of sediment and the chemical
quality of that sediment in the existing pond at the West Area Red Water
Ponds ;

Evaluation of the quality of surface water in the existing pond at the West
Area Red Water Ponds; and

Preparation of the Focused Remedial Investigation Report presenting the
results of the investigation .

The original Statement of Work included in Delivery Order 0020 was modified by

mutual agreement between Dames & Moore and CEORN at meetings conducted at the
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PBS on August 29 to 31, 1994 and on September 19 through 22, 1994. The

modifications, generally changes in the sampling locations based on review of historical

documents and access limitations identified when sample locations were staked in the

field, were incorporated into the Final Sampling and Analysis Plan (Dames & Moore,

1994) .

Additional modifications were made during the course of the field investigation. The

modifications that related to the Focused Remedial Investigation of the Red Water

Pond Areas included :

0 installation of a bedrock groundwater monitoring well on the north side of
the site immediately downgradient from the West Area Red Water Ponds
(substituted for a well intended to be installed in another part of the site);

Relocation of one of the overburden wells at the Pentolite Road Red Water
Ponds based on field observations during the investigation ;

Addition of an eighth background soil boring (when shallow bedrock was
encountered before the target depth of 5 feet was reached) in two of the
seven planned background soil borings;

0 Addition of analysis of nitrates in all groundwater samples;

0 Deletion of laboratory analysis for one dry overburden well at the West Area
Red Water Ponds and addition of analysis of a groundwater sample from
one overburden well at the West Area Red Water Ponds that had been
installed as part of a previous investigation ;

Addition of analysis of one water sample collected from a pit excavated on
the north side of the west pond for explosives residues concentrations ;

0 Modification of soil sampling locations and depths based on field conditions ;

0 Deletion of analysis of filtered surface water samples from the West Area
Red Water Pond for explosives residues concentrations ;

Relocation of one of the six planned surface water samples for the west
pond at the West Area Red Water Ponds to an area of standing water in
what was formerly the east pond ; and

Addition of three surface soil samples at the West Area Red Water Ponds
and five surface soil samples from the Pentolite Road Red Water Ponds, all
of which were analyzed for metals and explosives residues .
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All of these modifications were approved by representatives of CEORN during the

course of the field work.

1 .4 REPORT ORGANIZATION

The Focused Remedial Investigation Report is organized in eight sections preceded by

an Executive Summary.

This section, Section 1 .0, presents the project background, the Site
Investigation objectives, the Scope of Work, and the report organization .

Section 2.0 describes the PBOW environmental setting.

Section 3 .0 discusses the history of the Red Water Ponds Areas at the PBOW.

Section 4.0 outlines the investigation methods and activities .

Section 5 .0 describes the Soils Investigation.

Section 6 .0 discusses the Groundwater Investigation .

Section 7 .0 discusses the Surface Water and Sediment Investigation at the
remaining pond in the West Area Red Water Ponds.

Section 8.0 provides conclusions.

References are provided after Section 8.0 The tables and figures are included in the

text after the page on which they are first mentioned .

Eleven appendices are included in this report .

Appendix A includes a copy of the NASA Drilling and Excavation Permit .
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Appendix B includes the Boring Logs for the soil borings.

Appendix C provides the Boring Logs for the overburden and bedrock
groundwater monitoring wells.

Appendix D contains the Monitoring Well Construction Diagrams .

Appendix E provides the sieve analysis results.

Appendix F contains the well development documentation .

Appendix G includes the well survey documentation .

Appendix H provides the Groundwater Sampling Records.

Appendix I provides the sediment logs for the west pond sediment cores
collected from the West Area Red Water Ponds .

Appendix J provides the laboratory reports.

Appendix K includes the biological activity laboratory analysis .

Appendix L provides Dames & Moore's Data Quality Assessment of the
analytical laboratory data .
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2.0 ENVIRONMENTAL SETTING

This section describes the environmental setting at PBS .

2.1 PHYSIOGRAPHY AND TOPOGRAPHY

The PBS is located within the Eastern Lake section of the Central Lowland Province

near the southwestern shore of Lake Erie (U.S . Department of Agriculture, Soil

Conservation Service [SCSI, 1971) . The region is characterized by lake plains,

outwash plains, and till plains with occasional small hills produced during the retreat

of the Wisconsin ice sheet. Approximately two-thirds of Erie County was once

covered by a glacial lake that produced features such as beach ridges and wave-cut

Cliffs .

The area was originally a flat lake bottom resulting from glacial melt waters . Across

PBS, the topography is relatively flat with a gentle NNE slope towards Lake Erie .

Elevations at the site range from 675 feet above mean sea level (msl) at the southwest

edge of the site to 625 feet msl in the northern portion of the property at Bogart Road

(U .S . Geological Survey [USGSI Topographic Quadrangles Sandusky and Kimball, Ohio;

1969) . The land surface has an average slope of less than 1 percent with steeper

areas having approximately 2 percent slope .

2.2 LAND USE

Prior to acquisition of the site for construction of the PBOW, the area was largely

agricultural . During construction of the PBOW, most of the forested areas were

cleared . Today, second generation forests have returned to large portions of the site

that are not used by NASA . Other undeveloped areas of the site are maintained in

open fields . The surrounding area is mostly agricultural and residential .
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2.3 CLIMATE

The climate for the Sandusky area is continental, but strongly influenced by Lake Erie .

Predominantely westerly winds parallel the shoreline of Lake Erie . In a 1956 study by

National Advisory Committee for Aeronautics, the wind direction at PBS was from the

southwest approximately 55 percent of the time throughout the year (SAIC, 1991) .

The frequency of northerly and northeasterly winds increases during the spring and

summer .

The average annual precipitation for the city of Sandusky from 1961 to 1990 is 34.05

inches (Midwestern Climate Center, 1997) . The mean monthly precipitation at the

U .S . Weather Bureau Station for Sandusky for that 30 year period ranged from a low

of 1 .65 inches for February to a high of 3.70 inches for July. The monthly average

precipitation for all months for the period 1961 to 1990 is provided on Table 2-1 . This

table also lists the extreme total high and low monthly precipitation for the period

1936 to 1996 and the year the extreme occurred . Finally, Table 2-1 lists the mean

snowfall for the period 1961 to 1990.

Average annual temperatures for Sandusky for the 30 year period 1961 to 1990

ranged from 32.20 F in January to 82 .30 F in August . The average this period was

32.20 F. Summers are moderately warm and humid, with temperatures occasionally

exceeding 900 F. The monthly average maximum, minimum, and mean temperatures

for all months for the period 1961 to 1990 are provided on Table 2-2. This table also

lists the extreme mean high and low monthly temperatures for the period 1936 to

1996 and the year the extreme occurred . Winters are cold and cloudy, with sub-zero

temperatures an average of 5 days per winter . The temperature usually first falls to

freezing in October and the last freezing temperature normally occurs in April . Weather

changes often occur every few days as fronts pass through the region .
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TABLE 2-1

PRECIPITATION DATA FOR SANDUSKY, OHIO

. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . .
. . . . . . . .

. . . . .

. . . . . . . . . . .. . .. . . . .
. . .

. . . . . . . . . . . . . . ..

ii;n .. . . Xi : i?~~6L . . . . . . . . . .. . . . . . . . . .
. . . . . . . . . . . .

January 1 .73 6.58 1937 0.19 1961 8.0

February 1 .65 4.53 1950 0.02 1987 7.0

March 2.60 5.44 1985 0.74 1958 3.6

April 2 .95 7.19 1961 0.75 1946 0.6

May 3.44 9.04 1943 0.70 1988 0 .0

June 3.85 12 .51 1937 0.68 1988 0.0

July 3.70 12.60 1966 0.80 1944 0.0

August 3.41 9.93 1975 0.40 1996 0.0

September 3.12 7.72 1950 0.91 1963 0.0

October 2.18 4.91 1954 0.03 1963 0.0

November 2.80 6.53 1982 0.23 1976 0.3

December 2.62 6 .44 1990 0.65 1943 6.1

Annual 5 .50 1950 18.29 1963 24.8

Source: Midwestern Climate Service, 1997
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TABLE 2-2

TEMPERATURE DATA FOR SANDUSKY, OHIO

. . . . . . . . . . . . . .. . . . . . . . . . . . . . - . . . . . . .. .. . . . . .. . . . . . . ... . . . ., . . .... . . . . . .. . . . . . . . . .
. . . .... . . . . . . . . . . .. ...a a. : : : on ; mper : :ur. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .

. . . . . . . . . .. . . . . . .. . . . . . ... . . . .... . . . . . .. . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .M-ho !i :i~iMaxurv. . . .
. . . . . . . . . . . . . . . . .. . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . ...
.

. . . ; . . . . . . . . . . . . . . . . . . . . . . .. .
ar: . . . .f.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
de . . . . . . . .

. . . . . . . . . . . . ... . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .
. . . . . . . . .. .. . . . . . . . . . . . ... . . . . . . . . . . . . . . . .... . . . . . ... . . . .

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .
r. . . . . . . . . . . . .. . CV: :X. . . . . -

.. . . . . . . . . .. . . . . . ... . . . .
. . .. . . . . .

. . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . re
. . . . . . . . . . . . ... . . . . .. . .I . . . . . .. . . . . . . .. . . . . . . . . .. . . . . . . .. . . ... . . . . .. . . . . . . . . . . . . .. . . - : : : ., w . . . . .. . . : : : ::: : : ,. . . . . . . . . . . . . .

. . . . .. . . . . . . . . . . . . . .
ure: .:, . . . . ...1 . t11 . . . 11 .. . . . . . . . . . I . . . p. . . . . . . . . . . . ..

. . . . . . .. . . . . . . . .
. . . 111 .1 . . . . ... .. . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . .
. . . pe. . . . . . . . . . . . . . .I . . . . . . ..

. . . . . . . .
. . . . .. . . . . . . . . .

. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . . . .. . . . . . . . . . . . . . .
. . . . . . . .. -

. . . . .1 .6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .
.. . . . . .. . . . . . .. . . . . . . . . .. . . . . . ..::: : :~ : ::: ~ . . . . . . . . .. . . . . . . .: :, : : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .

January 32.2 17.5 24.8 37.2 1950 11 .9 1977

February 34.3 19.2 26.7 37.1 1954 14.9 1978

March 44 .4 28 .8 36.7 49.2 1945 26.7 1960

April 56.6 39 .3 48.0 56.5 1955 42.1 1975

May 68.1 50.5 59.3 66.5 1962 53.8 1967

June 78.0 60.1 69.1 74.9 1949 64.1 1972

July 82.4 64.8 73.6 79.1 1949 70.7 1992

August 80.6 62.9 71 .7 77.8 1947 67.3 1992

September 74.1 56.1 65.1 70.2 1961 59.9 1975

October 62.2 44.5 53.4 62.0 1947 47.6 1988

November 49.9 35.3 42 .6 47.4 1975 34.9 1976

December 37.2 25.7 30.5 39.7 1982 17.2 1989

Annual 11 58.3 1 41 .9 1 50.1 54.2 1949 1 45.6 1 1982

Source: Midwestern Climate Service, 1997
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2.4 SOILS

Most of the soils of Erie County were formed from either glacial till or glacial melt-

water deposits . The dominant soil material was deposited by glacial till, outwash, and

lacustrine deposits . Glacial till is material laid down directly from glaciers with minimum

water action . Typically, it consists of particles of different sizes, and many pebbles

in glacial till have sharp corners, indicating that they have not been rounded or worked

by water. Outwash materials were deposited by running water from melting glaciers .

The size of the particles that make up the outwash material varies according to the

speed of the water in which particles were carried . Outwash deposits generally

consist of layers of particles of similar size, such as sand and gravel . Lacustrine

deposits, material settled from still, ponded glacial melt water, contain only the finer

particles such as very fine sand, silt, and clay because the coarser material dropped

out as outwash . Other soils formed from more recent deposits of alluvium or the

weathering of parent rock (SCS Soil Survey of Erie County, Ohio).

Within the PBS, the soil origins are listed as lacustrine (Erie Planning Commission

Report on Land Capability, 1967) . The glacial drift is less than 20 feet on average and

bedrock is exposed in many places (Ohio Department of Natural Resources, Division

of Geological Survey; Drift Thickness of Erie County, Ohio; Open File Map 209) .

The General Soil Map of Erie County, Ohio (SCS, 1970) identified four soil associations

at the PBS site : Arkport-Galen, Prout, Del Rey-Lenawee, and Lewisburg . The Arkport-

Galen and Prout soil associations make up the majority of soils at PBS . The Arkport-

Galen soils are present in the western, central, and northern portions of the site . The

Prout soils occur in the southeastern portion of PBS. The Del Rey-Lenawee soils are

listed for the extreme southeast corner of PBS and Lewisburg soils are listed for the

southwestern edge of PBS .

The Arkport-Galen association is characterized by deep, nearly level to moderately

sloping, well-drained to moderately-well-drained soils that have a subsoil of loamy fine

sand and fine sand. The Arkport soils are gently to moderately sloping, and well

drained, formed in fine sand deposited by wind and water at the edge of a glacial lake .

The permeability of the Arkport soils is estimated to be approximately 1 2 inches/hour .
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The Galen soils are mostly level and moderately well-drained, formed as small sandy

deposits on outwash plains and deltas . Galen soils have a fine sand or sandy loam

surface layers, a subsurface of fine sand which is underlain by silt or clay . Runoff is

slow, permeability is rapid, and the available moisture capacity is low. The permeability

of the Galen soils is estimated to be between 6 and 1 2 inches/hour. The Arkport-Galen

association is made up of about 40 percent Arkport soils, 30 percent Galen soils, and

30 percent minor soils .

Prout soils are moderately-deep to deep, nearly level to gently sloping, somewhat

poorly drained soils that have a subsoil of heavy silt loam to silty clay loam . Prout soils

are commonly underlain by shale bedrock. They are somewhat poorly drained, with

slow runoff and permeability . The permeability of the Prout soils is estimated to be

between 0.2 and 0.6 inches/hour . Prout soils commonly occur in uplands such as the

sides of stream valleys and shale outcrop ridges .

Del Rey-Lenawee soils generally lie on old lake beds and are deep, nearly level,

somewhat poorly-drained to very poorly-drained soils that have a subsoil of silty clay

to clay loam . The Lewisburg association are moderately deep to deep, nearly level in

depressions, and are narrow strips along natural drainageways . Runoff is slow, and

permeability is moderately slow.

The thickness of soils at PEIS ranges from approximately 5 feet or less for most of the

site to approximately 20 feet for the extreme northern portion of the site (Erie Planning

Commission Report on Land Capability, 1967) .

2.5 BEDROCK GEOLOGY

The bedrock formations of northwestern Ohio consist of Devonian and Silurian

carbonates (limestones and dolomites) and clastics (sandstones and shales) . The

regional dip is to the southeast, with younger rocks outcropping to the east . The

Silurian and Devonian formations unconformably overlie sedimentary sequences of

Ordovician and Cambrian Age, which in turn unconformably overlie the Pre-Cambrian

crystalline Grenville basement (Ohio Department of Natural Resources, Division of
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Geology, Generalized Column of Bedrock Units in Ohio, 1990) . A generalized

stratigraphic section of the Silurian and Devonian strata which underlie the site was

presented by SAIC in their Preliminary Assessment and is reproduced in Figure 2-1 of

this report .

At PBS, four Devonian formations crop out beneath the glacial drift cover. From oldest

to youngest, these formations are the Delaware Limestone, the Plum Brook Shale, the

Prout Limestone, and the Huron Shale . The formations dip to the southeast with a

regional dip angle of approximately 35 feet per mile (Campbell, 1955) . Structurally,

these formations are located on the eastern limb of the Findlay Arch (Campbell, 1955) .

Figure 2-2 shows the estimated outcrop areas of each of the four formations beneath

the PBS site .

The Delaware Limestone conformably overlies the Columbus Limestone, and is

approximately 75 feet thick. The contact between the two formations occurs to the

northwest of PBS. The Delaware Limestone crops out beneath the extreme

northwestern corner of PBS . It is described as a massive to thin-bedded brown to gray

fossiliferous limestone and dolomite . According to the PBS Preliminary Assessment

(SAIC, 1991), karsttopography occurs selectively in some of the Silurian and Devonian

carbonates in the northern and western sections of Erie County. Subsequently,

cavernous porosity occurs in some areas of the underlying carbonates .

The Plum Brook Shale unconformably overlies the Delaware Limestone and crops out

underneath most of the northwest portion of the site . it is approximately 35 feet

thick, and is described as a blue, soft, fossiliferous shale containing thin layers of dark,

hard, fossiliferous limestone .

The Prout Limestone is a 15 foot thick limestone which conformably overlies the Plum

Brook Shale. The Prout Limestone crops out as a thin (1000 to 2000 foot wide)

northeast striking band across the middle of PBS . It is described as a dark-gray to

bluish-gray to blue, very hard, silicious, fossiliferous limestone or dolomitic mudstone .

The Huron Shale is the lower member of the Ohio Shale and crops out under much of

the southern and eastern portions of PBS . It is described as a grayish-black, dense,
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C .0.0

Formation/Group
0 xM Rock Description

f
Shale : black, thin-bedded with bituminous and

Ohio Shale C 300 carbonaceous material.
Z 3one

Prout Limestone/
Plum Brook Shale Surface 210 Shale : light grey, calcareous.

Delaware 40 50 Limestone : buff, earthy, foss . interbedded
z Limestone with brown crystalline dolomite.
<
z
0 Columbus 110 Limestone : brown to grey, fine crystalline,
> Limestone 90 loss. with tan to buff-grey, partly sandyW dolomite at base.

Lucas 200 70 Dolomite brown, crystalline, porous, chert.
Dolomite

Zone 1
Amherstburg 270 20 and Dolomite tan to grey, microcrystalline, sl.
Dolomite Zone 2 argillaceous .

z
<

Bass Island
Dolomite 290 30

Salina 320 590, Dolomite : anhydrite and shale sequence .
Interbedded andintercalated. Dolomite is tan
to brown and mostly tight. Scattered shale
laminae. Fewscattered oil stains . Some
dolomite is shaly. fewmassive beds of
dolomite andanhydrite.

a. Depth to formation, formation thickness, and Ifthology based on deep borehole located at N
288+68, E 155+54 .

b. Refer to Figure 5. for areal distribution of Zones 1, 2, and 3.

c. The Ohio shale was not encountered in the deep borehole, it outcrops in the southeasternmost
portion of Plum Brook Station .

Figure 2-1

GENERALIZED STRATIGRAPHIC SECTION
OF SILURIAN AND DEVONIAN STRATA
UNDERLYING PLUM BROOK STATION

Plum Brook Ordnance Works
Sandusky, Ohio

REFERENCE : Reproduced from SAIC Preliminary Assessment, 1991 4W DAMES,-,, MOORE
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platy to fissile shale containing large pyrite/carbonate concretions (1 to 6 feet in

diameter) . It is up to 300 feet thick. The glacial drift cover over the Huron Shale is

generally thinner than over the other formations, in many places the shale is within

several feet of the surface .

2.6 SURFACE WATER

PBS lies in the eastern region of the Pickeral Creek-Pipe Creek Basin, which, in turn,

lies within the St. Lawrence River drainage basin (Ohio Department of Natural

Resources Availability of Underground Water, Pickeral Creek - Pipe Creek Area, 1962

and Ground Water Pollution Potential of Erie County, Ohio; 1994) . The Huron River

Basin lies approximately 3.5 miles east of PBS . Sandusky Bay and Lake Erie are the

largest surface water bodies within a 15 mile radius of PBS, approximately 4.5 miles

north of the site .

Eleven streams pass through or originate within PBS and are a part of four drainage

areas: (1) Sawmill Creek (southern PBS), (2) Plum Brook (central PBS), (3) Pipe Creek

(western PBS) and (4) Storrs-Hemminger Ditch (USGS Topographic Quadrangles

Sandusky and Kimball, Ohio; 1969 and SAIC, 1991). All streams flow north or

northeasterly into Sandusky Bay . The locations of these streams and other selected

surface water features are illustrated on Figure 2-3.

Although Sawmill Creek does not pass through PBS itself, several ditches cross the

southern portion of PBS, flow easterly and feed into Sawmill Creek . The ditches, listed

in order from north to south, are Schlessman Ditch, W. Scheid Ditch, Kuebelar Ditch,

Scheid-Olemacher Ditch and Scherer Ditch. Lindsey and E.C . Smith Ditches flow north

along the northern portion of PBS into Plum Brook just north of PBS. Ransom Ditch

(northern PBS) flows northward into Pipe Creek. Additionally, ditches totalling

380,000 lineal feet are within PBS (SAIC, 1991) . Numerous ponds lie within and

around PBS. Seventeen isolated ponds and reservoirs and one former red water pond

are located on PBS . The ponds are probably fed from shallow groundwater, and the

pond water levels remain high even during dry months. (SAIC, 1991)
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2.7 GROUNDWATER USE

Two aquifer systems are utilized for drinking water in the area surrounding PBS : a

carbonate aquifer cropping out in the western portion of Erie County and a shale

aquifer cropping out in the eastern portion. PBS covers the transition of the two

aquifer systems. Both aquifer systems are overlain by a veneer (generally less than

20 feet) of glacial drift that is considered a poor source of ground water except in

areas of sand and gravel lenses (Ground Water Pollution Potential of Erie County, Ohio;

1994) .

The carbonate aquifer is subdivided into two zones by the Ohio Department of Natural

Resources based on their areas of usage and yields . The shale aquifer and overlying

discontinuous sand and gravel deposits are designated as zone three . Figure 2-4,

reproduced from SAIC's Preliminary Assessment, illustrates the three zones . Zone one

occurs in the north and northwestern portion of PBS and includes wells with yields of

100 to 500 gallons per minute (gpm) developed in cavernous limestone and dolomite,

generally obtained from depths of around 100 feet . Zone two occurs in the north

portion of PBS and includes wells with yields of 15 gpm or less developed in a deeper

carbonate aquifer at an approximate depth of 300 feet. Zone three occurs over all of

the eastern and southern portions of PBS and includes wells with yields that seldom

exceed 3 gpm .

Yields from zone one are high in the karst terrain of western Erie County. From west

to east in zone one yields decrease as evidenced by a well just west of PBS that has

a yield of 8 gpm . Additionally, the carbonate aquifer beneath the shale aquifer will

yield larger quantities of water than the shale aquifer, but the quality is considered

likely to be poor due to high mineral content (Ohio Department of Natural Resources,

Availability of Underground Water, Pickeral Creek - Pipe Creek Area, 1962) .

According to SAIC (1991), 179 permitted private drinking water wells, listed at the

Erie County Health Department, were within a 4-mile radius of PBS. Permits are not

required for agricultural use .
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AREAS IN WHCH YIELDS 01: 100 TO 500 GALLONS PER MINUTE MAYBE E%;;;;;W
DEVELOPED. 0

Yields of more am 500 gallons per rninute have been developed at depths of
less than 200 feet in cavernous limestone and dolomite. Domestic supplies are
g ly obtained at depths of around 100feet
Hydrogen sulfide. in varying amounts, may be encountered in the bedroclL

AREAS IN WH ICH YIELDS OF 5 TO 25 GALLONS PER MINUTE MAY BE
DEVELOPED.

V~ffl Yields of 15, or less, gallons per minute are developed from wells drilled into the
lirrmtormL Hydrogen sulfide may be present in varying amounts .

AREAS IN WH CH YIELDS SELDOM EXCEED 3GALLONS PER MINUTE

Limited quantities of ground water are obtained from thin, discontinuous sand
and gravel deposits irdet bedded in fine, sandy clay or from the underlying
shale. Drilling deeper than 30 1" into the shale is not recommended .
Occasional gas or sal noted in the eastern hat of the county.

LargerYW&maybe obtained in western Huron and Oxford townships and
Southwestern Peritins Township. Wells may encounterwater-bearing limestone
berwwth as much as 80f" of impeivious shale.

Figure 2-4
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REGIONAL WATER-BEARING ZONES
IN THE BEDROCK AQUIFERS
(Modified from Walker, 1986)
Plum Brook Ordnance Works

Sandusky, Ohio
REFERENCE : Reproduced from SAIC Preliminary Assessment, 1991 4W DAMES & MOORE
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Residences to the north and east of PBS are served by city, county and rural water

departments. Residences south and west of PBS are supplied by wells and cisterns

(SAIC, 1991) . According to SAIC (1991) the nearest recorded well is at 6115 Schenk

Road; however a closer well was observed at 1810 Schenk Road . Additionally, two

other wells are considered public drinking water supplies (used by 25 or more people

for 60 days or more a year) : Woussickett Golf Course clubhouse (6311 Mason Road)

and Stanley's Tavern (4408 Mason Road), (SAIC, 1991) .

Prior to the construction of a sewage treatment facility by Bellevue in 1971, the

carbonate aquifer was contaminated by the injection of waste water through privately

and municipally owned wells (Ground Water Pollution Potential of Erie County, Ohio,

1994). Samples of potable wells in the Bellevue-Castille area in 1961 contained alkyl

benzene sulfonate (indicative of household detergents), ammonium nitrogen, as well

as higher concentrations of nitrogen compounds than the adjacent limestone areas

(Ohio Department of Natural Resources Availability of Underground Water, Pickeral

Creek - Pipe Creek Area, 1962) .

2.8 SURFACE WATER USAGE

Surface water intakes within 15 miles of PBS include Lake Erie, Huron River, and

reservoirs fed by tributaries of the west branch of Huron River or the west branch

itself .

The Erie County Health Department does not permit the use of surface water for

private drinking water supply and no surface water within PBS is used as a drinking

water supply (SAIC, 19911) . It is unknown if surface waters are used for livestock in

the local area. Crop irrigation is not common in Ohio (SAIC, 1991). Lake Erie and

Sandusky Bay are a resource for recreational sports including fishing, swimming, and

boating .
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3.0 DESCRIPTION AND HISTORY OF RED WATER PONDS

The PBOW used a batch manufacturing process in which sequential steps were

performed in a series of separate buildings comprising a process line . A general

description of the process is provided in Section 3.1 . Waste known as "red water"

was generated during the manufacturing process and was processed through a series

of waste water disposal facilities, including waste water settling tanks located at each

of the three TNT manufacturing areas and three waste water treatment plants, and

eventually disposed of in "red water ponds ." The Pentolite Road Red Water Ponds, in

the central part of the site, are located south of Pentolite Road and northwest of

Reservoir #1 . The Pentolite Road Red Water Ponds received waste water from TNT

Areas A and B . The West Area Red Water Ponds, in the far western portion of the

site, are located near Pipe Creek . The West Area Red Water Ponds received waste

water from TNT Area C. The locations of the two "red water ponds" areas were

constructed at the PBOW at the locations illustrated on Figure 3-1 . Summaries of the

readily available information about the construction, use, and previous investigations

of the Pentolite Road Red Water Ponds and the West Area Red Water Ponds areas are

provided in Sections 3 .2 and 3.3, respectively .

3.1 TNT MANUFACTURING PROCESS

TNT is made by nitrating toluene in a three-step process (USATHAMA 1990) . In this

process, nitration is the substitution of a nitro group (-N02) for a hydrogen on the

benzene ring of the toluene molecule . A mixture of three nitrotoluene (NT) isomers

(2-NT, 3-NT, and 4-NT) and a layer of waste acid are formed during the first nitration .

The second nitration produces the six DNT isomers, with 2,4-DNT ; 2,6-DNT; and 3,4-

DNT being most abundant . Ninety five percent of the production in the third nitration

step is 2,4,6-TNT, which is the desired product . To effect nitration, toluene is mixed

with a solution of sulfur trioxide in sulfuric acid (oleum) and nitric acid, and heated .

Water is formed by the nitration reaction, and the water combines with the sulfur

trioxide to form sulfuric acid . The production of additional sulfuric acid makes the

mixture of oleum and nitric acid a more effective nitrating agent than a combination
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combination of sulfuric and nitric acids . Each nitration step is progressively more
difficult and stronger acid solutions are required in order to complete the reactions.

In the TNT manufacturing process, the acid mixture and the organic compounds flow

in opposite directions. A fresh feed of oleurn and nitric acid is used in the third step,
and the acid waste is used, after fortification with nitric acid, in the second nitration .

Acid from the second step is fortified and reused in the first nitration. The waste acid

from the first nitration is separated from the organic phase and denitrated using steam ;
the nitrogen oxide is recovered in water and heated to produce nitric acid . This acid

is used to fortify the acid mixtures for the first and second nitration steps.

Following nitration, the crude TNT is washed to remove acids, neutralized with soda

ash, and crystallized by adding cold water. Sodium sulfite (sellite) is added to the

crystalline TNT because it forms a water-soluble salt with the unwanted TNT isomers,

which are removed in a water wash. The purified TNT is then melted, dried to remove
water, and solidified in flake form .

The waste streams from normal production include spent sulfuric and nitric acids and

red water from the purification process. The red water contains sodium salts of

sulfite, sulfate, nitrite, nitrate, and sulfonates of the unwanted isomers (2-NT, 3-NT,

4-NT, 2,4-DNT, 2,6-DNT, 3,4-DNT), plus other organic compounds such as 1,3,5-

trinitrobenzene (TNB), 1,3-d initrobenzene (DNB), and nitrobenzene (Ne) . Some of the

other organics found in red water include trinitrobenzoic acid, trinitro benza Ide hyde, and
trinitrobenzyl alcohol (USATHAMA 1990) . In addition to the water waste stream,

unusual occurrences can create waste from intermediate steps in the process, which

could include NT and DNT compounds. For example, the contents of reaction vessels

have been dumped when the process was thought to be out of control .
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3.2 PENTOLITE ROAD RED WATER PONDS

3.2 .1 Description of the Pentolite Road Red Water Ponds

The Pentolite Road Red Water Ponds are located between Maintenance Road and

Pentolite Road, northwest of Reservoir #1 at the location shown on Figure 3-1 . During

field reconnaissances of the area conducted in March 1994 and fail 1994, the area

consisted of thick masses of cattails with bare areas which seasonally contain ponded

water, as shown on Photos 3-1 through 3-4. Ponded water within this area was

observed to have a reddish tint, as shown on Photo 3-5.

An approximately 1 0-foot deep southwest-northeast trending ditch traverses the area

to the east. This ditch flows northeasterly into another ditch which parallels Pentolite

Road . According to information provided by NASA PBS employees, an underground

clay pipe ("drainage tile") drains the Pentolite Road Red Water Ponds area and

discharges into the ditch which parallels Pentolite Road . Photo 3-6 shows the drainage

pipe where it discharges into this ditch .

The ponds received waste water from TNT Areas A and B from initiation of plant

operations to 1945 . Review of historical site drawings indicate that waste water from

the waste water settling basins at the TNT areas flowed through wooden flumes and

pipes to a waste water treatment and incineration area (Waste Water Disposal

Plant #11), then to the pond disposal area via an elevated 1 2-inch diameter discharge

pipe .

Drawing No . 1663-W-2 (E .B . Badger & Sons Co ., October 1941) illustrates

construction details of the waste water disposal area. Figure 3-2 is derived from this

Drawing No. 1663-W-2 . The waste water basin measured 200 feet in width and 400

feet in length . It was 3 feet in depth and was surrounded by a 1 -foot high levee . A

note on the 1 941 drawing states that 3-foot boreholes were to be drilled at the corner

of each square yard within the basin, and pop shots of dynamite were to be inserted

into the holes and detonated to loosen the subsoil. Production at the PBOW actually

started in December 1941 (2 months after this drawing was prepared); no information

was found which verified the construction details shown on the drawing .
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Figure 3-1 is an aerial photograph of the area taken in October 1950. This photograph

shows a disturbed area where the Pentolite Road Red Water Ponds were located . The

eastern portion of the disturbed area resembles the shape of the waste water basin

shown on Figure 3-2. It appears to be predominately dry. The western portion of the

disturbed area, which is irregularly shaped but is approximately the same size, appears

to contain water. Figure 3-3, which is an aerial photograph of the area taken in 1956

shows a similarly shaped area. A close-up aerial photograph of the Pentolite Road Red

Water Ponds (photograph obtained from NASA; no title or date) showed two distinct

ponds in this location ; the ponds appeared to be diked (in agreement with Drawing No.

1 663-W-2, referenced above) . The ponds in this close-up photograph (not reproduced

herein) resemble the shape of the ponds shown on Figure 3-3 .

Review of additional historical drawings (such as Plan No . R-32, "Unit Layout Map,

Waste Disposal & Water Supply Area No. 1 " [E.B . Badger & Sons Co., no dateD

indicates that waste water was transported to the Pentolite Road Red Water Ponds via

an elevated 1 2-inch discharge pipe from a raw waste water tank at Waste Water

Disposal Plant #1 (the location and layout of this plant are shown on Figure 3-2) .

Apparently, waste water was transported from the waste water settling basins at TNT

Areas A and B to a raw waste water tank at this plant prior to disposal at the Pentolite

Road Red Water Ponds .

3 .2 .2 Post-PBOW Actions

3.2.2.1 Ravenna Arsenal, Inc. Actions in 1960s

A letter to Ravenna Arsenal, Inc . from the U .S . Army Ammunition, Procurement, and

Supply Agency in Joliet, Illinois (Braig, 1963) describes work to be accomplished by

Ravenna Arsenal, including apparent decontamination and decommissioning activities .

Item 2 of this letter states : "Examine leaching bed near Reservoir #11, destroy some

of the contaminants and re-route drainage to reduce amount of red water flowing into

Plum Brook." The leaching bed referred to in this letter may be the Pentolite Road Red

Water Ponds.
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3.2.2 .2 1977 Actions

In an April 1977 memorandum (Teledyne Isotopes, 1977), PBS personnel reported an

observation of localized pockets of reddish brown water in the small surface ditch east

of, and adjacent to, the Pentolite Road Red Water Ponds area, which was referred to

as a surface spoils site . The source was discovered to be a broken drain tile on the

southeast corner of the "spoils area ." The memorandum stated that retention dikes

and sump pits were promptly excavated to prevent leakage of the material to surface

streams. From April 13, 1977 to May 3, 1977, approximately 60,000 gallons of the

"red" water were removed by a private disposal contractor . Grading and drainage

improvements were made to the area to alter surface runoff patterns .

The memorandum further described actions being undertaken by the local Air National

Guard which included backfilling the original settling basin to bring it higher in elevation

than the surrounding area . The memorandum stated that a new drainage ditch would

be dug approximately 300 feet east of the original ditch, which would then be

backfilled . The intent of these activities was to eliminate ponding in the area, thus

reducing the amount of surface water that could mix with the red water residue, thus

producing red-colored water.

On April 14, 1977, one surface water sample was collected from the surface drain tile

pool ; on April 15, 1977, a second sample was collected from the retention trench that

was dug to prevent runoff to surface streams. The memorandum states that both

samples were "deep red in color, odorless and aqueous in nature, with a pH of 7.3."

Several minnows were observed in the contaminated drain tile pool of water.

"Flame tests gave a bright yellow-orange flame suggesting the presence of sodium .

Sodium was subsequently verified by atomic absorption spectrophotometry to be

present in a ratio of 2 to 1 to sulfate . This suggests strongly that the major inorganic

constituent is Sodium Sulfate (Na2SO4)." (Teledyne Isotopes, 1977)

The Lewis Chemistry Lab analyzed replicate samples of these samples and reported

that tannin was the prime constituent present in the samples as determined by infra

red analysis .
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Additionally, PBS laboratory personnel collected soil samples at different strata within

the "spoils area ." A thin layer (approximately 1/8-inch) of salt-like crystalline material

was reported at or near the surface . About 1 foot of sand and top soil covered a clay

sub-strata . The top soil samples were dispersed in water and the water turned red in

color . The clay sub-strata samples did not cause discoloration of water . (Teledyne

Isotopes, 1977) The memorandum further stated that the salt-like surface strata

samples had the highest concentrations of sulfate and the clay sub-strata apparently

did not absorb the chemical spoils .

Under a "Data Interpretation" heading in the memorandum, the author stated :

The major constituent in the spoils area is sodium sulfate probably resulting
from the neutralization of acid wastes by use of caustics. The presence of
significant quantities of tannin probably resulted from acid reaction with
wooden vats and plumbing in the old arsenal days at Plum Brook. The presence
of significant quantities of iron in the range of 20 (parts per million] ppm.
probably resulted from acid/chemical reaction with iron plumbing . Other trace
elements identified are consistent with what could be expected to be present
in soil or are consistent with process materials used 3 decades ago . The
presence of phenols in two samples cannot be explained .

This red water as such does not appear to be an acute toxin to aquatic life
based on abundant minnow population in the local ditches and subsequent
downstream ditches and creeks (approximately 1,000 feet away) .

3.2.2 .3 1989 Actions

In 1989, NASA personnel (Ms. Amy L. Bower and Mr. Harry McCune) observed

reddish-brown water emanating from the drainage tile into Pentolite ditch (NASA,

1989). Water samples were collected and analyzed for chemical oxygen demand

(COD), PH, chromium, copper, lead, iron, and zinc . The iron and COD concentrations

were approximately 6 to 10 times higher at the discharge pipe than at the National

Pollutant Discharge Elimination System (NPOES) sampling weir located downstream .
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3.2.2.4 1990 Actions

In April 1990, Ms. Amy Bower of NASA noticed rust-colored water discharging into

Pentolite Ditch from the drainage tile which originates in the vicinity of the Pentolite

Road Red Water Ponds. Ms. Bower assumed the water to be "red water" which had

leached into the drainage tile (NASA, 1990) . She notified several NASA and PBS

individuals as well as the Ohio Environmental Protection Agency (OEPA), the National

Emergency Response Center, and the U.S. Environmental Protection Agency (EPA) .

Water samples were collected and analyzed for total chromium, COD, total copper,

total iron, total lead, total nickel, nitrate, nitrate, total phosphorus, total sodium,

sulfate, total zinc, TNT, 2,4-DNT, 2,6-DNT, cyclotetramethylenetetranitramine (HMX),

cyclotrim ethylene trinitramine (RDX), o-NT, m-NT, and p-NT. None of the NPDES

limits were exceeded as a result of the discharge. However, levels of iron, nickel,

nitrate, sulfate, and zinc at the outfall were significantly higher than the upstream

levels as a result of the discharge. Concentrations of explosives were below the

detection limit of the analytical method (NASA, 1990) .

3.2.2 .5 1991 Actions

In April 1991, Ms. Amy Bower of NASA observed another discharge of rust-colored

water into Pentolite ditch from the drainage tile (NASA, 1991). The OEPA was

notified and incident number 2-72-0508 was assigned . The National Response Center

was also notified ; incident report number 60215 was assigned. Ms . Bower also

notified Mr . Doug Webb of the CEORN regarding the incident .

Analysis of a NPDES sample collected 2 days later at a downstream location indicated

levels for COD, suspended solids, nitrate, zinc, copper, and pH to be within daily

NPIDES permit levels .
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3.2.3 Environmental Investigations

IT investigated the Pentolite Road Red Water Ponds area during their 1989

Contamination Evaluation . In their report (IT, 1991), IT refers to this area as "Waste

Disposal Area #1 ", and stated that areas of surface contamination were evident.

Monitoring well IT-MW5 was installed in the northern portion of the area to a total

depth of 21 feet . Groundwater in this well was measured at approximately 15 feet

below ground surface . IT also installed six soil borings and collected soil samples

(SB-1 3 through SB-1 8) . Soil samples collected from either 0 to 2 feet or 4 to 6 feet

were submitted for analysis . IT also collected one surface water sample (SW-04) from

standing water within the area.

Groundwater, surface water, and soil samples collected by IT were analyzed for

volatile organic compounds (VOCs), sernivolatile organic compounds (SVOCs), nitrates,

metals, and nitroaromatic compounds. IT reported that significant concentrations

(greater than or equal to 740 parts per billion [ppbl) of 2,4-DNT and 2,6-DNT were

detected in the soil samples collected from the Pentolite Road Red Water Ponds area .

No nitroaromatic explosive compounds were reported in the groundwater sample

collected from monitoring well IT-MW5 or in the surface water sample collected from

this area .

MK Ferguson's investigation of the Pentolite Road Red Water Ponds area was limited

to collection of surface water and sediment samples from a drainage swale north of

the Pentolite Road Red Water Ponds. No explosive contaminants were detected .

3.2.4 Current Use

The Pentolite Road Red Water Ponds area is not currently used for any NASA-related

activities . It is normally covered with vegetation including cattails and grasses .

GAWNC~COBPWM BHO.OK%Rr(YWATEF1%SEC3.RWP 3-8



3.3 WEST AREA RED WATER PONDS

3.3.1 Description of West Area Red Water Ponds

The West Area Red Water Ponds are located in the western portion of the site near

Pipe Creek, as shown on Figure 3-1 . Figure 3-4 provides a site plan of the West Area

Red Water Ponds using the USGS topographic map as a base . As illustrated on Figure

3-4, the two ponds which comprise this area are designated as the "east" pond and

the "west" pond . During operation of the PBOW the ponds were separated by a berm.

NASA drained the east pond and it is generally dry, except for small areas of standing

water that accumulate during periods of wet weather. Pipe Creek is located south of

both ponds and east of the east pond . A northwest-southeast trending ditch is located

to the northeast of the east pond (Figure 3-1) ; this ditch flows in a southeasterly

direction and discharges into Pipe Creek . The area surrounding the ponds is

predominately wooded .

The West Area Red Water Ponds received waste water from TNT Area C from

initiation of plant operations until 1 945, when the production of ordnance ceased

(SAIC, 1991) . Review of historical site drawings indicate that the waste water from

the waste water settling basins at the TNT production areas flowed through wooden

flumes and pipes to a waste water treatment and incineration area (Waste Water

Disposal Area No . 2), then to the West Area Red Water Ponds via an elevated 1 2-inch

diameter vitreous pipe . Review of historic aerial photographs indicates that the west

pond has existed and contained standing water from the 1 940s to present . The east

pond existed and contained standing water from the 1940s to the late 1970s .

According to information provided by Mr. Jim Knoll, an employee at the PBS, the berm

around the east pond was breached at its southwestern corner in the late 1 970s to try

to drain the pond (personal communication with P. Westermann, 1 994) .

During field reconnaissances of the area conducted in March 1 994 and fall 1 994, the

western pond contained standing water as shown on Photos 3-7 and 3-8 . The sides

of the earthen berm separating the eastern and western ponds were predominantly

wooded (Photo 3-8) . The eastern pond was generally dry except for small areas of

standing water that appear to accumulate during periods of wet weather (Photo 3-9) .

G:%WP)CkC0F ;PLL1WRRQ MFIEDWA TERI 9EC3 .RWP 3-9



Scale : 1 " = 350'

Govemnwo SwAm DWI= Agantm. Gw9Ia
H.kGAMGCE-PWMVWT\EKPRWW4.DWG

Flo) UWIA
NU HER dW@@R Aom
R@d ~ffmw [P@nd%

Num Brook Ordnance Waft
Sandusky, Ohio

DAMES& MOORE
ADUAM&MOOFEGROPCOW"



t 7~ -'111W
Al 1H

PHOTO 3-7. Northern portion of existing pond at West Area Red Water Ponds (photo
taken in March 1994)

Ir

711

er

i':1-10 1 0 3-14 . View looking suuth al berm and folmor Past-rin pond of the. West AI
Red Water Ponds ; note the reddish tint of the water (photo taken in
March 199 4)

PHOI 0 j- 10.

Ak2m Ila,

7;a= -!7_7 -

1W 11 :
AI

Pipe Creek south of West Area R-d Water Ponds (photo taken in March
1994)

PHOTO 3-8 View iooking south at herm and vvesiem portion of existing por(~
Area Red Water Ponds (photo taken in Septomber 1 994)



Shallow red-tinted water was observed in the former eastern pond area adjacent to the

earthen berm separating this area from the western pond .

3.3 .2 Construction Details

Drawing R-36 "Power Hse., Waste Water Disposal Area No. 2" (E .B . Badger & Sons

Co., undated) illustrates the buildings located within Waste Disposal Area No . 2 and

the waste water discharge line to the western pond . The drawing indicates that an

elevated 1 2-inch diameter line carried water from the Waste Disposal Area No . 2 Raw

Waste Tank to the West Area Red Water Ponds.

Drawing No . 1763-S-954 "Details of Flume Connecting Raw Wastes StorageTank and

Waste Water Basin Including Basin Layout" (E .B . Badger & Sons Co ., March 1 942)

illustrates construction details of the flume connecting the Raw Water Storage Tank

at Waste Water Disposal Area No . 2 to the western pond . Review of the drawing

indicates that the western pond was originally designed to be 200 feet wide by

400 feet long with an approximately 4 feet high earthen berm surrounding the basin.

The area depicted on this drawing generally corresponds to the rectangular shaped

eastern portion of the western pond . Figure 3-5 presents a historic aerial photograph

(date unknown) of the western pond area . Based on the apparent absence of

vegetation in the areas north and south of the pond (which were also observed on a

1944 aerial photograph of the area, but not on a 19 50 aefial photograph of the same

area), this photograph is believed to represent early 1940 West Area Red Water Ponds

conditions . As shown on Figure 3-5, the western pond appears to have been

expanded to the approximate limits shown on Figure 3-1 during PBOW operation .

Review of Figure 3-5 also indicates that several trees are apparent within the western

pond, suggesting that extensive grading of the pond bottom was not performed during

construction of the western pond .

Drawing 1763-S-954 also indicates that the elevated 1 2-inch diameter line from the

Waste Water Disposal Area No . 2 Raw Waste Tank discharged water in the middle of

the northern berm of the rectangular shaped eastern portion of the western pond . No

information regarding discharge from the pond was included on the drawing .
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Drawing No. 1 763-T-901-2 "Waste Water Disposal No . 2 Pond No. 2" (Trojan Powder

Company, 1943) illustrates construction details for the eastern pond . Review of the

drawing indicates that the eastern pond was designed to be approximately 407 feet

wide in an east-west direction at its maximum extent . The eastern pond was

constructed with an approximately 10 foot high earthen berm (typical), which varied

in elevation from approximately 637 .1 to 640.6 feet . The lowest top of berm

elevation (637 .1 feet) noted on the drawing occurred in the northeast corner of the

pond near the northwest-southeast trending ditch. Based on the design water level

(noted on the drawing) of 637.71 feet, discharge from the pond may have occurred

at this location . An 8- to 1 0-inch diameter pipe penetrating the earthen berm in this

area of the eastern pond was observed during a fall 1994 site reconnaissance .

Evidence of former concrete pedestals that may have supported a discharge pipe were

also observed in the area between the eastern pond and the northwest-southeast

trending ditch.

The drawing also indicates that the elevation of the bottom of the pond varied

significantly, further evidence suggesting that extensive grading of the pond bottom

was not performed during construction . The drawing estimatesthe total volume of the

eastern pond to be approximately 5,400,000 gallons. No information regarding

influent or effluent lines was included on the drawings.

As noted above, specific information regarding the discharge of the eastern or western

ponds or the transfer of water from the western pond to the eastern pond was not

documented on the available drawings . SAIC (199 1) noted that the western pond was

constructed with an 8-inch diameter overflow tile that allows the ponds to overflow

into Pipe Creek, but did not document the location of this overflow tile in their

Preliminary Assessment Report. No evidence of this reported drain tile from the

western pond to Pipe Creek was observed during a site reconnaissance of Pipe Creek

conducted in fall 1994. During the March 1994 site reconnaissance, Pipe Creek

contained approximately 3 to 5 feet of flowing water (Photo 3-10) . Seeps of reddish

water into Pipe Creek south of the western pond were also observed as shown on

Photo 3-11 . Pipe Creek was predominantly dry, with no flowing water, during the fall

1994 site reconnaissance . A breach and overflow area in the southwestern corner of
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the rectangular shaped eastern portion of the western pond was also observed during

the field reconnaissances (Photo 3-1 2) .

Figure 3-6 presents a 1960 aerial photograph of the eastern and western pond area .

As shown on the figure, an apparent wooden structure is located on the berm

separating the eastern and western ponds. A roadway to the area of the structure is

also apparent on this photograph, as well as the 1950 (Figure 3-1) and 1958 aerial

photographs . Information documenting the nature of this structure was not included

in the documents reviewed . However, a figure included in the Ohio Army National

Guard Report (Ohio Army National Guard, 1985) shows an influent pipe at this

location . No evidence of the former structure was observed during the 1994 and

1995 site reconnaissances of this area. However, the roadway to the former structure

location apparent on the photograph was observed during the site reconnaissances.

Figure 3-7 presents a layout of the West Area Red Water Ponds and Waste Water

Disposal Area No. 2 . The figure is derived from Dames & Moore's review of available

information including drawings R-36, 1763-S-954, and 1763-T-901-2. The western

limits of the western pond have been modified from those presented on Drawing No.

1 763-S-954, and approximate those shown on Figure 3-1 . Specifically, the western

pond's width (east-west direction) at the center is depicted as being approximately

550 feet, rather than 200 feet . This western pond configuration was depicted based

on a review of a presumed early 1940s aerial photograph (Figure 3-5) and a 1944

aerial photograph which indicate the expanded western pond configuration during

PBOW operation . Figure 3-7 also illustrates the approximate location of the elevated

discharge pipe from the 'Waste Water Disposal Area No . 2 Raw Waste Tank to the

western pond and the location of the pipe penetrating the eastern pond berm observed

during the 1994 field reconnaissances. The location of the apparent former structures

shown on the 1960 aerial photograph and the apparent natural breach in the western

pond berm observed during the 1994 field reconnaissances are also documented on

Figure 3-7.
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During the summer 1985, sediment sampling was performed throughout the western

pond by the State of Ohio Environmental Officer and Army Trained Environmental

Specialists. Sediment samples were obtained from 34 locations within the western

pond and composite samples were analyzed for TNT and DNT concentrations .

Selected composite samples were also analyzed for metal concentrations . The results

of this study indicated that low levels of TNT and DNT were present within the

western pond sediments (Ohio Army National Guard, 1985) .

Pipe Creek was tested for water quality in both December 1986 and January 1987 .

Surface water sampleswere obtained both upstream, downstream, and adjacentto the

West Area Red Water Ponds. Based on the results of these studies it was concluded

that "comparisons between samples and between studies show very little difference

in any of the samples, and the concentration of elements seemed in no way related to

the distance up or downstream of the West Area Red Water Ponds" and "aquatic and

terrestrial life thrive in and around Pipe Creek just as they do at the West Area Red

Water Ponds" (Ohio Army National Guard, 1985).

3.3.4 Environmental Investigations

IT investigated the West Area Red Water Ponds area during their 1989 Contamination

Evaluation . In their report (IT, 1991), IT refers to this area as "Waste Disposal

Area #2, and stated that areas of surface contamination were evident .

Monitoring well IT-MW2 was installed at the northwestern corner of the former eastern

pond to a total depth of 18 .3 feet . Groundwater in this well was measured at

approximately 11 feet below the top of riser. IT also installed five soil borings and

collected soil samples (SB-07 and SB-09 through SB-1 2) . SB-07 was installed south

of the western pond and SB-09 through SB-12 were installed in the former eastern

pond area . Soil samples collected from a depth of 0 to 2 feet were submitted for

laboratory analysis .

Groundwater and soil samples collected by IT were analyzed for VOCs, SVOCs,

nitrates, metals, and nitroaromatic explosive compounds. IT reported that significant
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concentrations of 1,3,5-TNB, 1,3-DNB, 2,4,6-TNT, and 2,4-DNT were detected in soil

samples from the West Area Red Water Ponds area . Although no nitroaromatic

compounds were reported in the groundwater sample collected from monitoring well

IT-MW2, 2,4-DNT and 2,6-DNT were detected as SVOCs at concentrations of 16

micrograms per liter (ugIL) and 27 ugIL, respectively .

MK Ferguson's investigation of the immediate West Area Red Water Ponds area during

their Site Investigation included the installation of three monitoring wells (MK-MW9,

MK-MW10, and MK-MW 11) at locations north of the West Area Red Water Ponds.

The wells were installed to sample groundwater which may have been influenced by

the West Area Red Water Ponds . Surface water and sediment samples were also

collected from Pipe Creek. Red water was noted seeping out of the northern bank of

Pipe Creek during the sampling (summer 1993) . Surface water and sediment samples

(SW03 and SID03, respectively) were collected immediately below the seeps. No

VOCs, SVOCs, pesticides/polychlorinated biphenyls, or nitroaromatic compounds were

detected in the groundwater, surface water, and sediment samples.

3.3 .5 Current Use

The West Area Red Water, Ponds are located in the western portion of the PBS. NASA

has no significant facilities in this part of the site although some of the existing

structures in the general vicinity are used for storage. The area on the north side of
the ponds is mowed by NASA on a regular basis . Otherwise the surrounding area is

wooded .

3.4 ENVIRONMENTAL FATE OF NITROAROMATICS

Nitroaromatics such as TNT and its related compounds are relatively stable in a dry

aerobic environment. Particulate nitroaromatics become encrusted with surface

oxidation and condensation products which inhibit environmental degradation .

However, in an aqueous environment, nitroaromatics are readily transformed by

biological action . 2,4-DNT is microbially mediated through a series of transformations
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to end products 4-Am-2-NT and 2-Am-4-NT. Dissolved TNT is biologically transformed

(by plants) through a series of intermediate steps to 4-Am-2,6-DNT and 2-Am-4,6-

DNT . Studies (Personal communication, Saunders, 1996) have indicated that

frequently biotransformation of TNT is limited more by the rate at which TNT dissolves

than by the rate at which plant mediated biotransformation occurs.
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4.0 INVESTIGATION PROCEDURES

The field procedures for the Red Water Ponds Focused Remedial Investigation were

performed in accordance with the Final Work Plan (Dames & Moore, 1994) and are

summarized in this section of the report .

Sampling activities were conducted between October 12 and December 17, 1994.

CEORN representatives, including Captain Mike Riebel, Mr. Doug Webb, Mr. Tom

Lerner, and Mr. Bob Hoyle, observed portions of the field investigation activities .

Copies of the A/E Daily Quality Control Reports prepared for each field day were

provided to CEORN during the course of the field work .

Environmental samples were analyzed by Analytical Services, Inc. (ASI) of Atlanta,

Georgia . Quality Assurance samples were submitted to the USACE Ohio River Division

(ORD) laboratory .

4.1 COORDINATION OF SITE ACCESS AND UTILITY CLEARANCE

Dames & Moore coordinated site access and utility clearance for field work activities

with appropriate NASA personnel . A NASA "Digging and Excavation Permit" was

prepared to identify proposed subsurface sampling locations to NASA for clearance at

the beginning of the field work. A copy of the permit is provided in Appendix A.

NASA personnel checked and cleared all sampling locations prior to initiation of

subsurface activities . Sampling locations were adjusted as necessary to avoid

underground utilities .

NASA personnel cleared brush and vegetation from overgrown areas of the site

providing access for field sampling personnel and equipment . NASA also provided

storage and staging facilities, decontamination areas, and a storage facility for

investigation-derived waste . At the West Area Red Water Ponds, NASA personnel

excavated a trench to facilitate examination of the subsurface . A grab sample of

groundwater was collected from this pit.
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Dames & Moore and NASA coordinated the schedule for performing field activities to

avoid conflicts among site uses and identify access limitations to specific areas during

certain portions of the field work.

4.2 HEALTH AND SAFETY PROGRAM

The Final Site-SPecific Safety and Health Plan (Dames & Moore, 1994) prepared for

this project was followed during the field investigation of the PBOW. An initial site

safety briefing/kick-off meeting was held prior to the initiation of field work including

all Dames & Moore field personnel ; field personnel from Belasco Drilling Company, the

subcontracted drilling company; and the on-site CEORN representatives . The briefing

addressed pertinent sections of the site Health and Safety Plan, including the potential

constituents of concern and their recognition, field procedures, emergency procedures,

and the type of monitoring and personal protective equipment (PPE) to be used during

the field work . CEORN personnel provided a review of the types of ordnance and

ordnance-related items which could be encountered on the PBOW and the safety

considerations related to the same . The participants also discussed how to recognize

potential contamination and the actions to be followed in the event that contamination

was suspected or encountered . An additional site safety briefing for all field team

members was held each morning to address specific health and safety concerns and

to review health and safety protocol .

No significant health and safety issues arose during the field activities . Level D PPE,

including latex gloves, nitrile gloves, safety glasses, and work boots and clothes were

utilized . A photoionization detector, HNu, was calibrated and zeroed to background

each day and used during the soil sampling activities ; readings against background

were noted on the boring logs . The buddy system, whereby two personnel worked

together at all times, was adhered to during all phases of the field work.
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4.3 SOIL SAMPLING PROCEDURES

Stainless steel trowels were used to sample surface soils. Soil borings installed to a

depth of 5 feet were installed using bucket-type hand augers . However, 10-foot

borings were installed using a D-50 diesel or a CME-45 all terrain vehicle (ATV) truck

mounted rotary drill rig equipped with 4-1/4 inch inside diameter (ID) hollow-stem

augers Each 10-foot boring was advanced from ground surface using hollow stem

augering techniques . Soil samples were collected continuously using a 2-inch outside

diameter (OD) stainless steel split spoon sampler attached to drill rods . The drill rods

were attached to a 140-pound free fall hammer used to drive the split spoon sampler

into the undisturbed soil in advance of the hollow stem augers . Samples were

collected using the split spoon sampler .

Stainless steel bowls and spoons were used to composite the soils collected.

Background soil samples collected for analysis of VOCs were taken directly from the

auger as it was removed from the ground, as described in the Final Sampling and

Analysis Plan (Dames & Moore, 1994) . However, for all remaining soil samples, the

samples from the entire target depth interval was composited .

Each soil boring and sample was identified according to a pre-determined scheme.

Each sample was first identified with the area of concern (e.g ., PR for Pentolite Road

Red Water Ponds, etc .) and then with the letter "S" followed by the sample number

to designate it as a soil sample . Depth intervals were also included in the sample name

to more accurately describe the sample. To the extent possible, the sample depth

intervals specified in the Final Sampling and Analysis Plan (Dames & Moore, 1994)

were satisfied . Some variations from target depth intervals did occur, however, due

to debris and/or characteristics of the sample location .

A Dames & Moore geologist or engineer completed a field log for each of the soil

borings . Copies of the boring logs are included in Appendix B .

After sampling had been completed, all boreholes were backfilled to the original ground

surface level with cement grout.
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4.4 GROUNDWATER MONITORING WELL INSTALLATION AND SAMPLING
PROCEDURES

Groundwater monitoring wells were installed in accordance with procedures outlined

in the Final Monitoring Well Installation Plan (Dames & Moore, 1994) and in the USACE

guidance document EM 11 10-7-XX(FR) (Draft). Groundwater sampling procedures

described in the Final Sampling and Analysis Plan (Dames & Moore, 1994) were

followed during the sample collection .

Five shallow groundwater monitoring wells were installed in the unconsolidated

overburden materials, three at the Pentolite Road Red Water Ponds and two at the

West Area Red Water Ponds. The purpose of the shallow wells was to evaluate the

water quality in the uppermost water-bearing unit . The shallow wells were

constructed so that the screened interval intersected the water table .

Three deep groundwater monitoring wells were installed in the bedrock, one at the

Pentolite Road Red Water Ponds and two at the West Area Red Water Ponds. The

purpose of the bedrock wells was to evaluate whether nitroaromatics had migrated

from the site soils into the local bedrock aquifer and to establish baseline information

on water quality in the bedrock aquifer.

The monitoring wells were installed under the technical observation of experienced

Dames & Moore geologists . The Dames & Moore geologists coordinated the drilling

operations, maintained a detailed boring log of each monitoring well, collected samples

of subsurface materials and classified them in accordance with geologic classification

systems, developed well construction diagrams, and maintained a field log of events

and procedures. Drilling for the monitoring wells was performed by Belasco Drilling

Company, a drilling company experienced in the construction of monitoring wells in

north central Ohio.
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4.4.1 Monitoring Well Installation in the Overburden

A D-50 diesel or a CME-45 ATVtruck mounted rotary drill rig equipped with 4-1/4 inch

ID hollow-stem augers was used to drill boreholes for wells to be completed in the

overburden stratigraphic unit . The boring for each overburden well wasadvanced from

ground surface using hollow stem augering techniques and was extended to the top

of rock as defined by auger refusal . Soil samples were collected continuously using

a 2-inch OD stainless steel split spoon sampler attached to drill rods . The drill rods

were attached to a 140-pound free fall hammer used to drive the split spoon sampler

into the undisturbed soil in advance of the hollow stem augers .

Samples collected using the split spoon sampler were used to document and classify

the soils underlying the site at each location . Soil samples were also scanned with an

Hnu for the presence of contamination. The boring logs prepared during the drilling are

included in Appendix C.

All drilling and sampling equipment was steam cleaned prior to drilling ; between each

boring ; and at the conclusion of the field work prior to taking the equipment from the

PBOW. During drilling of' each boring, sampling equipment was decontaminated in

accordance with procedures outlined in the Final Sampling and Analysis Plan (Dames &

Moore, 1994) .

After reaching terminating depth in each boring, a groundwater monitoring well was

constructed in each borehole . The monitoring wells were constructed of 2-inch ID

flush joint, threaded, schedule 40 polyvinyl chloride (PVC) riser pipe and No. 10

(0 .010-inch) slot size PVC well screen .

A bottom cap was placed on the end of the screen which was then placed directly on

the bottom of the borehole, with 2-inch riser pipe extending from the top of the screen

to the ground surface. The annular space between the well screen and the inside wall

of the boring was filled with a 20/30 silica sand pack, a material in which the grain

size is such that the majority of the material should be retained on No. 20 and No. 30

slot sieves . The sand pack was extended above the top of the screen. A bentonite

seal was placed above the sand pack to inhibit fluid movement vertically downward
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along the casing and to prevent grout migration into the sand pack from above. The

remaining annular space from the top of the bentonite seal to near the ground surface

was grouted with a cement grout.

The top of the well was then completed above grade with a stand-up lockable

protective steel casing cemented in the center of a concrete pad . Concrete-filled posts

were installed at each corner of the concrete pad . The posts were painted orange for

easy visibility . A plate which listed the well identification and other well specific

information was adhered to the top of the lockable protective steel casing . Monitoring

well construction details are provided in Table 4-1, Overburden Monitoring Well Details.

Well construction diagrams are included in Appendix D.

Construction of each of the wells was discussed with the on-site CEORN

representative during the field activities .

Soil samples from the screened interval in each well were collected for grain size

analysis . Additionally, one sample of each type of filter pack material used in the

construction of the monitoring wells was collected for grain size analysis . The samples

were analyzed by Dames & Moore's geotechnical laboratory located in Salt Lake City,

Utah in accordance with American Society for Testing and Materials Test Procedure

D422, "Particle Size Distribution in Soils." The laboratory reports and interpretation

of the grain size analyses are included in Appendix E .

All waste soil from the well boreholes was placed in 55-gallon drums.

4.4.2 Monitoring Well Installation in the Bedrock

A Diedrich D-1 20 truck-mounted rotary drill rig, NX and NQ core equipment, and a

6-inch roller cone were used for the bedrock well installation . The bedrock monitoring

wells were advanced through the overburden to the top of rock using a 1 2-inch ID

hollow stem augers, while continuously sampling with a split spoon sampler. After

encountering the top of rock, the boring was advanced until competent rock was
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TABLE 4-1

OVERBURDEN MONITORING WELL DETAILS
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PB-WA--MW1 642-32 644.43 22 .3 4.3-22.3 3 .7 2 .0

PB-WA-MW2 631 .16 633.65 12 .0 3.0- 12.0 2 .5 2 .0

PB-PR-MW7 631 .50 633.99 22 .3 4.3-22.3 3 .0 1 .8

PB-PR-MW8 632.50 635.02 27 .5 5.0- 27 .5 4.0 3 .0

PB-PR-MW9 630.70 1 633.70 19 .0 4.0- 19 .0 3.0 2 .0

MSL - Mean Sea Level
BGS - Below Ground Surface
TOC - Top of Casing
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encountered using a 1 0-inch diameter roller cone bit. The boring logs prepared during

the drilling are included in Appendix C .

In order to ensure the integrity of the bedrock well, at least 20 feet of 4-inch diameter

PVC casing was installed in each bedrock well to seal off the unconsolidated

overburden materials and incompetent bedrock near the bedrock surface . Once the

borehole had been cleaned of loose material, a 4-inch PVC riser casing was installed

into the borehole and grouted in place. The casing was grouted to the surface .

The grout was allowed to cure for a minimum of 48 hours before continuing coring

operations on the well . When the grout had cured, NQ coring equipment was placed

through the 4-inch surface casing and a 3-inch diameter open hole was cored until the

first water bearing zone was reached . Bedrock monitoring well construction details are

presented on Table 4-2. Well construction diagrams are included in Appendix D .

The rock cores were stored in covered core boxes and labeled . The core within each

complete box was photographed .

4.4 .3 Monitoring Well Development

Following construction, the monitoring wells were developed by hand bailing water

until the well water met the conditions set forth in the USACE guidance document EM

111 0-7-XX(FR)(draft) . Difficulty was encountered in achieving well water clarity in

several of the wells after all other well development criteria were met. After

concurrence with the on-site CEORN representative on when to stop well development,

it was decided that, if after additional bailing was performed and no improvement in

water quality was recognized, development could be terminated . After development

was terminated, a water sample was collected from each well and photographed . A

well development record was completed for each monitoring well . Copies of the well

development records and photographs of the water collected from the wells after

development are included in Appendix F.
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TABLE 4-2

BEDROCK MONITORING WELL DETAILS

MSL Mean Sea Level
TOC Top of Casing
BTOC Below Top of Casing
BGS Below Ground Surface
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Development water from each well was placed in 55-gallon drums which were moved

to the drum storage area on Pentolite Road for later disposal .

4.4.4 Survey of Well Locations

Coordinates and elevations were established for each of the monitoring wells installed

by Dames & Moore in accordance with EM 111 0-7-XX(FR) (draft) . The top of casing

and ground surface elevations are included in Tables 4-1 and 4-2 . Additionally,

locations of wells installed by MK Ferguson and IT during previous investigations and

used in this investigation and the locations of the four NASA wells in the Reactor Area

were surveyed . The top of casing and ground surface elevations for the MK Ferguson

and IT wells are listed in Table 4-3 . The top of casing and ground surface elevations

for the four NASA Reactor wells are listed in Table 4-4 . A tabulated list of the sample

location coordinates and elevations is included in Appendix G .

4.4.5 Monitoring Well Sampling

Groundwater samples were collected approximately 2 weeks after the development

was completed to allow the groundwater to chemically stabilize from impacts caused

by drilling and construction of the monitoring wells. The procedures outlined in the

Final Sampling and Analysis Plan (Dames & Moore, 1994) were followed during the

sampling of the monitoring wells .

Prior to sampling, the volume of water in each monitoring well was calculated utilizing

water level measurements and well construction information. The monitoring wells

were then purged of five volumes of water contained in the casing, screen and filter

pack (or until dry) using a new dedicated bailer for each well . After purging,

groundwater samples were collected from the approximate upper 5 feet in each well

using each well's dedicated bailer .
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TABLE 4-3

MK FERGUSON AND IT WELL ELEVATIONS

MSL - Mean Sea Level
TOC - Top of Casing

Overburden wells MK-MW10 and MK-MW11 were installed for the MK Ferguson Site
Inspection performed in 1993 .

Overburden wells IT-MW2 and IT-MW5 were installed for the 1989 IT investigation.
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TABLE 4-4

NASA REACTOR WELL ELEVATIONS

MSL - Mean sea level

TOC - Top of Steel Casing

Note: All NASA Reactor Wells are completed in the bedrock.
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Specific conductance, pH, and temperature were recorded in the field at the time of

sampling . Groundwater sampling records were completed and are included in

Appendix H.

4.5 WEST AREA RED WATER POND INVESTIGATION

The West Area Red Water Ponds investigation included an evaluation of the water and

sediment in the remaining west pond . The investigation included water depth

measurements, the performance of penetrometer testing, collection of sediment and

natural soil cores, and collection of surface water samples.

To provide an efficient means of locating the various survey points and sample

locations, an approximately 50 feet by 50 feet grid system was established . The grid

system included 1 2 control points (A through Q spaced 50 feet apart (center to center)

in an approximately east-west trending direction along the northern shore of the pond .

Eight control points (0 through 7) spaced 50 feet apart (center to center) were also

established in a generally north-south trending direction along the eastern shore of the

pond .

4.5.1 Water Depth Measurements

The height of the water column above the sediment was measured at various grid

locations for the purpose of estimating the volume of water within the pond.

The depth of water measurements were performed using a sounding line equipped with

an approximately 6-inch diameter flat circular disk to minimize penetration of the loose

surficial sediments. The sounding line was carefully lowered to the sediment surface

and the depth of water was recorded .
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4.5.2 Sediment Measurements

The sediment thickness at various grid locations was estimated based on the

assumption that the sediments and underlying natural soils would have significantly

varying penetration resistances. In general, materials which were penetrated by a

penetrometer under static conditions were assumed to be sediments; whereas,

materials which required dynamic penetration (multiple blows with a slide hammer)

were assumed to represent the underlying natural soils .

The penetrometer testing was performed utilizing a 1 .5-inch diameter stainless steel

cone attached to extension piping and a 1 5-pound slide hammer. The penetrometer

testing was performed in accordance with the following procedures:

1 The height of the water column above the sediment was measured and
marked on the extension piping .

2) The penetrometer was lowered to the sediment surface .

3) The penetrometer was allowed to penetrate the sediment under the
static weight of the extension piping and hammer .

4) The static weight penetrometer penetration distance was recorded .

5) The penetrometer was advanced a distance of approximately 6 inches
using the slide hammer .

6) The number of blows required to advance the penetrometer 6 inches
was recorded .

To calibrate the penetrometer, sediment and natural-soil cores were collected at three

locations in conjunction with the penetrometer testing .

4.5.3 Sediment and Natural-Soil Core Sampling

To evaluate the vertical extent of contamination within the pond, 10 core samples of

the sediments and underlying natural-soils were collected . The boring logs prepared

during the sediment sampling are included in Appendix 1 . The sample locations were
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established based on the results of the penetrometer testing and the records review .

In general, the sediment and natural-soil cores were collected in the eastern portion of

the pond, where the penetrometer testing results indicated the greatest sediment

thickness . The records review also indicated that process water from the east pond

discharged to the eastern portion of the west pond .

At each core location, the sampler was advanced a sufficient depths to obtain samples

of both the sediment material as well as the underlying natural soils. The sediment and

natural-soil cores were collected using a disposable 2-Y2-inch diameter PVC sediment

sampler in accordance with the procedures specified in the Final Sampling and Analysis

Plan (Dames & Moore, 1994) . Initially, the height of the water column was measured

and marked on the PVC sediment sampler. The sampler was then carefully lowered

to the sediment surface and manually advanced through the sediment until the

underlying natural soils had been penetrated at least 6 inches (total distance of 24 to

30 inches) . Subsequent to the removal of the water overlying the collected core, the

core was extruded from the sampler from the top down and placed in the sample tray

covered with a sheet of aluminum foil . The recovered cores were examined by a

geotechnical engineer to evaluate the sediment thickness. The sediments and

underlying natural-soils were photographed and logged on the HTRW Drilling Log Form.

At six of the sediment and natural-soil core locations, samples were obtained for

laboratory chemical analysis . The recovered cores were extracted from the sampler

and the portions of the core consisting of sediment were segregated from the portions

consisting of natural-soils . The uppermost 2-inches of sediment were discarded . The

sediment and natural-soils were placed in separate stainless steel bowls and thoroughly

homogenized . The samples were then placed in the appropriate laboratory jars .

Each of the sediment and natural-soil samples were analyzed for explosives residues

and metals . Additionally, two of the six sediment samples were also analyzed for

biological activity and one of the sediment samples was analyzed for extractable

sulfate, pH, extractable total organic carbon (TOC), extractable alkalinity, extractable

nitrate, total Kjeldahl nitrogen, extractable phosphorous, potassium, cation exchange

capacity, and moisture content . The results of the laboratory analysis are discussed

in Section 7.3. The laboratory reports for the chemical analyses of the sediment
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samples are provided in Appendix J . The laboratory reports for the biological activity

analysis are provided in Appendix K.

4.5 .4 Surface Water Sampling

A total of five surface water samples were collected during this investigation. Four of

the samples were collected within the western pond and one sample was collected

from an area of ponded water within the former eastern pond area.

The surface water samples were collected using disposable tygon tubing and a

peristaltic pump. The tygon tubing was lowered into the water column and water was

pumped directly into the appropriate sample containers . The depth of the tygon tubing

was modified during sampling in order to collect a composite of the entire water

column.

Each of the surface water samples were submitted for laboratory analyses of
explosives residues and metals concentrations and total suspended solids . Filtered

samples were also collected at each location and tested for explosives residues and

metals. Additionally, one sample was analyzed for biological activity . The results of

the laboratory analyses are discussed in Section 7 .4 . The laboratory reports for the

chemical analyses of the surface water samples are provided in Appendix J . The

laboratory reports for the biological activity analysis are provided in Appendix K.

4.6 SAMPLE PACKAGING, SHIPPING, AND DOCUMENTATION OF CUSTODY

Sample packaging, shipping and documentation procedures described in the Final

Sampling and Analysis Plan (Dames & Moore, 1994) were followed during the field
investigation of the TNT manufacturing areas . Samples were packaged and shipped
to the analytical laboratories via Federal Express.
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4.7 EQUIPMENT DECONTAMINATION

Equipment decontamination procedures described in the Final Sampling and Analysis

Plan (Dames & Moore, 1994) and Final Monitoring Well Installation Plan (Dames &

Moore, 1994) were followed during the field investigation .

Prior to use at each location, sampling equipment was decontaminated following the

procedures outlined in the Final Sampling and Analysis Plan (Dames & Moore, 1994).

Dames & Moore personnel wore clean latex gloves and monitored the borehole and

breathing zone with a photoionization detector, HNu, during all sampling activities .

Latex gloves under nitrile gloves and safety glasseswere worn during decontamination .

All drilling and sampling equipment used to install the groundwater monitoring wells

was steam cleaned prior to drilling ; between each boring ; and at the conclusion of the

field work prior to taking the equipment from the PBOW. During drilling of each

borehole, sampling equipment was decontaminated in accordance with procedures

outlined in the Final Sampling and Analysis Plan (Dames & Moore, 1994) .

Two main decontamination areas were established, one for cleaning sampling

equipment and one for cleaning drilling equipment. The sampling equipment was

decontaminated in NASA's Red Barn, a facility made available for field work support

during the investigation. The drill rig decontamination area was set up near the parking

lot at the Maintenance Building . Care was taken during decontamination to avoid

contaminating the surrounding area . Upon completion of the field activities, the

decontamination materials were removed and placed in 55-gallon drums for later

disposal .

4.8 HANDLING OF INVESTIGATION-DERIVED WASTES

Investigation-derived wastes were managed and handled in accordance with
procedures described in the Final Sampling and Analysis Plan (Dames & Moore, 1994)

and Final Monitoring Well Installation Plan (Dames & Moore, 1994) .
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Soil cuttings and decontamination waste water were placed in separate 55-gallon

drums which were labeled and stored on-site north of Pentolite Road, east of the

intersection of Ransom Road and Pentolite Road.

4.9 ANALYTICAL LABORATORY ANALYSIS AND DATA EVALUATION

The laboratory analytical reports are included in Appendix J . As a preface to the

presentation of the results of the investigation, it is useful to describe the laboratory

analytical methods and data evaluation, and discuss the limitations of the data

presented herein . These are discussed in the following sections.

4.9 .1 Laboratory Analysis

Soil samples and their associated equipment blank samples were analyzed for

explosives residues concentrations using EPA Method 8330 and for concentrations of

14 metals (13 priority pollutant metals plus manganese) using methods outlined in the

Final Sampling and Analysis Plan (Dames & Moore, 1994).

Background soil samples were analyzed for explosives residues, metals, VOCs, and

Svocs.

Groundwater samples were analyzed for explosives residues, nitrates, and total and

dissolved metals . Additionally, groundwater samples from the bedrock wells were

analyzed for VOCs and SVOCs .

ASI, Dames & Moore's subcontracted analytical laboratory provided laboratory quality

control (QC) documentation with the sample results . This documentation included the
results of matrix spike and matrix spike duplicates analyses ; the results of method

blanks and laboratory control standards analyses ; analyses of surrogates, calculations

of percent recovery and precision of the above (as applicable); and inclusion of the

extraction and analysis dates . A brief case narrative was included with each sample

set to document methods used and any QC problems encountered .
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4.9 .2 Evaluation of Laboratory Data

4.9.2.1 Data Quality Assessment

Dames & Moore evaluated approximately 10 percent of the data collected during the

field work. A combined data quality assessment was completed for samples collected

for the Site Investigation of the TNT areas, the Focused Remedial Investigation of the

Red Water Ponds areas, and the Sitewide Groundwater Investigation. Data sets which

included samples from all media and all areas of the site were included in the review .

The Data Quality Assessment was performed in accordance with guidance provided

in the "USEPA Contract Laboratory Program National Functional Guidelines for Organic

Data Review" (EPA, 1993) and the "USEPA Contract Laboratory Program National

Functional Guidelines for Inorganic Date Review" (EPA, 1994). The Data Quality

Assessment is provided as Appendix L. The qualifiers applied to the data are listed on

the laboratory reports provided in Appendix J, as described in the referenced report,

should be acknowledged whenever reviewing the data or assessing the qualitative or

quantitative reliability of the data .

4.9.2.2 Establishment of Practical Quantitation Limits for Groundwater Analysis

Groundwater samples for this project were analyzed using a Cold Regions Research

and Engineering Laboratories (CRREL) modification of EPA Method 8330 . The modified

method was used to try to obtain the lowest possible detection limits for groundwater

samples. Extremely low detection limits are necessary in some of the risk calculations
which may eventually be performed for the site . Dames & Moore and ASI, in
coordination with CEORN, established a Practical Quantitation Limit (PQL) of 5 jig/L

for use in interpreting the results for groundwater samples . The rationale for use of

a PQL was prepared by ASI and is presented in Appendix J with the laboratory reports .

Only sample results above the POL are interpreted in this Focused Remedial
Investigation Report. However, the laboratory reports included in Appendix J list all
results, including those below the PQL and above the method detection limit (MDL)

which is referred to as Below the Detection Limit (BDL) on the laboratory reports.

G :\WP\C\COE~PLUM-BRO.OK\REDWATER\SEC4.RWP 4-15



4.9.3 Groundwater Data Limitations

Several limitations were identified with respect to the laboratory data generated during

this investigation . These limitations are discussed in the following sections .

4.9.3 .1 Explosives

Dames & Moore collected a sample of the potable water from PBS at the conclusion

of the field work on December 15, 1994. Water from this source was utilized during

drilling of the bedrock wells during rock coring . Duplicate samples were submitted to

the ORD laboratory and to ASI .

No explosives residues were detected in the sample analyzed by ORD. However, ASI

detected 1,3,5-TNB at a concentration of 13 /ig/L; 4-Am-2-NT at a concentration of

1 .6 /ig/L; and 2-Am-DNT at a concentration of 0.4 /jg/L. The PBS potable water

supply does not originate on site and the presence of explosives residues in the sample

was suspect . Therefore, in order to confirm the results, a second sample was

collected on February 13, 1995 and analyzed by ASI . Explosives were again detected .

In the February 1995 sample, 1,3,5-TNB was detected at a concentration of 1 . 1 Pg/L

and 4-Am-DNT was detected at a concentration of 1 .7 /jg/L .

A third sample was collected on August 15, 1995 . Four replicate samples were

collected and analyzed by ASI, a private laboratory contracted by CEORN, the USACE

Missouri River Division (MRD) laboratory, and the USACE Waterways Experiment

Laboratory . No explosives residues were detected in any of the four replicate samples

collected in August 1995 . Therefore, it is reasonable to assume that explosives

residues are not present in the potable water supply at PBS.

The reason explosives residues were detected by ASI in the first two samples is not

known. Most of the concentrations are below the POL and are considered estimated.

However, the concentration of 13 /jg/L 1,3,5-TNB in the December 1994 sample is

well above the PQL . Personnel from the USACE MRD laboratory who reviewed the

laboratory data considered the 1,3,5-TNBconcentration a false positive . However, ASI
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considered that the method requirements for reporting the compound were technically

satisfied . Users of the groundwater data are advised to interpret it with caution in the

event false positives were detected in one or more of the groundwater samples. For

purposes of this report all concentrations reported above the PQL were interpreted.

4.9 .3.2 Metals

Groundwater monitoring wells installed for the TNT Areas Site Investigation, Red

Water Ponds Focused Remedial Investigation, and Sitewide Groundwater Investigation

were all sampled within a few days of each other in December 1994 . Three

groundwater equipment blanks were collected during the sampling, one from a bedrock

monitoring well (BED-MW18) and two from overburden wells (WA-DM-MW2 and

TNTA-DM-MW1 0) . This provided an equipment blank to sample type ratio of at least

10 percent. Both filtered and unfiltered equipment blanks were submitted for metals

analysis .

Two metals were detected in the equipment blanks . Zinc was detected in the

unfiltered equipment blanks prepared during sampling of wells BED-MW18 and WA-

DIVI-IVIW2 . The concentrations were 28 /jg/L and 37 jig/L, respectively . Zinc was also

detected in the equipment blank prepared during collection of background soil samples .

This may indicate that some of the zinc detected in the samples is related to the

sampling procedures. However, because zinc was not consistently detected in the

equipment blanks, all of the zinc detected in the samples cannot be attributed to

collection procedures.

Antimony was detected in eight groundwater samples during the PBOW investigation.

Seven of the eight times, it was reported in the filtered sample and not in the

corresponding unfiltered sample . Antimony was also detected in the filtered drill water

sample collected on December 15, 1 994 at a concentration of 10 jig/L but not in the
corresponding unfiltered sample. Finally, antimony was detected in two of the three
equipment blank samples collected during the groundwater sampling . In both samples,
antimony was detected in the filtered sample, but not in the unfiltered sample . The

consistent presence of antimony only in filtered samples appears to indicate that it is
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related to the filtering process. The equipment blanks were prepared with distilled

water which should have contained no metals.
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5.0 SOILS INVESTIGATION

During operation of the PBOW, process waste water was disposed of in Red Water

Ponds located in two areas of the site . This process waste water, referred to as "red

water," results from the final washing of TNT as described in Section 3 . It is acidic,

and generally contains elevated concentrations of nitroaromatics . At the PBOW, the

ponds in both areas were constructed by excavating a shallow depression and then

detonating explosives in the bottom to enhance the permeability of the subsurface .

Previous investigations and field observations at the two Red Water Pond areas

indicated that contamination by explosives residues is present . Therefore, the

objective of this investigation was to try to delineate the extent of soil contamination

caused by use of the Red Water Ponds during operation of the PBOW. The sampling

locations were selected based on review of historical information documenting the

areal extent of the ponds from their creation to the present . Further, the sampling

scheme was designed to obtain preliminary information which may be useful during

later stages of the project.

The sampling locations for the investigations of the Red Water Ponds areas were

related to the configurations of the ponds when they were in use . The original shapes

of the ponds have altered, in some cases significantly, since the ponds were

constructed and used . As discussed in Section 3, historical records indicate that the

shape of the ponds changed even during operation of the PBOW .

The ponds in the Pentolite Road Red Water Pond Area have been filled in .
Actual ponds are no longer present in this area . The surface at the former
Pentolite Road Red Water Ponds has been reworked by NASA and the
configurations of the original ponds have been obscured .

The western pond at the West Area Red Water Ponds Area retains generally
the same shape as the pond used during operation of the PBOW. However,
the east pond was drained by NASA. With the passage of time, the east
pond has become a marshy area . The configuration of the berm
surrounding the original east pond is still clearly visible .

The Focused Remedial Investigation included collection of 103 soil samples from the

two former Red Water Ponds areas, the Pentolite Road Red Water Ponds and the West
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Area Red Water Ponds. Soil sampling locations at both red water ponds areas were

surveyed to provide a permanent record of the precise sampling locations for future

investigations and remedial activities . All soil samples were analyzed for explosives

residues and metals.

The investigation indicates that explosives residues are present in soils in each of the

former Red Water Ponds areas.

1,3,5-TNB, an impurity produced during TNT production, and 2,4-DNT, an
intermediate product in TNT production, were the most commonly detected
explosives residues . 1,3,5-TNB was present in 43 of the 103 samples and
2,4-DNT was present in 40 samples . These are two of the compounds
specifically intended to be removed in the washing process that generates
"red water."

Nitroaromatics were much more prevalent in the samples collected from the
Pentolite Road Red Water Ponds than from the West Area Red Water
Ponds. Explosives residues were detected in 34 of the 63 samples (54
percent) collected from the Pentolite Road Red Water Ponds . At the West
Area Red Water Ponds, explosives residues were present in 18 of 40
samples (45 percent) .

Ten of the 14 explosives residues analytes were detected at the Pentolite
Road Red Water Ponds. Only eight were identified at the West Area Red
Water Ponds . Concentrations were generally higher in the samples
collected from the Pentolite Road Red Water Ponds .

The highest concentrations of explosives residues were detected in the
sample from the boring installed near the inlet to the Pentolite Road Red
Water Ponds. 2,4,6-TNT concentrations in samples from the 3 to 5 foot
interval and the 5 to 10 foot interval in this boring exceeded the risk-based
industrial scenario screening level developed by the U.S. EPA, Region III
(Region 111) .

1,3,5-TNB was present at levels exceeding the residential scenario risk-
based screening level in several locations at the Pentolite Road Red Water
Ponds .

Sections 5 .1 and 5.2 below describe the sampling locations and discuss the explosives

residues detected in the Pentolite Road Red Water Ponds and theWest Area Red Water

Ponds, respectively .
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Fourteen background soil samples were collected from eight borings installed in areas

of the site least likely to have been impacted by former DoD activities . Background

borings were installed to depths of 4 to 5 feet . Background soil samples were

analyzed for explosives residues, metals, VOCs and SVOCs . No explosives residues

were detected in the background soils. Background soil conditions for all analytical

parameters except metals are assessed in Section 5 .3 .

Soil samples were analyzed for concentrations of 13 priority pollutant metals and

manganese . Metals concentrations in the red water ponds areas were compared to

background metals concentrations to evaluate whether a correlation existed between

high levels of metals and the presence of explosives residues . No correlations were

identified . The metals analysis is provided in Section 5 .4 .

Soil samples from both Red Water Ponds Areas were analyzed for biological activity

and other general chemical parameters that may be useful in assessing remedial

options. The results of these analyses are provided in Sections 5 .5 and 5 .6,

respectively .

5 .1 PENTOLITE ROAD RED WATER PONDS

Two ponds were present at the Pentolite Road Red Water Ponds during operation of
the PBOW . Both ponds have been filled in and little physical evidence of their former

configuration remains. What evidence is left is limited to areas of denuded soils and
stressed vegetation . In these areas, surface water ponded after rainfall has a reddish
tint .

To try to establish the extent of nitroaromatics contamination, a grid was laid out over

the area thought to encompass the former ponds. This area was identified using a

1956 aerial photograph . Boring locations on the grid were surveyed prior to initiating

sampling activities . Twenty soil borings were installed at the grid nodes, 1 2 inside the

pond perimeter and eight outside the pond perimeter . This included six 5-foot borings

and fourteen 1 0-foot borings . Surface soil sam pies were collected at four additional

locations where denuded soils or stressed vegetation were observed . The boring
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locations and surface soil sampling locations are illustrated on Figure 5-1 . This figure

also shows the outline of the ponds in a 1956 aerial photograph which was used as

the basis for the sampling grid .

The concentrations of explosives residues detected in the 63 soil samples collected

from the Pentolite Road Red Water Ponds are listed on Table 5-1 and are also provided

on Figure 5-1 .

5 .1 .1 Distribution of Explosives Residues outside the Pond Perimeter

Eight borings were installed around the perimeter of the former ponds footprint . The

purpose of these borings was to assess the areal extent of contamination and evaluate

whether use and/or releases from the ponds resulted in contamination of the soils

surrounding the ponds .

Fourteen samples were collected from six hand-augered 5-foot borings, PR-S1, -S3, -

S8, -S1 7, -S1 8, and -S20. Samples were collected from 0 to 2 feet and from 2 to 5

feet in all six borings . Additionally, surface samples were collected from 0 to 0.5 feet

in borings PR-S8 and -S 17 . Soils in this area were relatively loose with some clays.

Several of the samples became moist at approximately 4 feet, but no standing water

was observed in the borings .

10-foot borings were installed on the east and south sides of the assumed pond

perimeter. Seven samples were collected from these two 1 0-foot borings, PR-S1 1 and

-S1 9 . Samples were collected from 0 to 3 feet, from 3 to 5 feet, and from 5 to 10

feet in each boring . A surface sample was also collected from boring PR-S1 9 from 0

to 0.5 feet .

Nitroaromatics were detected outside the apparent footprint of the pond in only two

areas .

Low levels of explosives residues were detected in the 2 to 5 foot sample
collected from boring PR-S1 . This boring is located on the northwest side
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oftheponds . Sample PR-Sl-2 .0/5-0 contained 0.3 milligrams per kilogram
(mg/Kg) and 0.4 mg/Kg of 2,4,6-TNT and 2,4-DNT, respectively . During
operation of the PBOW, this area may have been within the pond footprint.
This was the only one of the 1 2 samples collected from the six 5-foot
perimeter borings in which explosives residues were detected .

Low levels of explosives residues were also detected in the 5 to 10 foot
sample collected from boring PR-S 19. This boring was installed on the east
side of the ponds . Based on interpretation of the 1956 aerial photograph,
it is immediately outside the pond perimeter. However, if the pond
configuration was larger during operation of the PBOW, this location may
have been inside the ponds. Sample PR-S1 9-5.0/10 .0 contained 1 .5 mg/Kg
of 1,3,5-TNB, 1 .0 mg/Kg of 2,4-DNT, and 1 .4 mg/Kg of 1,3-DNB.

No explosives residues were detected in any of the other samples collected from the

5-foot borings on the north, east, and south side of the ponds (including two surface

soil samples) or from the 10-foot boring on the south side of the ponds .

QC sample PR-S29-2.0/5 .0 isa split of sample PR-S1 8-2.0/5 .0 collected from a 5-foot

boring on the northeastern side of the ponds. No explosives residues were found in

either sample .

5 .1 .2 Distribution of Explosives Residues Inside the Pond Perimeter

Within the footprint of the former ponds, 36 soil samples were collected from 1 2 10-

foot borings, PR-S2, -S4, -S5, -S6, -S7, -S9, -S 10, -S 1 2, -S 13, -S 1 4, -S 15 and -S 16 .

Based on review of historical information, the depth of the ponds was thought to be

less than 10 feet . Sampling to this depth was intended to provide information on the

vertical extent of contamination below the bottom of the former ponds . Three samples

were collected from each boring, one from 0 to 3 feet, one from 3 to 5 feet, and one

from 5 to 10 feet .

Six surface soils samples (also referred to as sediment samples) were collected from

areas inside the pond perimeter . Two types of samples were collected .

Four surface samples were collected from areas which were denuded and/or
contained stressed vegetation . The areas are noted on Figure 5-1 . These
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samples were collected to evaluate whether the observed site conditions
related to the presence of nitroaromatics in the surface soils .

Two additional surface soil samples were collected adjacent to randomly
selected 1 0-foot borings (PR-S1 3 and -S14) . These samples were collected
to compare contaminant levels immediately at the surface with levels in the
upper 3 feet of the soil profile.

Explosives residues were detected throughout the area thought to have been occupied

by the two Pentolite Road Red Water Ponds. The greatest number of compounds and

highest concentrations were detected in the 5 to 10 foot interval . Nitroaromatics were

present in the 5 to 10 foot interval in all twelve borings installed within the ponds area .

Explosives residues concentrations detected in each sampling interval are discussed

below.

5 .1 .2.1 Surface Soils

Low levels of explosives residues were detected in the four surface soil samples (PR-

S8-0 .0/0 .5 ; PR-S1 3-0.0/0 .5 ; PR-S1 4-0.0/0.5 ; and PR-S1 7-0 .0/0 .5) collected from the

areas of bare soil/stressed vegetation . 2,4-DNT was present in each sample at

concentrations ranging from 0.3 mg/Kg to 1 .1 mg/Kg. Additionally, 1,3,5-TNB was

detected at a concentration of 0.4 mg/Kg in sample PR-S22-0.0/0 .5 located in the

central portion of the ponds. 1,3-DNB was present at a concentration of 0.4 mg/Kg

in sample PR-S23-0 .0/0 .5 which was located on the north side of the eastern pond .

In sample PR-S24-0.0/0 .5, 0.3 mg/Kg of 3,4-DNT was reported . This sample was

collected from the west side of the western pond . All of the nitroaromatics detected

in these surface soil samples are impurities or incomplete products of TNT production

that would have been removed in the final wash process which created the red water .

No explosives residues were detected in three other surface soil samples .

QC sample PR-S30-0.0/0.5 is a split of sample PR-S23-0.0/0.5, a surface soil sample

collected from a denuded/stressed vegetation area on the north side of the east pond .
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Two compounds, 2,4-DNT and 1,3-DNB, were reported in both samples at almost

identical concentrations .

5 .2.1 .2 0 to 3 Feet in Depth Interval

Explosives residues were detected in five of the 1 2 samples collected from the 0 to

3 foot depth . Three compounds, 1,3,5-TNB, 2,4-DNT, and 1,3-DNB were detected in

each of borings PR-S4, -S6, -S7, and -S9 . 2,6-DNT was also detected in the samples

from borings PR-S6 and -S9 . All four of these borings are located adjacent to areas

of denuded soil/stressed vegetation. The compounds and concentrations detected

correlate well with the compounds and concentrations detected in the surface soil

samples collected in the denuded soils areas .

2,4-DNT was also detected in the 0 to 3 foot interval from boring PR-S1 5 . This boring

is located on the east edge of the east pond . Denuded soils or stressed vegetation

were not noted in this area .

5 .1 .2.3 3 to 5 Foot Depth Interval

Explosives residues were detected in the 3 to 5 foot interval in 11 of the 1 2 borings.

Eight nitroaromatics compounds were reported in soils within this interval : 2,4,6-TNT;

1,3,5-TNB; NB; 2,4-DNT; 2,6-DNT; 3,4-DNT; 4-Am-DNT; and 1,3-DNB.

The most significant finding in the 3 to 5 foot interval is the presence of 2,4,6-TNT at

a concentration of 1 2,000 mg/Kg in boring PR-S 1 4. This boring was installed near the

location where the red water is thought to have entered the ponds. 2,4,6-TNT was

not detected in any of the other samples within the 3 to 5 foot interval . The fact that
this compound is relatively immobile in soils may account for its lack of distribution

throughout the pond soils. Possibly, 2,4,6-TNT suspended in the red water settled out

into the sediments near the point where waste water entered the pond and continued

to accumulate . Even after 50 years, the concentration at this location remains
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significant. The concentration in this sample is above both the industrial and

residential risk screening criteria of 190 mg/Kg and 21 mg/Kg, respectively .

1,3,5-TNB was the most widely distributed nitroaromatic in the 3 to 5 foot interval .

It was detected in nine of the 12 samples. The concentration of 58 mg/Kg 1,3,5-TNB

in the sample from boring PR-S14 was significantly higher than concentrations

detected in other Pentolite Road Red Water Ponds samples. Excluding this sample,

concentrations ranged from 0.5 mg/Kg to 13 mg/Kg . Concentrations are highest in the

central portion of the former ponds . 1,3,5-TNI3 was not detected in the 3 to 5 foot

interval along the southwestern or the eastern edges of the pond area . As stated

previously, 1,3,5-TNB is an impurity generated during TNT manufacturing . It is

removed during the washing process and is a significant component of red water. It

is also moderately to highly mobile in soils. Therefore, its distribution throughout the

pond area is not unusual . In five of the samples (from borings PR-S4, -S6, -S7, -S9,

and -S1 4) 1,3,5-TNB concentrations exceeded the Region III residential risk screening

criteria of 3.9 mg/Kg.

The three other most commonly detected nitroaromatics in the 3 to 5 foot interval

were 2,4-DNT, 2,6-DNT, and 1,3-DNB. None of these compounds were present in

concentrations exceeding Regions III risk screening levels .

2,4-DNT was the second most widely distributed nitroaromatic, detected
in eight of the 1 2 samples. Concentrations ranged from 0.3 mg/Kg to 8.7
mg/Kg . The highest concentrations were present in the central portion of
the pond .

1,3-DNB was present in seven of the 12 samples at concentrations ranging
from 1 . 1 mg/Kg to 6.4 mg/Kg . The distribution pattern of 1,3-DNB mirrors
that of 1,3,5-TNB except that the concentrations of 1,3-DNB are lower in
all cases .

2,6-DNT was detected in only four samples. Concentrations ranged from
0 .3 mg/Kg to 3 .6 mg/Kg . The distribution pattern of 2,6-DNT is similar to
that of 2,4-DNT except that the distribution is not as wide and the 2,6-DNT
concentrations are consistently lower.

The distributions of thefour most commonly detected nitroaromatics (1,3,5-TNB, 2,4-
DNT, 2,6-DNT, and 1,3-DNB) in the 3 to 5 foot interval in the former east and west
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ponds at the Pentolite Road Red Water Ponds are illustrated on Figure 5-2. The

concentrations are color coded to show the locations at which higher, intermediate,

and lower concentrations of these four nitroaromatic compounds were detected .

Three other nitroaromatics were detected in the 3 to 5 foot interval within the ponds .

NB was reported in boring PR-S6 . This was the only occurrence of this
compound in the samples collected from the Pentolite Road Red Water
Ponds . 3,4-DNT was detected in the sample from boring PR-S 1 4, located
near the outfall from the sewage treatment plant. Both NB and 3,4-DNT
are incomplete products or impurities in TNT manufacturing .

4-Am-DNT, a biotransformation product of TNT, was detected in three
samples. The concentration at boring PR-S14 was 9.5 mg/Kg . The
relatively high concentration at this location probably indicates that
naturally occurring microbially mediated biotransformation of 2,4,6-TNT is
taking place in the pond soils at depth . Much lower concentrations, 0.3
mg/Kg each, were detected in borings PR-S6 and -S7 located in the central
part of the western pond.

5.1 .2.4 5 to 10 Foot Depth Interval

Explosives residues were detected in the 5 to 10 foot depth interval in all 1 2 borings

installed within the pond boundaries . Nine nitroaromatic compounds were reported in

soils within this interval : 2,4,6-TNT; 1,3,5-TNB; 2,4-DNT; 2,6-DNT; 4-Am-2-NT; 3,4-

DNT; 4-Am-DNT; 2-NT; and 1,3-DNB.

Again, as with the 3 to 5 foot interval, the most significant finding in the 5 to 10 foot

interval is the elevated concentration of 2,4,6-TNT in boring PR-S14. The

concentration of 310 mg/Kg (average of two split samples) is significantly less than

in the 3 to 5 foot interval but is still above both the industrial and residential Region

III risk screening criteria . In the 5 to 10 foot interval, 2,4,6-TNT was also detected in

one other boring, PR-S 13, at the low concentration of 0 . 5 mg/Kg. The concentration

of 2,4,6-TNT appears to be decreasing with depth in boring PR-S14. However,

because the entire sample interval between 5 and 10 feet was composited, it is not

possible to evaluate whether 214,6-TNT is present throughout this interval or whether
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the contamination continues only a short distance beyond the 3 to 5 foot interval and

does not extend to a depth of 10 feet .

As with the 3 to 5 foot interval, in the 5 to 10 foot interval 1,3,5-TNB was the most

widely distributed nitroaromatic. It was detected in all twelve locations within the

ponds . Concentrations ranged from 0.4 mg/Kg in boring PR-S5 located on the

southwestern edge of the ponds to 23 mg/Kg in boring PR-S1 5 located on the

northeastern edge of the ponds. Surprisingly, 1,3,5-TNB was not detected in the

sample collected from boring PR-S1 5 in the 3 to 5 foot interval . Relatively high

concentrations of 1,3,5-TNB were found in each of the three borings on the eastern

side of the ponds in the 5 to 10 foot interval despite the fact that it was not present

in the overlying soils . The concentration in boring PR-S6 on the northwestern side of

the ponds was also among the highest reported in this depth interval . With the

exception of the 1,3,5-TNB concentration in boring PR-S 1 4 in the 3 to 5 foot interval,

concentrations in the 5 to 10 foot interval were generally higher than in the 3 to 5 foot

interval . In eight of the samples (from borings PR-S4, -S6, -S9, -S10, -S13, -S14, -

S15, and -S16), 1,3,5-TNB concentrations exceeded the residential Region III risk

screening criteria of 3 .9 mg/Kg .

Again, similar to the 3 to 5 foot interval, the three other most commonly detected

nitroaromatics in the 5 to 10 foot interval were 2,4-DNT, 2,6-DNT, and 1,3-DNB . As

with the 3 to 5 foot interval, none of these compounds were present in concentrations

exceeding Region III risk screening levels .

1,3-DNB was the second most widely distributed nitroaromatic, detected
in 11 of the 12 samples . Concentrations throughout the ponds were similar
to those noted in the 3 to 5 foot interval and ranged from 0.3 mg/Kg in
boring PR-S2 located on the far western side of the ponds to 6 .6 mg/Kg in
boring PR-S15 . The 1,3-DNB distribution pattern is similar to that for
1,3,5-TNB, both shown on Figure 5-3 . The highest concentrations were
present on the eastern and northwestern sides of the ponds.

2,4-DNT was present in ten of the 12 samples from the 5 to 10 foot
interval at concentrations ranging from 0.3 mg/Kg at boring PR-S7 on the
south side of the ponds to 14.5 mg/Kg in boring PR-S14 at the sewer
outfall. As with 1,3,5-TNB and 1,3-DNB, 2,4-DNT is more widespread and
concentrations are higher on the eastern side of the ponds, despite the low
concentrations detected in the overlying 3 to 5 foot sampling interval .
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2,6-DNT was detected in six locations . Concentrations were consistent
with those detected in the 3 to 5 foot interval and ranged from 0.3 mg/Kg
in boring PR-S 1 2 on the north side of the east pond to 2.35 mg/Kg (average
of two split samples) in boring PR-S14 located near the sewer outfall.
Again, the highest concentrations of 2,6-DNT were detected in the samples
from the eastern side of the ponds, an area where it was not present in the
3 to 5 foot interval . 2,6-DNT is not as widespread in the 5 to 10 foot
interval as 2,4-DNT and the concentrations are consistently lower.

The distributions of the four most commonly detected nitroaromatics (1,3,5-TNB,

1,3-DNB, 2,4-DNT, and 2,6-DNT) in the 5 to 10 foot interval are illustrated on Figure

5-3 . The concentrations are color coded to illustrate the locations at which

higher,intermediate, and lower concentrations of these four nitroaromatic compounds

were detected .

Four other nitroaromatics were detected in the 5 to 10 foot interval within the ponds.

2-NT was reported in boring PR-S 1 4. This was the only occurrence of this
compound in the samples collected from the Pentolite Road Red Water
Ponds.

3,4-DNT was detected in four samples from borings PR-Sl 3, -S1 4, -S1 5,
and -S1 6, all located along the eastern side of the east pond . The highest
concentration 1 .4 mg/Kg (average of two split samples), was present in
boring PR-S 1 4, located near the sewer outfall .

4-Am-DNT was detected in three samples at concentrations generally
comparable to those detected in the 3 to 5 foot interval . The highest
concentration, 1 .4 mg/Kg (average of two split samples), was reported in
boring PR-S1 4 . As noted above, 4-Arn-DNT is a biotransformation product
of TNT . It was also detected in the 5 to 10 foot interval in borings PR-S6
and -S13 . 4-Am-2-NT was present at concentrations of less than 1 .0
mg/Kg in the samples from borings PR-S15 and -S16 located along the
eastern side of the ponds .

Four OC samples were collected from the 5 to 10 foot depth interval .

QC sample PR-S25-5 .0/10.0 is a split of sample PR-S11-5 .0/10.0 . No
explosives residues were detected in either sample .

QC sample PR-S26-5 .0/10.0 is a split of sample PR-SlO-5 .0/10.0 . The
same three nitroaromatic compounds were detected in both samples at
relatively consistent concentrations .

G:\Wfl\C\COE\PLUM-BRO.OK\REDWATER%SEC5.RWP 5-11



2,4-DNT 2,6-DNT

01 .6 0 0.3
S-12 S-12

02.0 14 13DL 2.0
S-9 0 S-9 0

07 .6 S-15
00.5 S-15

S-6 0 5.2 S-6 00.5
S-13 S-13

WEST POND EAST POND WEST POND EAST POND
02.2 0 BDL

02 .8 S-10 8.9 e BDL 8-10 1 .0
S-4 S-4 00

0 3
S-16 S-16

13DL .0 01 .9 BDL 0 BDL 2.99
S-2 S-7 S-1 S-2 S-7

BDL BDL
S-5 KEY: S-5 KEY:

<1 mg/Kq <1 mq/Kg
1-5 mq/Kg 1-2.5 mg/Kg

5-10 mg/Kg >2.5 mg/Kg

>10 mg/Kg

.1,3-DNB 1,3,5-TNB
2.8

S-12 S-12

4.9
0 2 .2 6.6 23

0S-9
S-15 0 18

S-9 0
S-15

03.8
S-6S-6

0 3 .2 09.4
S-13 S-13

WEST POND EAST POND WEST POND EAST POND
0 2 .5 05.2

2.1
S-10

6.80 8-10 140
04.3 8-4 0S-4 S-16 2.4

0 1 .3 8-16
0.3 0 U. 6 .70

S-2 S-7
0

18
S-2 S-7 S-1

0.4
BDL

S-5
S-5

KEY: KEY:
<1 mg/Kg <5 mg/Kg
1-3 mg/Kg 5-10 mq/Kq
3-5 mg/Kg 10-20 rnq/Kg
>6 mg/Kg >20 mg/KQ

200 100 0 200 Feet

Approximate Scale

Figure 5-3

NOTE : "BDL" indicates findings below detectable limits

DISTRIBUTION OF MOST PREVALENT
COMPOUNDS IN 5-10 FT INTERVAL AT
PENTOLITE ROAD RED WATER PONDS

Plum Brook Ordnance Works
A Sandusky, Ohio

DAMES & MOORF



QC sample PR-S27-5 .0/10 .0 is a split of sample PR-S12-5 .0/10.0 . Three
of the same nitroaromatics were detected in each sample at relatively
consistent concentrations . 2,6-DNT was detected at a very low
concentration, just above the laboratory detection limit, in one sample but
was not detected in the other sample .

QC sample PR-S28-5 .0/10.0 isa split of sample PR-S14-5 .0/10.0 . Seven
explosives residues compounds were reported in each of the split samples
collected from this location . Concentrations were comparable, but
generally lower in sample PR-S28-5.0/10 .0 than in PR-S14-5 .0/10 .0 . An
eighth compound, 2-NT was reported at a low level in sample PR-S14-
5.0/10 .0 but was not reported in sample PR-S28-5 .0/10.0 .

5.1 .3 Summary of Pentolite Road Red Water Ponds Nitroaromatics Contamination

The sampling scheme utilized at the Pentolite Road Red Water Ponds appears to have

been successful in confirming the approximate perimeter of the former ponds.

Nitroaromatics were detected outside the apparent footprint of the pond in only two

areas. The concentrations in both areas were significantly lower than the

concentrations detected inside the pond footprint. In general, the horizontal extent of

contamination can be considered to be satisfactorily delineated .

Contamination was detected in all of the samples collected inside the pond perimeter

from the 5 to 10 foot interval . Since samples were composited over the entire interval

from 5 to 10 feet, it is not known whether contamination extends to and beyond 10

feet or is limited to a depth between 5 and 10 feet . However, as discussed in

Section 6, the water table in this area rises seasonally to a depth of 3 to 5 feet below

the ground surface, well above the depth of soil sampling included in this investigation.

Since delineation of the vertical extent of soil contamination is usually limited to soils

in the unsaturated zone, further delineation of the vertical extent of contamination

within the 5 to 10 foot sampling interval may not be necessary. At the time of this

investigation, the watertable was less than a foot below the bottom of the soil borings

within the pond perimeter . Consequently, additional delineation of the vertical extent

of soil contamination at depths greater than 10 feet is probably not warranted .
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TABLE 5-1

EXPLOSIVES RESIDUES CONCENTRATIONS IN SOIL SAMPLES
PENTOLITE ROAD RED WATER PONDS Page 1 of 4

. .. . . . . . .
jlitW-40. 4- 'Oft. .. . . . .. . . X .,

5-Foot Boring -PR-Sl-0.0/2 .0

PR-Sl-2 .0/5 .0 0 .3 0.4

1 O-Foot Boring PR-S2-0 .0/3 .0

PR-S2-3 .0/5 .0 4 0 .5

PR-S2-5 .0/10 .0 2 .4 0 .3
5-Foot Boring PR-S3-0 .0/2 .0

~ 0PR-S3-2.0/5 .0 1
1 O-Foot Borings PR-S4-0.0/3.0 1 .7 1 .1 0 .8

PR-S4-3 .0/5 .0 12 5.7 0.6 3 .2
PR-S4-5 .0/10.0 6 .8 2.8 2.1
PR-S6-O .O/3 .0

PR-S5-3 .0/5 .0 0 .7

PR-SB-5 .0/10 .0 0 .4

PR-S6-0 .0/3 .0 1 0 .7 2.1 0 .4 0.9
PR-S6-3.0/5 .0 13 1 .1 8 .7 3 .6 0 .3 3.4
PR-S6-5.0/10 .0 18 7 .6 o . r, 1 .0 3.8
PR-S7-0.0/3.0 0.5 0 .4 0.3

Concentrations are listed in mg/Kg or ppm .

The sample 113s; used in this table are composed of three parts. The investigation area (9 .g ., PR = Pentolite Road Red Water Ponds); the soil boring number (e .g .,
S1 = soil boring 1 in the Pentolite Road Red Water Ponds) ; and the depth interval over which the sample was collected (e .g ., 0-0/1 .5 = soils from0 .0 to 1 .5 feet
were composited). The P13 designation at the beginning of all sample lDs on the laboratory reports was not used in this table .

AN samples listed in the Sample ID column (Column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table . Only
concentrations above the detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit.
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TABLE 5-1
(Continued) Page 2 of 4

. . .... .. . . . . . .. ... . . ... . . .. . . .

. . . . . .. . . ..

I ... . . .. . . .... . . . . . . . . I .
. .
.
.. . . .. . . .. . . .. . . . . . . . . . . . . . . . . -. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

........ . . . . . . . . . . . . . .
. .. . . .. . . .. .. . . . . . . . . . . . . . . . . . . .

.NX. . ..... ... . . . .. .

.. . . . . .. . .

...................................... . .... . . . . . .

10-Foot Borings, PR-S7-3 .0/6 .0 6 .6 3 .4 0 .4 0 .3 2 .1

(Continued) PR-S7-5 .0/1 0 .0 1 .3 0 .3 0 .5

5-Foot Boring PR-S8-0 .010 .6

PR-S8-0 .012 .0

PR-SS-2 .0/5 .0

1 O-Foot Borings, P -S9-0 .0/3 .0 1 .1 2.4 0 .8 1 .6

PR-S9-3 .0/5 .0 6 .6 3.8 1 .5

PR-S9-5 .0/10 .0 4.9 2 .0 2 .2

PR-SlO-0.0/3 .0

PR-SlO-3 .0/6 .0 2 .8 2 .6 1 .6

PR-SlO-5 .0/10 .0 5 .2 2 .2 2 .5

PR-S1 1-0.0/3 .0

PR-S 1 1-3 .0/5.0

PR-Sil-5 .0/10 .0

PR-S 12-0 .0/3 .0

PR-S12-3 .0/5.0 2 .7 1 .2 0 .3 1 .1

PR-S12-15 .0/10 .0 1 1 2 .8 1 1 .6 0 .3 1 .5

-S13-O .O/O.5 I I I

Concentrations are listed in mg/Kg or ppm .

The sample IDs used in this table are composed of three parts . The investigation area (e .g., PH = Pentolits Road Red Water Ponds) ; the soil boring number (e.g .,
S 1 = soil boring 1 in the Pentolite Road Red Water Ponds) ; and the depth interval over which the sample was collected Je.g ., 0.0/1 .5 = soils from 0 .0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample IN on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (Column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table. Only
concentrations above the detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

Sample PR-SlO-6 .0/10.0 is a split of QC Sample PR-S26-6 .0/10 .0.
Sample PR-S 11 -6 .0/10/0 is a split of QC Sample PR-S25-5 .0/1 0 .0.
Sample PR-S112-5 .0/110.0 is a split of QC Sample PR-S27-5 .0/10 .0.
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TABLE 5-1
(Continued) Page 3 of 4

IN .. . .. .. . .. . . " .4.0 . ff .. ......... ..
11 1 .. .. .

. . . . . . .. .. . . . . mum

10-Foot Barings -PR-S13-0 .0/3 .0

(Continued) -PR-S13-3 .0/5 .0 0 .4

PR-S13-5 .0/10 .0 0 .5 9 .4 5.2 0 .5 0.5 0 .7 3 .2

PR-S14-0 .0/0 .5

PR-S14-0.0/3 .0

PR-S14-3 .0/5 .0 12,000 58 4.5 9 .5 6 .4

PR-S14-5 .0/10.0 340 18 19 2 .9 1 .7 2 .0 0 .9 6 .7

PR-S15-O.O/3.O 0 .6

PR-S15-3 .0/5.0 0 .3

PR-Sl5-5 .0/10.0 23 14 2.0 0.9 1 .1 6 .6

PR-S 16-0 .0/3 .0

PR-S16-3 .0/5 .0

PR-Sl6-5 .0/10 .0 14 8 .9 1 .0 0.6 0 .8 4 .3

2-Foot Boringe PR-S17-0 .0/0 .5

PR-S1 7-0 .0/2 .0

PR-Sl 7-2.0/5 .0

PR-S18-0.0/2 .0

PR-S18-2 .0/5 .0

Concentrations are listed In mg[Kg or ppm.

The sample Me used in this table are composed of three parts. The investigation area (e .g ., PR Pentolite Road Red Water Ponds) ; the wil boring number (9 .g .,
S1 = soil boring I in the Pentolite Road Red Water Ponds); and thedepth interval over whichthe sample wascollected (e .g ., 0.011 .5 = soils from O.Oto 1 .5 feet
were compostited) . The PB designation at the beginning of all sample Me on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (Column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table . Only
concentrations above the detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

Sample PR-Sl4-6 .0/10.0 is a split of QC Sample PR-S28-5 .0/10.0 .
GAWMCXC0EWLUM- BRO . 0KXRE1YWATEffiTAB5- 1 .WPD Sample PR-S 18-2 .0/5 .0 is a split of QC Sample PR-S29-2 .0/5 .0 .



TABLE 5-1
(Continued) Page 4 of 4

.
M

. . . . . . . . .. . . . . .. . . . .. . . . . . . .
. .. . . . . .

. .. . . ... . ... . . . . . .

10-Foot Boring PR-S19-O .O/O.S

PR-SIS-0 .0/3 .0

PR-S19-3 .015 .0

PR-S19-5 .O/1O.O 1 .6 1 .0 1 .4

6-Foot Boring PR-S20-0 .0/2 .0

PR-S20-2 .016 .0

Surface Soil Samples PR-S21-0 .0/0.5 0 .3

PR-S22-0 .0/0.5 0 .4 0 .4

PR-S23-0 .0/0.6 1 .0 0 .4

PR-S24-0 .0/0 .5 1 .1 0 .3

QC Samples PR-S26-6 .0/10 .0

PR-S26-5 .0/10 .0 3 .9 1 .1 2 .1

PR-S27-6 .0/10 .0 2 .8 0 .8 0 .9

PR-S28-5 .0/10 .0 280 8 .5 10 1 .8 1 .1 0 .8 3 .9

PR-S29-2 .0/5 .0

PR-S30-0 .010 .5 0 .9 0 .4

Concentrations are listed in mg/Kg or ppm

The sample IN used in this table are composed of three parts. The investigation area (e .g ., PR = Pentolits Road Red Water Ponds) ; the soil boring number (e.g .,
S1 = soil boring 1 in the Pentoitte Road Red Water Ponds); and the depth interval over which the sample was collected Je .g ., 0.011 .5 = soils from0 .0 to 1 .5 feet
were composited) . The PS designation at the beginning of all sample IDs on the laboratory reports was not used in this table .

All samples listed In the Sample ID column (Column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table . Only
concentrations above the detection Omit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

QC sample PR-S25-5 .0/10.0 is a split of PR-Sl 1-5 .0/10.0 .
QC sample PR-S26-6 .0/1 0.0 is a split of PR-S 10-5 .0/10 .0 .
QC sample PR-S27-5 .0/10.0 is a split of PR-S12-5 .0/10 .0 .
QC sample PR-S28-6 .0/10.0 is a split of PR-Sl4-5 .0/10 .0 .

QC sample PR-S29-2 .0/5 .0 is a split of PR-S 1 8-2 .0/5 .0 .
QC sample PR-S30-0.0/0 .5 is a split of PR-S23-0 .0/0 .5 .

G :\WP\MCMPLUM-BRO.OKIREIYWATERkTAB5.1 .WPO



5 .2 WEST AREA RED WATER PONDS

During operation of the PBOW, two ponds were present at the West Area Red Water

Ponds . The west pond retains generally the same shape as the pond used during

operation of the PBOW although it is probably smaller than when it was in use . The

configuration of the east pond, which was drained by NASA during the 1970's, is still

clearly discernible based on its surrounding berm . The ponds are located immediately

above Pipe Creek. Fifteen soil borings were installed around the perimeter of the two

ponds and inside the east pond. Surface soil samples were collected at an additional

five locations along the bank of Pipe Creek in areas where seeps have been observed .

The boring and surface soil sampling locations are illustrated on Figure 5-4.

The concentrations of explosives residues detected in the 40 soil samples collected

from the West Area Red Water Ponds are listed in Table 5-2 and are illustrated on

Figure 5-4.

5 .2.1 Distribution of Explosives Residues Outside the Ponds Perimeter

Eleven 5-foot soil borings were installed around the perimeter of the two ponds that

comprise the West Area Red Water Ponds, seven around the west pond and five

around the east pond. The berm surrounding the east pond was used to delineate that

pond . The existing pond level was used to delineate the west pond . The purpose of

these borings was to evaluate whether use and/or releases from the ponds resulted in

contamination of the surrounding soils. Twenty-two samples were collected from

these 11 hand-augered borings from depths of 0 to 2 feet and 2 to 5 feet . Borings

WA-S5, -S6, -S7, -S8, -S9, and -S 16 were installed around the west pond . Borings

WA-Sl 1, -S1 2, -S1 4, -S1 5, and -S1 9 were installed around the east pond.

Target depth intervals were achieved in all 5-foot borings except WA-Sl 6 . Auger

refusal was reached in this boring at approximately 4 feet . The object causing refusal
was thought at first to be a pipe of some kind because of the hollow sound produced

from banging it with the auger. A large rock was found after a backhoe was used to

excavate soils in this area . After approximately ten minutes, "reddish colored" water

G:\WP\C\COE\PLUM-BRO.OKkREDWATER\SEC5.RWP 5-13
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TABLE 5-2

EXPLOSIVES RESIDUES CONCENTRATIONS IN SOIL SAMPLES
WEST AREA RED WATER PONDS Page I of 3

. . . . . . . . . . x~**
1;.. . .. ....... . .. . . .. . . .. . . . . . . . . .. . . . . . . . . .. . . . . .. . .

..... ... . . . . . . ... . . . . . . . Now
. . . . . .. . . .. . ~... .. . . . . . . . . . . . . .. . . . . . . . . . .. .. . . .. .. .. . . .. . . .. . . .. .. .. . . ..

.. . . . .. . . .. . . . . . .
. . .

M.
. . . . .

. .. ........

Surface Sail WA-SI-0.0/0 .5
Samples

WA-S2-0.0/0 .5

WA-S3-0.0/0 .5rW

WA-S4-0.0/0 .6

5-Foot Borings WA-S5-0.0/2 .0 0.6 0.3
Around West
Pond Perimeter WA-S5-2.0/6 .0 0.3 3 .0 1 .3 0.4 0 .7

WA-S6-0.0/2 .0 0.3

WA-S6-2.0/5 .0 4.2 3.0 0.6 2 .4

WA-S7-0.0/2 .0

WA-S7-2.0/5 .0 0.4 0.3

WA-S8-0.0/2 .0

WA-S8-2.0/5 .0

WA-S9-0.0/2 .0

WA-S9-2.0/5 .0

Monitoring WA-SlO-3 .0/5 .0 0.4 6 .5 5 . 1 0 .3 0.7 2 .3

Well MW-2
~WA-S`10-5 .0/10 .0 1 .1 0 .3 0.5

Concentrations are listed in mg/Kg or ppm

The sample Me used in this table are composed of three parts. The investigation area (e .g ., WA = West Area Red Water Ponds) ; the soil boring number le .g .,
S1 = soil boring 1 in the West Area Red Water Ponds); and the depth interval over which the sample was collected (e .g ., 0 .0/1 .5 = soils from 0.0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample Me on the laboratory reports was not used in this table.

All samples listed in the Sample ID column (column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table . Only
concentrations above the detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

Sample WA-S5-O .O/2 .0 is a split of QC sample WA-S21-0.0/2 .0.
Sample WA-S8-2 .0/5 .0 is a split of QC sample WA-$22-2.0/6 .0.

G :~WMC\COE~PLUM-BRO .OKXREDWATeRXTA85-2.WPD



TABLE 5-2
(Continued) Page 2 of 3

.. . . ... . . . . .....
. . . . . . . .. .. . . .. .. . . . . . ... . . . .. . . .. .. . . . . . . . . . q :. . ... . . . . ... .. .

q W.:

.. . ;RX: ...-2.4 . . .

N

. . . . . . . . . . . . . . . .

X 4A.
. . . . . . . . . .

N

. . . . . .
. . . . . . . . . .. . .. . .

. . . . . .. .. . . . . . .. .. . . . .

. . . . . .. .. . . . . . .. . . . . . . . . . . .. .

6-Foot Borings WA-Sl 1-0 .0/2.0
Around East
Pond Perimeter WA-Sl 1-2 .0/5.0

WA-S1 2-0 .0/2.0

WA-S1 2-2 .0/5.0 0 .6

10-Foot Boring WA-S1 3-0 .0/0.5
in East Pond

WA-S13-0 .0/3.0

WA-S13-3 .0/5 .0 1 .6 0 .6 0 .3 0 .3

WA-Sl3-5 .0/10.0 0 .5

5-Foot Borings WA-S14-0 .0/2 .0 0 .4
Around
Perimeter of WA-S14-2 .0/5 .0 0 .3 0 .4 0 .3 0 .5

East Pond
WA-S15-0 .012 .0

WA-S1 5-2 .0/5 .0

5-Foot Boring WA-S1 6-0 .0/2 .0
West Pond
Perimeter WA-S16-2 .0/4.0

10-Foot WA-S17-0 .0/0.5
Borings in East
Pond WA-S1 7-0 .0/3 .0 0 .3 0 .3

WA-S17-3 .0/5 .0 0 .5

Concentrations are listed in mg/Kg or ppm .

The sample IlDs used in this table are composed of three parts . The investigation area le .g ., WA = West Area Red Water Ponds) ; the soil boring number (e .g .,
S1 = soil boring 1 in the West Area Red Water Ponds); and the depth interval over which the sample was collected (e .g ., 0 .0/1 .5 = soils from 0.0 to 1 .5 feet
were composited). The PB designation at the beginning of all sample IN on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table. Only

concentrations above the detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

G :kWKCkCOBPLUM-BRO .OK\REDWATERITAB5 2 .WPD



TABLE 5-2
(Continued) Page 3 of 3

. . .. .. . . . . .
.. . ......

. . . . .. . . . .
... .... .. I ..

...
..

. . . . . . . .. . . .. .. . . . .. .. . . . . . . . . . . . . .

10-Foot WA-S17-5.0/10.0 2 .1 4 .2 3 .3 0 .3 O .S 1 .9

Borings in East
Pond WA S18-0.0/3 .0

(Continued)
WA-S

1
8-3.0/60

'

0 .9 0 .7 0 .3

WA-S B-5 .0/10.0 0 .9 0 .3

5-Foot Boring WA-S19-0.0/2.0
in East Pond

WA-Sl 9-2.0/5.0

Surface Soil WA-S20-0.0/0 .5 0 .7 0 .4 0.3

Sample

QC Samples WA-S21-0.0/2.0 0 .5

WA-S22-2 .0/5 .0

WA-S23-0.0/0 .5 0 .5 0 .4

WA-S24-5.0/10.0 3 .0 3 .1 3 .8 0 .3 0.3 1 .5

Concentrations are listed in mg/Kg or ppm

The sample Me used in this table are composed of three parts. The investigation area (e .g ., WA = West Area Red Water Ponds) ; the soil boring number (e .g .,
S1 = soil boring 1 in the West Area Red Water Ponds); and the depth interval over which the sample was collected (e .g ., 0 .0/1 .5 = soils from 0 .0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample Me on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table . Only
concentrations above the detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

Sample WA-S17-5 .0/10.0 is a split of QC sample WA-S24-6 .0/1 0.0 .
QC sample WA-S21-0 .0/2.0 is a split of WA-SB-0 .0/2 .0 .
QC sample WA-S22-2 .0/6.0 is a split of WA-S8-2 .0/5 .0 .
QC sample WA-S23-0.0/0 .5 is a split o WA-S20-0 .0/0 .5 .

QC sample WA-S24-6 .0/1 0.0 is a split of WA-S17-6 .0/10.0 .

G:~WP~C%COEXF'LUM-BRO.OKIREIYWATERITAB5 2 .WPD



began to pool in the bottom of the excavation at a depth of about 8 feet . A grab

sample of the water was collected for laboratory analysis before the excavation was

refilled . Analysis of this water sample is provided in Section 6 .0 . The soils in the area

were mostly tight clays and several of the borings south of the ponds filled with water

during augering .

In addition to the eleven 5-foot borings, two deeper soil samples were collected from

the boring drilled for groundwater monitoring well MW-2. Samples from this boring,

identified as WA-S10 and located south of the west pond, were collected from 3 to

5 feet and from 5 to 10 feet .

Surface soil samples were collected at five locations between the ponds and Pipe

Creek. Two surface samples, WA-S2 and WA-S3, were collected on the stream bank

of Pipe Creek at locations where red water was observed seeping from the stream

bank in March 1994. Two additional surface samples, WA-Sl and WA-S4, were

collected from breaches in the south banks of the ponds, one from the east pond and

one from the west pond . Sample WA-S20 was collected from the area where the east

pond berm was breached by NASA to drain the pond . Each surface soil sample was

collected from 0.0 to 0.5 feet .

Low levels of nitroaromatics were detected in 5 of the 11 borings installed around the

perimeter of the ponds . Concentrations were significantly less in the samples from the

West Area Red Water Ponds soils than in the Pentolite Road Red Water Ponds soils

discussed above. The greatest number of compounds and highest concentrations were

present in the 2 to 5 foot interval .

Explosives residues concentrations detected in each sampling interval are discussed

below .

G:\WP\MCOE\PLUM-BRO .OK\REDWATER\SEC5.RWP 5-14



5 .2.1 .1 Surface Solis

No explosives residues were detected in the four surface samples collected at locations

where seeps were observed along the stream bank between the ponds and Pipe Creek.

However, low levels of explosives were detected in surface soil sample WA-S20-

0.0/0.5 which was collected in the area where the east pond was breached to allow

it to drain into Pipe Creek. 1,3,5-TNB, 2,4-DNT, and 1,3-DNB were each detected at

concentrations Of less than 1 mg/Kg from this sample .

OC sample WA-S23-0 .0/0 .5 was a split of sample WA-S20-0 .0/0 .5 . 1,3,5-TNB and

2,4-DNT were detected in each of the two split samples at comparable concentrations.

1,3-DNB was detected in one of the splits at a concentration of 0.3 mg/Kg but not in

the othee.

5 .2.1 .2 0 to 2 Foot Depth Interval

Low levels of explosives residues were detected in three of the 11 samples collected

from the 0 to 2 foot interval around the perimeter of the ponds . Two compounds,

1,3,5-TNB and 2,4-DNT, were detected . 1,3,5-TNB was reported in borings WA-S5

and WA-S6 at concentrations of 0.55 mg/Kg (average of two split samples) and 0.3

mg/Kg, respectively . 2,4-DNT was reported at a concentration of 0.3 mg/Kg in one

of the two split samples from boring WA-S5, but was not detected in the other of

these two split samples . 2,4-DNT was also reported in the sample from boring WA-

S1 4 at a concentration of 0.4 mg/Kg.

The three borings in which explosives residues were detected are all located on the

downgradient side of the ponds in relation to surface water drainage to Pipe Creek .

Borings WA-S5 and -S6 are located on the south side of the west pond between the

pond and Pipe Creek. Boring WA-S14 is located on the southeast side of the east

pond along the steepest portion of the bank between the south side of the east pond

and Pipe Creek.

G:AWMC\COE\PLUM-BRO .OK\REDWATER\SEC5 .RWP 5-15



QC sample WA-S21-0.0/2 .0 was a split of sample WA-S5-0.0/2.0 . Low levels of

1,3,5-TNB were detected in both samples. As stated above, a low level of 2,4-DNT

was detected in one of the two split samples but not in the other .

5 .2.1 .3 2 to 5 Foot Depth Interval

Seven nitroaromatics, 2,4,6-TNT, 1,3,5-TNB, 2,4-DNT, 2,6-DNT, 3,4-DNT, 4-Am-DNT,

and 1,3-DNB, were detected in six of 12 samples collected from the 2 to 5 foot

interval in the perimeter borings (or from 3 to 5 feet in boring WA-S10).

1,3,5-TNB was detected in samples collected from 2 to 5 feet in borings WA-S5, -S6,

-S7,-S12,and-S14. It was also detected in the 3 to 5 foot sample from boring WA-

S10 . Concentrations ranged from 0.4 mg/Kg in each of borings WA-S7 and -S 1 4 to

5 .5 mg/Kg in boring WA-S10. 1,3,5-TNB concentrations were above the residential

risk screening criteria of 3 .9 mg/Kg in only two samples, from borings WA-S6 and -

S10 .

2,4-DNT was present in four samples. Concentrations ranged from 0.3 mg/Kg in

boring WA-S 1 4 to 5 .1 mg/Kg in boring WA-S 10 -

1,3-DNB was reported in three samples . The highest concentrations, 2.4 mg/Kg and

2.3 mg/Kg, were reported in borings WA-S6 and -S10, respectively .

The other nitroaromatics were all present at concentrations below 1 mg/Kg including

4-Am-DNT, a biotransformation product of TNT, which was present in three samples .

QC sample WA-S22-2 .0/5 .0 was a split of sample WA-S8-2.0/5 .0 . No explosives

residues were detected in either sample .
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5.2.1 .4 5 to 10 Foot Depth Interval

One sample was collected from the 5 to 10 foot interval outside the perimeter of the

ponds . This sample was collected from boring WA-S10 which was later converted to

a groundwater monitoring well . Three nitroaromatics, 1,3,5-TNB, 3,4-DNT, and 1,3-

DNB, were detected at concentrations of 1 .1 mg/Kg, 0.3 mg/Kg, and 0.5 mg/Kg,

respectively.

5 .2.2 Distribution of Explosives Residues Within the East Pond

Within the perimeter of the former east pond, a drill rig was used to advance three

borings, WA-Sl 3, -S1 7, and -S1 8, to a depth of 10 feet . As stated above, historical

information indicated that the pond depth was less than 10 feet . The purpose of the

borings was to attempt to establish the vertical depth of contamination, if any, inside

the east pond . Three soil samples were collected from each boring from 0 to 3 feet,

3 to 5 feet, and from 5 to 10 feet . Two surface samples were collected adjacent to

selected 1 0-foot borings WA-S 13 and -S 17 .

Explosives residues were detected in all three of the borings . The greatest number of

compounds and highest concentrations were detected in the 3 to 5 foot interval .

However, nitroaromatics were also detected in the 5 to 10 foot interval . Explosives

residues concentrations detected in each sampling interval are discussed below .

5 .2.2 .1 Surface Soils

No explosives residues were present in the surface soil samples collected from borings

WA-S 13 and WA-S 17 .

G:\WP\C\COEkPLUM-BRO.OK\REDWATER\SEC5.RWP 5-17



5.2.2 .2 0 to 3 Foot Depth Interval

Low levels of nitroaromatics were detected in one of the three borings from the 0 to

3 foot interval in the east pond. 2,4,6-TNT and its biotransformation product, 4-Am-

DNT, were each detected at concentrations of 0.3 mg/Kg in boring WA-S 17 .

5.2.2.3 3 to 5 Foot Depth Interval

Four explosives residues, 1,3,5-TNB, 2,4-DNT, 4-Am-DNT, and 1,3-DNB, were

detected at low concentrations in the 3 to 5 foot interval of the east pond borings.

1,3,5-TNB was detected in each sample . Concentrations ranged from 0.5 mg/Kg to

1 .6 mg/Kg . Ali other nitroaromatics concentrations were below 1 mg/Kg . Four

compounds were detected in boring WA-S13; three in boring WA-S18, and one in

boring WA-S 17 .

5.2 .2.4 5 to 10 Foot Depth Interval

Low levels of nitroaromatics were present in the samples collected from the 5 to 10

foot interval . Seven compounds were detected : 2,4,6-TNT, 1,3,5-TNB, 2,4-DNT, 2,6-

DNT, 4-Am-DNT, 2-Am-DNT, and 1,3-DNB . Each of the seven was reported in the

sample from boring WA-Sl 7 . The average concentrations for the two split samples

forWA-S17for2,4,6-TNT, 1,3,5-TNB, 2,4-DNT, and 1,3-DNB were 2.55 mg/Kg, 3.65

mg/Kg, 3.55 mg/Kg, and 1 .7 mg/Kg, respectively . All other concentrations in the

sample from boring WA-Sl 7 and all concentrations in samples from borings WA-Sl 3

and -S 18 were below 1 mg/Kg . Two biotransformation products of TNT, 2-Am-DNT

and 4-Am-DNT, were present at low concentrations in the sample from boring WA-

S 17 . This was also the only sample where 2,4,6-TNT was detected .

In only one instance was a nitroaromatic detected at a concentration in excess of a risk

screening criteria in the 5 to 10 foot interval . In boring WA-S 17, the concentration of

1,3,5-TNB was above the residential criteria of 3.9 mg/Kg-
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QC sample WA-S24-5.0/1 0.0 was a split of sample WA-S 17-5 .0/10 .0 . Generally,

there was good agreement between the results for the two split samples. Low levels

of the two TNT biotransformation products, 4-Am-DNT and 2-Am-DNT, were detected

in one sample but not the other .

5.2 .3 Summary of West Area Red Water Ponds Nitroaromatics Contamination

The results of the West Area Red Water Ponds soils investigation indicate that low

levels of nitroaromatics are present in shallow soils, generally on the south and

southeast sides of the ponds. Most of the borings where nitroaromatics were found

are located in a narrow corridor of land between the ponds and Pipe Creek. The

highest concentrations, greater than 5 mg/Kg, were detected in only one sample which

was collected at a depth of 3 to 5 feet in boring WA-S 10 on the south side of the

west pond . Two compounds, 1,3,5-TNB and 2,4-DNT, were present in this sample

at concentrations of 5 .5 mg/Kg and 5 .1 mg/Kg, respectively . In general, the horizontal

extent of contamination can be considered satisfactorily delineated .

The vertical extent of contamination was apparently not delineated outside the

perimeter of the ponds or inside the ponds. Low levels of nitroaromatics were

detected in the deeper samples collected at the borings surrounding the ponds. Very

low levels of nitroaromatics were detected in all of the samples collected inside the

east pond perimeter where all concentrations were below 5 mg/Kg . It is possible that

the contamination is limited to depths sampled for this investigation, 5 feet outside the

perimeter of the ponds and 10 feet inside the east pond. However, since samples

were composited over the target depth interval, it is not known whether contamination

extends beyond the depths investigated . As with the Pentolite Road Red Water Ponds,

because the water table is seasonally very shallow, further delineation of the vertical

extent of contamination at the West Area Red Water Ponds may not be warranted .
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5.3 BACKGROUND SOILS INVESTIGATION

Background soil borings were installed in areas of the site where contamination was

least likely to be present based on known historical uses of the property . Locations

of the background soil borings are shown on Figure 5-5 . The areas where the borings

were installed were screened using Drawing 1661-S-3 entitled "Key to Acquired

Buildings on Plum Brook Ordnance Works Reservation" to try to identify areas where

buildings were historically present. Additionally, no DoD or NASA environmental

concerns had been identified in these areas.

Initially, seven soil borings were to be installed and two samples were to be collected

from each boring for a total of 14 background soil samples. Samples were to be

collected from each boring at depth intervals of approximately 0.5 to 3 feet and from

3 to 5 feet . Target depth intervals were only achieved for three borings (BG-S1, -S2,

and -S5) . Two of the borings, BG-S3 and -S6, reached auger refusal on shale at 4 feet

and 4.5 feet, respectively . Samples were collected from the soil obtained to the point

of refusal and the borings were terminated . The remaining two borings, BG-S4 and -

S7, both reached auger refusal because of weathered shale at 3 feet and were

terminated. Because only one sample was collected from each boring, an additional

boring BG-S9 was installed . Both target depth intervals were achieved in boring BG-

S9 .

All background soil samples were analyzed for explosives residues, metals, SVOCs,
and VOCs.

5.3.1 Explosives Residues in Background Soils

No explosives residues were detected in any of the 14 background soil samples.
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5.3 .2 VOC and SVOC Concentrations in Background Soils

The VOC and SVOC concentrations detected in the background soil samples are listed

on Table 5-3 and illustrated on Figure 5-5 .

Four VOCs, cis- 1,2-dichloroethene, toluene, trichloroethene, and xylenes were

detected, all at concentrations below 5 micrograms per kilogram (ug/Kg). Toluene and

trichloroethene were each detected in five samples. Xylenes were reported in two

samples. Cis-1 2-dichloroethene was only detected once, in a sample which also

contained trichloroethene . (Cis-1 2-dichloroethene is a daughter product of

trichloroethene .) The background samples were generally collected in areas adjacent

to site roads. The VOCs reported in the background samples are indicative of

moderate but ubiquitous soil contamination that would be expected along roadways .

VOCs were detected in a number of soil samples collected during previous

investigations . Acetone, toluene, and xylenes were among the compounds previously

reported .

Bis(2-ethylhexyl) phthalate, an SVOC, was reported in three samples. This compound

was also reported in soil samples collected during previous investigations .

QC sample BG-S8-0 .5/3.0 was a split of sample BG-S4-0.5/3 .0 . Two different VOCs

were reported in each of the split samples . Toluene and xylenes were present in

sample BG-S4-0 .5/3 .0 . Trichloroethene and its daughter product, cis-1,2-

dichloroethene, were present in sample BG-S8-0 .5/3 .0 .

5 .3.3 Metals Concentrations in Background Soils

Thirteen priority pollutant metals plus manganese were analyzed for each background

soil sample. Beryllium, cadmium, mercury, selenium, silver, and thallium were not

detected in any of the samples . The results for the metals that were detected in the

background soil samples are discussed in Section 5 .4 with the metals results for the

red water ponds areas.
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TABLE 5-3

VOC AND SVOC CONCENTRATIONS IN BACKGROUND SOILS

. . . . . . . . . .
Svocs,

Sample Location . . .
Sample ID oluene Trichloroethane.~~ : : :Xylehes: n-dichloroethZismall ;2

. . . . . . . . . . .. . . . . . . . . . . .
8 0 :Othal t

Ranson Road/Patrol BG-Sl-0 .5/3 .0 1 .4
Road (North)

BG-S 1 -3 .0/5 .0 2 .2 410

Ranson Road/ BG-S2-0 .5/3 .0 1 .2
Pentolite Road

BG-S2-3 .0/5 .0 1.3 4 .5

Patrol Road BG-S3-0 .5/3 .0 1 .7
(Northeast)

BG-S3-3 .0/4.0 1 .9

Patrol Road South
of Fox Road I

BG-S4-0 .5/3 .0
I

3 .5
I

3 .5 1070

Patrol Road/ BG-S5-0 .5/3 .0 1 .2 980
Columbus Road

BG-S5-3 .0/5 .0

Patrol Road/ BG-S6-0 .5/3 .0
Taft Road

BG-S6-3 .0/4 .5

Ranson Road/
W. Scheid Road I

BG-S7-0 .5/3 .0
I

Patrol Road (North) BG-S9-0 .5/3 .0

BG-S9-3 .0/5 .0 2 .2

t7ple BG-S8-0 .5/3 .0 4.6 173 f

VOCs = Volatile organic compounds
SVOCs = semivolatile organic compounds

Concentrations are listed in yg/kg or ppb .

All samples listed in the Sample ID column (column 2) were analyzed for all analytes on the VOC
and SVOC method analysis lists . Only concentrations above the detection limit are listed on the QC sample BG-S8-0.5/3.0 is a split sample of BG-S4-0.5/3.0 .

table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IN used in this table are composed of three parts. The investigation area (e .g ., BG =
Background Location); the soil boring number (e .g ., S1 = background soil boring 1) ; and the depth
interval over which the sample was collected (e .g ., 0.5/3 .0 = soils from 0.5 to 3.0 feet were
composited) . The PB designation at the beginning of all sample IN on the laboratory reports was
not used in this table.
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5.4 ANALYSIS OF METALS CONCENTRATIONS

The analysis of the soil metals data involved comparison of metals concentrations in

potentially impacted soil to concentrations in background soil . Background soil

samples were collected in areas judged to be uninfluenced by practices at the time the

site was used for explosives manufacturing. A comparison was necessary because

metals are common, natural soil constituents and concentrations would have to be

above background levels to be considered contamination.

Section 5 .4 .1 describes and compares the metals concentrations detected in the soils

in the red water ponds areas and in the background samples. Section 5 .4.2 presents

the statistical comparison of metals concentrations in background soils to

concentrations in the two red water ponds areas . A summary of metals analysis is

provided in Section 5.4.3 .

5 .4.1 Occurrence of Metals in Soils

As stated previously, the 13 priority pollutant metals plus manganese were analyzed

in the soil samples. Metals concentrations in the background soils are listed on

Table 5-4 and illustrated on Figure 5-6 . The metals concentrations detected in

Pentolite Road Red Water Ponds and the West Area Red Water Ponds are listed in
Tables 5-5 and 5-6, respectively . They are also illustrated on Figures 5-7 and 5-8 .

Descriptive statistics of the metals concentrations in the soils were developed using

SAS for the PC, a software system for statistics, data storage, and data handling .

Dames & Moore received 61 electronically stored files (in dBase format) from the

analytical laboratory which were read directly into SAS . The Dbase files included
chemical data for all sampled media . Values for alphanumeric variables in the SAS
dataset were checked for consistency, and some analyte names were corrected . A soil

dataset was then created which excluded other media, limited analytes to explosives

and metals, had "background" and "potentially impacted" categories assigned, and

specified area designations (e .g ., PR for Pentolite Road) . In order to have all sample
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TABLE 5-4

METALS CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

. . . . . . . . . . . . . . - . . . . . .
.. .. ......

Ranson Road/Patrol BG-Sl-0 .5/3 .0 6.8 11 3.6 8.5 270 13 41
Road (North1l

BG-Sl-3.0/6 .0 10 14 5.2 9.5 400 16 39

Ranson Road BG-S2-0.5/3 .0 6.3 8.4 17 2.3 11 340 16 51
Pentolite Road

BG-S2-3.0/6 .0 12 17 4.0 9.9 314 17 45

Patrol Road BG-S3-0.5/3 .0 3.5 6.2 6.3 152 9.0 43
(Northeast)

BG-S3-3.0/4 .0 15 13 36 24 154 33 187

atrol Road SoutP
Fox Road

BG-S4-0.6/3 .0 7.6 17 13 34 27 24 11 13

Patrol Road/ BG-S6-O.5/3
-0::1 6

.7 17 17 10 11 220 28 64
Columbus Road

BG-S5-3.0/5 .0 5.9 6.1 29 6.7 13 330 33 64

Patrol Road/Taft BG-S6-0.5/3-0
a

6.4 23 6.0 14 15 78 16 66
Road

BG-S6-3.O/4 .S 8.3 9.1 7.5 11 21 20 34

Ranson Road/W .
-Scheid-Road - --I

BG-S7-0.5/3 .0 7.6 14 14 34 22 63 24 32

QC Sample BG-S8-0.5/3 .0 6.4 19 10 27 23 8.7 9.4 10

Patrol Road (North) BG-S9-0.5/3 .0 9.2 6.6 133 7.6 24

BG-S9-3.0/5 .0 15 17 16 695 30 61

Concentrations are listed in mg/Kg or ppm .

The sample 113s used in this table are composed of three parts . The investigation area (e .g ., BG = Background Location); the soil boring number (e .g ., S1 =
background soil boring 1) ; and the depth interval over which the sample was collected (e .g ., 0 .5/3 .0 = soils from 0 .5 to 3 .0 feet were composited) . The PB
designation at the beginning of all sample lDs on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (Column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit are listed on the table, Concentrations corresponding to the blank boxes were below the laboratory detection limit .

G:\Wf~C%COE\PLUM-BAO .OK\REDWATER~TAB5.4.WPD QC sample BG-S8-0.5/3 .0 is a split of sample BG-S4-0.5/3 .0 .



TABLE 5-5

METALS CONCENTRATIONS IN SOIL SAMPLES
PENTOLITE ROAD RED WATER PONDS Page 1 of 4

::-1 . . .. . . . . . . . . . . . .. . . ....
X*"

. .. ....... .. . .
. . . . . . . . . .. .

5-Foot Boring PR-Sl-0 .0/2 .0 8 .7 6 .9 160 6 .7 2

PR-Sl-2 .0/5 .0 4 .1 11 3 .3 8 .4 260 10 31

1 O-Foot Boring PR-S2-0 .0/3 .0 11 2 .5 6 .9 110 6 .7 22

PR-S2-3 .0/6 .0 6.8 6 .5 14 7 .4 8 .5 280 13 36

PR-S2-5 .0/1 0 .0 6 .0 19 8 .4 9 .5 400 19 49

5-Foot Boring PR-S3-0 .0/2 .0 9 .0 6 .4 88 5 .5 23

PR-S3-2.0/5 .0 3 .9 11 6 .2 9 .0 310 13 38

1 O-Foot Borings PR-S4-0.0/3 .0 9 .5 4 .3 12 210 9 .3 34

PR-S4-3 .0/5 .0 8 .0 15 6 .9 7 .3 560 16 46

PR-S4-5 .0/10.0 20 6 .3 11 470 20 51

PR-S5-O .O/3.0 15 9 .8 3 .5 7 .2 200 8 .8 28

PR-S5-3 .0/5 .0 9 .3 21 6 .8 12 270 19 62

PR-S5-5 .0/10 .0 4 .8 27 3 .2 11 490 27 62

PR-S6-0 .0/3 .0 3 .9 13 12 150 8.9 35

PR-S6-3 .0/5 .0 6 .3 16 9 .5 280 1 1 12 41

PR-S6-5 .0/10 .0 9.4 15 7 .9 12 490 16 46

PR-S7-0 .0/3 .0 3.7 11 6 .4 230 8 .6

Concentrations are listed in mg/Kg or ppm .

The sample IDs used in this table are composed of three parts . The investigation area (e .g ., PR = Pentolite Road Red Water Ponds) ; the soil boring number (e .g .,
S 1 = soil boring 1 in the Pentolite Road Red Water Ponds) ; and the depth interval over which the sample was collected (e .g ., 0.0/1 .5 = soils from 0 .0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample IDs on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (Column 2) were analyzed for all 14 metals listed across the top row of the table . Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

G :~WMC\COE\PLUM-BRO .OKkREDWATER\TAB5-5 .WPD



TABLE 5-5
(Continued) Page 2 of 4

. . . . . . . . . . . . .

10-Foot Borings PR-S7-3 .0/5 .0 14 is 7 .8 11 650 20 48

(Continued) PR-S7-5 .0/10.0 8 .3 19 4 .2 10 500 20 54

5-Foot Boring PR-SS-0 .0/0 .5 7 .9 8 .6 90 6 .0 31

PR-S8-O.O/ 2 .0 8 .0_~_ 3.9 86 5 .4 33

PR-S8-2.0/5 .0 8 . 3 .9 230 6 .4 23

10-Foot Borings PR-S9-0.0/3 .0 4 .6 10 7 .8 130 7 .3 28

PR-S9-3.0/5 .0 6 .0 16 6 .5 11 320 17 47

PR-S9-6.0/10.0 6 .7 11 15 7 .3 10 415 18 48

PR-SIO-0.0/3 .0 22 15 12 820 15 38

PR-SlO-3 .0/5 .0 9 .6 17 14 18 1,040 35 66

~6PR-SlO-5 .0/10 .0 12 is 9 .4 11 490 25 .5. 6

PR-S1 1-0.0/3 .0 11 5 .9 150 8 .4 24

PR-S1 1-3 .0/5 .0 7.3 8 .0 15 13 8 .9 Soo 24 52

PR-S 11-5 .0/10 .0 15 16 11 720 30 58

PR-S1 2-0 .0/3 .0 6 .7 8 .7 12 is 810 8 .3 28

PR-S1 2-3 .0/5 .0 11 16 12 8 .9 520 23

199PR-S1 2-5 .0/1 0 .0 9.3 14 14 9 .2 410 20 47

PR-S13-O .O/O .5 10 21 5 .9 19 390 20 64

Concentrations are listed in mgIKg or ppm .

The sample IDs used in this table are composed of three parts . The investigation area (e .g ., PR = Pentolite Road Red Water Ponds) ; the soil boring number (e.g .,
$1 = so# boring 1 in the Pentolite Road Red Water Ponds) ; and thadepth interval over which the sample was collected (e .g ., 0 .0/1 .5 = soils from0 .0 to 1 .5 feet
were composited). The PB designation at the beginning of all sample IN on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (Column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit.

Sample PR-S 10-5 .0/10 .0 is a split of QC sample PR-S26-5.0/1 0.0 .
Sample PR-S 11 -5 .0/ 10 .0 is a split of OC sample PR-S25-5.0/1 0.0 .
Sample PR-S 12-5 .0110 .0 is a split of QC sample PR-S27-5.0/1 0.0 .

G:~WP~~COEXPLUM.BRO.DKXREDWATER~TA85 5 .WPD



TABLE 5-5
(Continued) Page 3 of 4

. . . . . . . . . . . . .Wft . .. . . . . . .. . . . . . . .. . . .

44
. . . . . . . . . . . .. . . . ..... . . . . . .

1 O-Foat Borings PR-S13-0 .0/3 .0 4.4 13 3 .8 9.8 330 9 .7 33

(Continued) PR-S13-3 .0/6 .0 3 .6 17 11 13 630 20 53

PR-S13-5 .0/10 .0 15 17 12 15 580 22 58

PR-S14-0 .01O .5 9 .3 6.9 190 6 .7 24

PR-S14-0 .0/3 .0 3 .4 8 .2 7.1 170 6 .6 33

PR-S14-3 .0/5 .0 6 .6 11 16 225 9 .4 47

PR-Sl4-5 .0110 .0 4 .3 15 7 .0 11 260 21 85

PR-S15-O .0/3 .O 4 .6 9 .9 4 .1 7.8 320 9 .3 29

PR-Sl6-3.015 .0 6 .3 12 3 .0 6.9 340 11 33

PR-SI5-5.0/10 .0 11 21 3 .2 11 780 20 69

PR-S16-0.0/3 .0 10 4.6 250 7 .2 22

PR-S16-3 .0/5 .0 5.6 is 16 8.0 210 9 .6 28

PR-Sl 6-5 .0/10 .0 9 .6 17 9 .8 13 480 23 60

2-Foot Borings PR-S1 7-0.0/0 .5 5 .8 12 9.0 185 9 .1 28-
PR-S 17-0.0/2 .0 3 .3 11 7 .0 165 7 .8 26

PR-S 17-2 .0/5 .0 6 .1 7 .1 is 11 11 1,500 28 51

PR-S18-O.O/2 .O 3 .6 9 .1 2 .7 9 .0 160 8 .6 28

PR-SlS-2 .0/5 .0 6 .4 14 8 .6 12 390 17 43

Concentrations are listed in mg/Kg or ppm .

The sample IDs used in this table are composed of three parts. The investigation area (e .g ., PR = Pentolite Road Red Water Pondsi; the soil boring number (e .g .,
S1 - soil boring 1 in the Pentolite Road Red Water Ponds); and the depth interval over which the sample was collected (e .g ., 0 .0/1 .5 = soils from0 .0 to 1 .5 feet
were composited) . The PS designation at the beginning of all sample IN on the laboratory reports was not used in this table .

All samples Rated in the Sample ID column (Column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection Fmit am listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit . Sample PR-S14-5.0/10.0 is a split of QC sample PR-S28-6.0/10.0.

Sample PR-S18-2 .0/5 .0 is a split of QC sample PR-S29-2 .0/5 .0.

G:kWMQCOEWLUM.BRO .OKXREDWATERkTA65-5 .WPD



TABLE 5-5
(Continued) Page 4 of 4

. . . . . . . . . . . . . . . . . . . . .. .. . . . . . ... . . oppo Le_wd 4ah
1 0-Foot Boring PR-S19-0 .O/O.6 6 .1 10 8.0 300 7 .1 24

PR-S19-0.0/3 .0 4 .6 11 7.5 370 9 .9 37

PR - S 19 -3 . 0/ 5 . 0 6.0 14 13 7 .5 11 380 18 43

PR-S19-5 .0/10 .0 6 .8 7.9 16 8 .8 12 570 24

5-Foot Boring PR-S20-0.0/2 .0 3.8 11 4 .4 j 12 340 13 35

LR-_S20-2 .0/5 .0 6 .7 16 10 140 14 38

Surface Soil Samples PR-S21-0 .0/0 .6 10 9 .8 460 8.8 20

PR-S22-0 .0/0 .5 7 .0 7 .2 130 8.4 19

PR-S23-0 .0/0 .6 7 .1 8 .7 180 6 .0 26

PR-S24-0 .0/0 .5 6 .6 14 180 4.7 17

QC Samples PR-S25-5 .0/10.0 9 .8 15 13 13 1,100 40 52

PR-S26-5 .0/1 0.0 6 .7 13 19 7 .7 10 420 29 62

PR-S27-5 .0/10 .0 12 16 11 12 530 26 69

PR-$28-5.0/10 .0 6 .6 20 3.6 9 .5 570 20 54

PR-S29-2.0/5 .0 6 .2 13 13 10 380 16 44

PR-S30-0.0/0 .5 8.3
5 150 5 .9 24

Concentrations are listed in mg/Kg or ppm.

The sample IN used in this table are composed of three parts. The investigation area ie .g ., PR = Pentolite Road Red Water Ponds) ; the soil boring number (e .g .,
S 1 = soil boring 1 in the Pentolits Road Red Water Ponds) ; and the depth interval over which the sample was collected (e.g ., 0 .0/1 .5 = soils from 0 .0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample IDs on the laboratory reports was not used in this table .

All samples fisted in the Sample ID column (Column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

QC sample PR-S25-5 .0/1 0.0 is a split of PR-Sl 1-5.0/10.0.
QC sample PR-S26-5.0/10.0 is a split of PR-SlO-6.0/10.0.
QC sample PR-S27-5.0/10.0 is a split of PR-S12-5.0/10.0.
OC sample PR-S28-5.0/10.0 is a split of PR-S14-5.0/10.0.
QC sample PR-S29-2 .0/5 .0 is a split of PR-S18-2 .0/5 .0.
QC sample PR-S30-0 .0/0.5 is a split of PR-S23-0 .0/0.5 .

G:kWPkC~COEIPLUM-BRO .OKAREDWATER~TAB5 5MPD



TABLE 5-6

METALS CONCENTRATIONS IN SOIL SAMPLES
WEST AREA RED WATER PONDS Page 1 of 3

gm!W
Surface Soil

U&N, ""'. J.. . . . . . . . . . . .. . . . . . . . . . . . . .
WA-Sl-0.0/0 .5

.R
. . . . .. . . . .

.0

. . . . . . . . . .. . .. . .
.
23

. . . . . . . . . . . . ..
6

&"6~

366 3 3
Samples

WA-S2-0.0/0 .5 5.7 10 .8 7 .6 10.0 329 20 52

WA-S3-0.0/0 .5 6.5 16 i i .3 16 841 29 78

WA-S4-0.0/0 .5 12 2.4 12 360 15 49

5-Foot Borings WA-S5-O.O/2 .O 4.7 35 19 1,012 35 91
Around West
Pond Perimeter WA,S5 .2 .0/5 .0 4.8 17 7 .1 11 .7 305 26 62

WA-S6-0.012 .0 16 3 .3 15 268 21 66

WA-S6-2 .0/5 .0 6 .6 12 .7 7 .8 11 .5 282 22 56

WA-S7-0 .0/2 .0 4.4 14 3 .6 16 300 16 64

WA-S7-2 .0/5 .0 6 .1 16 14 20 1,011 31 60

WA-S8-0 .0/2 .0 4 .5 14 13 702 17 57

WA-S8-2 .0/5 .0 6 .3 1 .4 13 2 .4 7 .4 621 16 34

EWA-S9-0 .0/2.0 6 .2 30 2 .6 7 .8 163 10.3 33

WA-S9-2 .0/5.0 3 .9 23 7 .9 156 9 .4 34

Monitoring WA-SIO-3 .0/5.0

-SIO

F-

5.8 26 3 .4 10 .0 455 23 60
Well MW-2

WA-SlO-5.0/10.0 14 25 10 .9 392 25 1 1 68

Concentrations are listed in mg/Kg or ppm

The sample IN used in this table are composed of three parts . The investigation area (e .g ., WA = West Area Red Water Ponds) ; the soil boring number (e .g .,
S1 = soil boring 1 in the West Area Red Water Ponds) ; and the depth interval over which the sample was collected (e.g., 0 .0/1 .5 = soils from 0 .0 to 1 .5 feet
were composited) . The PB designation at the beginning of all sample 1135 on the laboratory reports was not used in this table .

All samples listed in the Sample ID column (column 2) were analyzed for all 14 metals listed across the top row of the table . Only concentrations above the
detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

Sample WA-S5-0 .0/2.0 is a split of QC sample WA-S21-0.0/2 .0.
Sample WA-S8-2 .0/5.0 is a split of QC sample WA-S22-2.0/5 .0.

G :kWP\QCMPLUM-BRO.OK~REDWATER~TAB5-6,WPD



TABLE 5-6
(Continued) Page 2 of 3

. . . . . . . . . . . ..
. . . . ... .. . . . . . . . . .. . . . . . .. . .. . . . . . . . . .

. . . . . . . . . . . . . . . . .. . . . . . . . . .. .
IM : . ..

",'COOP's
. . . . .. . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

5-Foot Borings WA-Sl 1-0.0/2.0 5.1 16 6.8 18 466 27 76
Around East
Pond Perimeter WA-S1 1-2.0/5 .0 4.3 10 .6 6.4 13 267 19 51

WA-S12-0.0/2 .0 4.8 is 10.6 216 16 41

WA-S12-2 .0/6 .0 7.2 29 3.5 16 373 29 58

10-Foot Boring WA-S13-0 .0/0 .5 6.4 14 3.2 17 200 17 67
in East Pond

WA-S13-0 .0/3 .0 16 7.4 15 184 20 65

WA-S1 3-3.0/5 .0 11 8.8 11 .1 220 22 54

WA-Sl3-5 .0/10.0 23 12 is 434 35 59

5-Foot Borings WA-S14-0 .0/2 .0 5.6 9.2 6.1 10 .3 398 17 45
Around
Perimeter of WA-S14-2 .0/6 .0 5.5 9.9 7.4 8.4 198 19 46
East Pond WA-S15-0.0/2 .0 6.1 16 7.1 17 433 21 64

WA-S15-2.0/5.0 4.8 13 7.1 12 413 23 62

5-Foot Boring WA-S16-0.0/2.0 4.4 21 2.8 8.4 165 10 .1 32
West Pond
Perimeter WA-S16-2.0/4.0 6.9 is F 5.3 8.9 181. 9.5 33

10-Foot WA-S17-0.0/0.5 7.4 8.5 19 3.7 22 270 18 69
Borings in East
Pond WA-S17-0.0/3 .0 17 8.5 23 1,02 31 so

WA-S17-3.0/5 .0 8.5 16 8.2 16 398 22

Concentrations are listed in mg/Kg or ppm.

The sample IN used in this table are composed of three parts. The investigation area (e .g ., WA = West Area Red Water Ponds); the soil boring number Je.g .,
S1 = soil boring 1 in the West Area Red Water Ponds); and the depth interval over which the sample was collected (e .g ., 0.0/1 .5 - soils from 0.0 to 1 .5 feet
were compostted). The PB designation at the beginning of all sample IN on the laboratory reports was not used in this table.

All samples listed in the Sample ID column (column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection Omit.

G:kWF~C~COE\PLUM-BRO.OK%REDWATERkTAB5-6,WPD



TABLE 5-6
(Continued) Page 3 of 3

. . ....... . ............ . . . . .. ...... . . .. . M . . . . . . .. . . . . . . .. . . ... . ... .
ii-. MEROW....

. . . . .. . . .

10-Foot WA-Sl7-5.0/10 .0 6.4 11 .2 11 .3 11 .4 274 18 50

Borings in East
Pond

--
WA-S18-0.0/3 .0 3.9 20 16 is 1,000 34 87

(Continued)
WA-S18-3.0/5 .0 11 .0 9 .3 12 325 is 64

WA-$18-5.0/10 .0 19 5 .9 15 333 24 57

5-Foot Boring WA-S19-O.O/2 .0 5 .7 22 6 .2 20 442 2 79
in East Pond

WA-S19-2.0/5 .0 7 .7 L 22 11 15 494 3 1+
66

Surface Soil
Sample I

WA-S20-0.0/0.6 4.6

1

16 2 .9 12 190

16

46

QC Samples WA-S21-0.0/2.0 5 .2 16 6 .0 15 696 29 72

WA-S22-2.0/5.0 5 .0 1 .6 12 14 8 .5 3,300 52 37

WA-S23-0.010.5 6 .0 is 3 .1 13 290 is 51

WA-S24-5.0/10 .0 11 .2 5 .3 11 .0 198 15 43

Concentrations are listed in mg/Kg or ppm

The sample lDs used in this table am composed of three parts. The investigation area le.g ., WA = West Area Red Water Ponds); the soil boring number (e .g ., Sample WA-S17-5.0/10 .0 is a split of QC sample WA-S24-5 .0/10.0 .
S1 = soil boring I in the West Area Red Water Ponds) ; and the depth interval over which the sample was collected (e .g ., 0.0/1 .5 = soils from 0 .0 to 1 .5 feet QC sample WA-S21-0.0/2 .0 is a split of WA-S5-0 .0/2.0 .
were composited) . The IRS designation at the beginning of all sample Me on the laboratory reports was not used in this table . QC sample WA-S22-2.0/5 .0 is a split of WA-SS-2 .0/5 .0 .

QC sample WA-S23-0.0/0.5 is a split a WA-S20-0.0/0 .5 .
All samples listed in the Sample ID column (column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the QC sample WA-S24-5 .0/10.0 is a split of WA-S 17-5 .0/10.0 .
detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

G :kWF~CICMPLUM.BRO.OKkREDWATERNTA05-O.WPO
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values available for calculations, concentrations reported as "less than the detection

limit" were made equal to one half of the detection limit value . Split sample results

were averaged to avoid bias in the statistical analysis . Following these data

preparation steps, descriptive statistics for each metal were calculated in background

and potentially impacted categories . The descriptive statistics for background soilsand

for soils in the red water ponds areas are provided on Table 5-7 .

Beryllium, mercury, selenium, silver, and thallium were not detected in any of the

samples. Concentrations of the other nine metals are discussed below.

5.4.1 .1 Antimony

Antimony was detected in six of the 14 background soil samples. Concentrations in

samples where antimony was detected ranged from 5 .9 mg/Kg to 7 .6 mg/Kg . The

common range of antimony in soils is 2 mg/Kg to 10 mg/Kg (Shields, 1985). All

background antimony concentrations are within this range .

Antimony was detected in nine soil samples in the red water ponds areas.

Concentrations in the eight samples containing antimony at the Pentolite Road Red

Water Ponds ranged from 5 .6 mg/Kg to 7.3 mg/Kg . At the West Area Red Water

Ponds, antimony was detected in only one surface soil sample inside the east pond at

a concentration of 7 .4 mg/Kg . All of these antimony concentrations are within the

range for soils in the United States .

Antimony concentrations in soils in the two red water ponds areas are consistent with

the median and average antimony concentrations in the background soils.

5.4.1 .2 Arsenic

Arsenic was detected in 1 2 of the 14 background soil samples . Concentrations in

samples where arsenic was detected ranged from 3.5 mg/Kg to 23 mg/Kg . The

G:\WP\C\COE\PLUM-BRO.OKkREDWATER\SEC5 .RWP 5-23



common range of arsenic in soils is from 1 mg/Kg to 50 mg/Kg, with an average of

5 mg/Kg (Shields, 1985). All background arsenic concentrations are within this range .

Arsenic was detected in 32 of the 40 soil samples from the West Area Red Water

Ponds and in 47 of 63 samples from the Pentolite Road Red Water Ponds, or about 75

percent of the samples from each red water ponds area. Concentrations in the

Pentolite Road Red Water Ponds samples ranged from 3.3 mg/Kg to 22 mg/Kg . At the

West Area Red Water Ponds, concentrations ranged from 3.9 mg/Kg to 8 .5 mg/Kg .

All of these arsenic concentrations are within the range for soils in the United States .

Arsenic concentrations in soils in the two red water pond areas are somewhat lower

than the median and average values in the background soils.

5.4.1 .3 Cadmium

Cadmium was not detected in any of the background area samples or any samples

from the Pentolite Road Red Water Ponds. However, an average concentration of

1 .5 mg/Kg was detected in the two split samples collected from sample WA-S8-

2.0/5 .0 . The common range for cadmium in soils is 0.01 to 0.7 mg/Kg, with an

average of 0.06 mg/Kg (Shields, 1985) . This cadmium concentration in one sample

from the West Area Red Water Ponds is higher than the average concentrations

observed in soils in the United States .

5 .4.1 .4 Chromium

Chromium was detected in all of the background soil samples. Concentrations ranged

from 6 mg/Kg to 29 mg/Kg. The common range for chromium in soils is 1 mg/Kg to

1,000 mg/Kg, with an average of 100 mg/Kg (Shields, 1985) . Chromium

concentrations in the background soils are within this range.

As with the background soil samples, chromium was detected in all of the soil samples

collected from the two red water ponds areas. Chromium concentrations in the

G :NWF\CkCOE\PLUM-BRO .OKNREDWATER%SEC5.RWP 5-24



Pentolite Road Red Water Ponds ranged from 5.6 mg/Kg to 27 mg/Kg. Concentrations

at the West Area Red Water Ponds ranged from 9.2 mg/Kg to 30 mg/Kg . All of these

concentrations are within the common range for U.S . soils .

Chromium concentrations in soils in the two red water pond areas are consistent with

the median and average chromium concentrations in the background soils .

5 .4.1 .5 Copper

Copper was detected in 1 2 of the 14 background soil samples . Concentrations in

samples where copper was detected ranged from 2.3 mg/Kg to 35 mg/Kg. The

common range of copper in soils is 2 mg/Kg to 100 mg/Kg, with an average of

30 mg/Kg (Shields, 1985) . Copper concentrations in background soils are within this

range.

Copper was detected in about 60 percent of the samples collected (38 of 63) from the

Pentolite Road Red Water Ponds and from almost 90 percent (35 of 40) of the samples

collected from the West Area Red Water Ponds. In the Pentolite Road Red Water

Ponds, concentrations in samples where copper was detected ranged from 2.5 mg/Kg

to 16 mg/Kg . Concentrations at the West Area Red Water Ponds ranged from

2.4 mg/Kg to 11 .3 mg/Kg . Copper concentrations are all within the common range for

U.S . soils .

Copper concentrations in soils in the two red water pond areas are somewhat lower

than the median and average values in the background soils.

5 .4.1 .6 Lead

Lead was detected in all of the background soil samples. Concentrations ranged from

5.3 mg/Kg to 27 mg/Kg . The common range of lead in soils is 2 mg/Kg to 200 mg/Kg,

with an average of 10 mg/Kg (Shields, 1985) . Lead concentrations are within this

range in background soils .
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Lead was detected in all of the soil samples collected from the two red water ponds

areas. Concentrations in the Pentolite Road Red Water Ponds ranged from 3.9 mg/Kg

to 19 mg/Kg . Concentrations at the West Area Red Water Ponds ranged from

7.8 mg/Kg to 23 mg/Kg . All of these concentrations are within the common range for

U.S . soils .

Lead concentrations in soils in the two red water pond areas are consistent with the

median and average lead concentrations in the background soils .

5.4 .1 .7 Manganese

Manganese was also detected in all of the background soil samples . Concentrations

ranged from 8 .7 mg/Kg to 695 mg/Kg . The common range of manganese in soils is

20 mg/Kg to 3,000 mg/Kg with an average of 600 mg/Kg (Shields, 1985). All

manganese concentrations are within this range .

Manganese was also detected in all of the soil samples collected from the two red

water ponds areas. At the Pentolite Road Red Water Ponds concentrations ranged

from 86 mg/Kg to 1,500 mg/Kg . Concentrations at the West Area Red Water Ponds

ranged from 156 mg/Kg to 1960.5 mg/Kg (average of two split samples) . Many of the

manganese levels were above the common range for U.S . soils, particularly at the

West Area Red Water Ponds.

The median and average manganese concentrations in the red water ponds areas are

significantly above background levels .

5 .4 .1 .8 Nickel

Nickel was detected in all background soil samples. Concentrations ranged from

7 .6 mg/Kg to 33 mg/Kg . The common range of nickel in soils is 5 mg/Kg to 500

mg/Kg with an average of 40 mg/Kg (Shields, 1985) . All nickel concentrations are

within this range.
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Nickel was present in all of the soil samples collected from the two red water ponds

areas. At the Pentolite Road Red Water Ponds concentrations ranged from 4.7 mg/Kg

to 35 mg/Kg . Concentrations at the West Area Red Water Ponds ranged from

9.4 mg/Kg to 35 mg/Kg (average of two split samples) . All of the nickel

concentrations were within the common range for U.S . soils .

Nickel concentrations in soils in the two red water pond areas are consistent with the

median and average nickel concentrations in the background soils.

5.4.1 .9 Zinc

Zinc was detected in all of the background soil samples. Concentrations ranged from

10 mg/Kg to 187 mg/Kg. The common range of zinc in soils is 10 mg/Kg to 300

mg/Kg with an average of 50 mg/Kg (Shields, 1985) . All zinc concentrations are

within this range .

Zinc was also detected in all of the soil samples collected from the two red water

ponds areas. At the Pentolite Road Red Water Ponds concentrations ranged from

17 mg/Kg to 69 .5 mg/Kg (average for two split samples) . Concentrations at the West

Area Red Water Ponds ranged from 32 mg/Kg to 87 mg/Kg . All of the zinc

concentrations are within the common range for U.S . soils .

Zinc concentrations in soils in the two red water pond areas are consistent with the

median and average zinc concentrations in the background soils .

5 .4.2 Statistical Analysis of Metals in Soils

In order to evaluate the likelihood of metal contamination, the relative frequency of

values greater than the maximum background concentration and greater than the

maximum detection limit was determined in both of the Red Water Pond areas .

Frequencies greater than 10 percent were regarded as indicating potential

contamination and were correlated with detections of explosives residues.
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Using data for metals suspected of being contaminants, correlation coefficients were

calculated for metal and explosive concentrations in each area . Correlation coefficients

were calculated only for the areas where potential contamination was observed, and

all explosives data were used . The Type I error level for the coefficients (referred to

as "p") was set at 0.005; a Type I error occurs when a correlation is considered

significant when it actually is not. The error level was set low because 1 34 correlation

coefficients were determined for the Plum Brook site, and spurious findings of

significance would be likely at higher error levels . Scatter plots were viewed to better

understand relationships between metals and explosives concentrations . Also,

coincidences of high metals and explosives concentrations were evaluated by

comparing results tabulated by sampling location .

There was no beryllium, mercury, selenium, silver, or thallium detected in any red

water pond soil sample (Table 5-7), and cadmium was detected only once . None of

these metals were considered to be potential contaminants . Of the metals that were

detected frequently, only manganese had concentrations in red water pond area soils

that were clearly above the background levels (Table 5-7) .

Potential contamination was investigated for each area using the percent occurrence

of values greater than both the maximum background concentration and the maximum

detection limit. Manganese concentrations exceeded the maxima with greater than 10

percent frequency in both areas; no other metal exceeded the 10 percent frequency

in either area (Table 5-8) . Therefore, only manganese was considered to be a potential

contaminant for the red water pond soils.

Correlations between metals and explosives concentrations were studied as indications

that potential metals contamination was related to the TNT manufacturing process.

In other words, if explosives levels were related to metals values in areas were metal

contamination was suspected, then soil contamination with metals was corroborated .

Also, significant relationships may be useful for predicting explosives concentrations

from metals levels (metals analyses are easier and cheaper) . Significant (p =0.005)

correlations were not seen for any metals in the red water pond areas .
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TABLE 5-7

DESCRIPTIVE STATISTICS FOR SOIL METALS
Page 1 of 2

Antimony BACKGROUND 42.86 14 2.7 2.975 4.45714 1 .98870 6 .10000 6.4 7.5 7 .5 mg/kg

RED WATER PONDS 8.74 103 2.6 3.000 3.26464 1 .04324 8 .66667 3.1 6.1 7 .4 mg/kg

Arsenic BACKGROUND 85.71 14 1 .65 9 .2 10.4000 6 .40946 3.70 15.0 23 23 mg/kg

RED WATER PONDS 74.76 103 1 .55 5.1 5.8197 3 .89512 11 .65 7 .1 14 22 mg/kg

Beryllium BACKGROUND 14 0.55 0.55 0.56429 0.023440 1 .2 0.6 0.60 0 .6 mg/kg

RED WATER PONDS 103 0.50 0.60 0.58430 0.036142 1 .4 0.6 0.65 0 .7 mg/kg

Cadmium BACKGROUND 14 0.55 0.55 0.56429 0.023440 1 .2 0.6 0.60 0 .6 mg/kg

RED WATER PONDS 0.97 103 0.50 0.60 1 0.59353 0.097105 1 .4 0.6 0.65 1 .5 mg/kg

Chromium BACKGROUND 100.0 14 6 .0 13.5 13 .5000 5 .80212 17 29 29 mg/kg

RED WATER PONDS 100.0 103 5 .6 15.0 14.8654 5.08641 17 25 30 mg/kg

Copper BACKGROUND 85.71 14 1 .10 7 .1 12 .2857 12.2410 2.20 17 .0 35.0 35 mg/kg

RED WATER PONDS 69.90 103 1 .05 4.3 5.3850 3 .9681 7.25 7 .9 12.5 16 mg/kg

Lead BACKGROUND 100.0 14 5.3 11 13.3429 6.24324 15 25 25 mg/kg

RED WATER PONDS 100 .0 103 3.9 11 11 .3958 3 .99665 13 19 23 mg/kg

Manganese BACKGROUND 100.0 14 16.53 187 227.596 183.448 330 695 695 .0 mg/kg

RED WATER PONDS 100.0 103 1 86.00 330 404.298 294.797 470 1000 1960.5 mg/kg

' = Detection Limit
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TABLE 5-7
(Continued) Page 2 of 2

Mercury BACKGROUND 14 0.135 0.1400 0.14179 .0050410 0.30 0.1450 0.15 0.15 mg/kg

RED WATER PONDS 103 0.130 0.1475 0.14674 .0088247 0.36 0.1525 0.16 0.18 mg/kg

Nickel BACKGROUND 100.00 14 7.6 16.5 19 .4143 8.76618 28 33 33 mg/kg

RED WATER PONDS 100.00 103 4.7 17.0 17 .1921 8 .20062 23 32 35 mg/kg

Selenium BACKGROUND 14 2 .15 2.250 2.26786 0.09325 4.9 2.35 2.45 2 .45 mg/kg

RED WATER PONDS 103 2 .05 2.375 2 .35194 0.14283 5.8 2.45 2.55 2 .90 mg/kg

Silver BACKGROUND 14 0.55 0.55 0.56429 0.023440 1 .2 0.6 0.60 0.6 mg/kg

RED WATER PONDS 103 0.50 0.60 0.58430 0.036142 1 .4 0.6 0.65 0.7 mg/kg

Thallium BACKGROUND 14 2.7 2.850 2 .84643 0.10278 6.1 2 .900 3.05 3 .05 mg/kg

RED WATER PONDS 103 2.6 2.975 2 .94490 0.17765 7.2 3 .075 3.20 3 .60 mg/kg

Zinc BACKGROUND 100.0 14 11 .5 44 53.0357 41 .1603 56 187 187 rng/kg

RED WATER PONDS 100.0 103 17.0 48 46.5291 16 .5726 59 76 87 mg/kg

0 = Detection Limit
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TABLE 5-8

PERCENT OCCURRENCE OF SOIL METALS CONCENTRATIONS
EXCEEDING BOTH THE MAXIMUM BACKGROUND LEVEL

AND THE MAXIMUM DETECTION LIMIT
BY SAMPLING AREA

Occurrences > 10% are considered to indicate potential contamination in the area
relative to background .

Antimony, arsenic, beryllium, cadmium, copper, lead, selenium, silver, thallium,
and zinc did not have any values greater than both the maximum background level
and the maximum detection limit .
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Coincidences of high manganese and explosives concentrations were evaluated by

comparing manganese data tabulated by sampling location with explosives data

similarly presented . Elevated manganese and explosives residues were coincident at

two locations in West Area red Water Ponds . There was no coincidence at the

Pentolite Road Red Water Ponds.

5.4.3 Summary of Metals in Soils

In the background soils eight metals, antimony, arsenic, chromium, copper, lead,

manganese, nickel, and zinc, were detected. These eight metals, plus cadmium, were

detected in the soils from the red water ponds areas . Cadmium was detected only

once at the West Area Red Water Ponds. Chromium . lead, manganese, nickel, and

zinc were each detected in all of the background and red water ponds areas soil

samples .

Although not usually coincident with elevated explosives concentrations, manganese

levels were obviously above background .

5 .5 BIOLOGICAL ACTIVITY ANALYSIS

Three soil samples, two from the Pentolite Road Red Water Ponds and one from the

West Area Red Water Ponds, were collected for analysis of biological activity . Soils

were collected from 3 to 10 feet from boring PR-S7 and -S13 at the Pentolite Road

Red Water Ponds and from 3 to 5 feet in boring WA-Sl 7 at the West Area Red Water

Ponds . Samples were analyzed by BioRenewal Technologies, Inc. for suitability for

passive bioremediation, microbial content, nutrient content, and selected soil physical

conditions . The laboratory reports of the analysis are presented in Appendix K.

The laboratory results indicate that TNT microbial degrader populations are virtually

nonexistent in the soils in both red water ponds areas. Low levels of TNT microbial

biotransformation products were found in the soil samples in these two borings. 4-

Am-DNT was detected at a concentration of 0.3 mg/Kg in sample PR-S7-3.0/5 .0 and
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at a concentration of 0.7 mg/Kg in sample PR-S13-5.0/10.0 . At the West Area Red

Water Ponds, 0.3 mg/Kg of 4-Am-DNT was reported in sample WA-S17-0.0/3-0 which

was above the interval collected for biological activity analysis .

Nutrient conditions, however, were generally favorable for biodegradation. Phosphate

augmentation would probably be required, but abundant nitrogen is available and soil

pH conditions are favorable.

At the time the analysis was requested, the nature of nitroaromatics present in the

soils in the red water ponds areas was not known . TNT was used as the sole carbon

source for enumerating biological "degrader" populations in the analysis performed for

this investigation . The results of the Focused Remedial Investigation indicate that

2,4,6-TNT is not widely distributed throughout the soils in the red water ponds areas.

Additional analysis for bioremediation of soils may be appropriate for nitroaromatics

that are widely distributed in the pond areas, such as 1,3,5-TNB and 2,4-DNT .

5.6 GENERAL CHEMICAL ANALYSIS

Soil sample PR-S13-3 .0/10.0 was analyzed for extractable sulfate, pH, extractable

TOC, extractable alkalinity, extractable nitrate, total Kjeldahl nitrogen, extractable

phosphorous, potassium, cation exchange capacity, and moisture content.

Concentrations detected are provided in the laboratory reports in Appendix J and are

available for use in assessing potential remediation methodologies .
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6.0 GROUNDWATER INVESTIGATION

Groundwater at the site occurs in two basic hydrostratigraphic units: the overburden

and the bedrock. The overburden is composed of glacial outwash materials, and varies

in thickness from a few feet to over 40 feet . The bedrock consists of both limestone

and shale . The hydrostratigraphic units were previously described in Section 2.0 .

The groundwater portion of the Focused Remedial Investigation of the Red Water

Ponds utilized data and groundwater sampling results from wells installed for this

investigation in the overburden at the TNT areas and the red water ponds areas. It

also utilized data for wells installed for this investigation in the bedrock across the site .

Finally, selected wells that were installed during previous investigations and located

in the red water ponds areas were utilized . The locations of all these wells are

illustrated on Figure 6-1 .

At the former Pentolite Road Red Water Ponds, three overburden wells installed for this

investigation and one well installed during the previous IT investigation were utilized .

" Well DM-MW7 was installed in the southwest portion of the former ponds
area. It is within the boundary of the westernmost of the two ponds that
composed the Pentolite Road Red Water Ponds. The borehole for well DM-
MW7 was created by continuing the advance soil boring PR-S4 beyond the
10 foot target depth for the soils investigation.

" Well DM-MW8 was installed in the southern portion of what was the
easternmost of the two ponds. Soil boring PR-S 14 was converted into well
DM-MW8 .

" Well DM-MW9 was installed in soil boring PR-S 19 which was drilled on the
eastern edge of the easternmost pond .

" Well IT-MW5 is located on the northeast corner of the former pond area .

One bedrock well was installed for this investigation and one of the four NASA Reactor

Area wells was sampled .

Well BED-MW1 5 was installed downgradient of the Pentolite Road Red
Water Ponds on the north side of Pentolite Road .
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PBS Reactor Well 2 is located downgradient of the Pentolite Road Red
Water Ponds, on the north side of Pentolite Road within the reactor
compound .

At the West Area Red Water Ponds two new overburden wells were installed and two

wells installed during previous investigations were utilized .

0 Well DM-MW1 was installed on the northwest side of the west pond. It is
located at the edge of the cleared area surrounding the north side of the
ponds.

Well DM-MW2 was installed on the south side of the ponds. It is located
in a relatively flat area at the base of an embankment south of the western
pond and just west of the dike that separated the two pond . Pipe Creek is
located immediately south of the well . Two soil samples were collected
from the boring which was converted into well DM-MW2 as was discussed
in Section 5 .

0 Well IT-MW2 is located on the northwest corner of the former east pond .

Well MK-MW1 1 is located north of the east pond on the north side of Patrol
Road. It is one of three overburden wells installed along Patrol Road on the
north side of the West Area Red Water Ponds and Acid Area No . 2.

Two other overburden wells installed by IVIK Ferguson are located along Patrol Road

on the north side of the West Area Red Water Ponds . These wells were dry in

December 1994 and, thus, were not sampled.

Two bedrock wells were installed downgradient of the West Area Red Water Ponds .

* Well BED-MW1 4 is located immediately downgradient of the east pond.

Well BED-MW19 is located on the north side of Patrol Road along the
northern property boundary . This well was installed to evaluate whether
contamination was moving off site from this portion of the property .

A total of eight bedrock wells were installed as part of the Sitewide Groundwater

Investigation. The locations of all the bedrock wells are illustrated on Figure 6-1 .

The groundwater investigation includes assessment of the groundwater flow regime

and interpretation of the laboratory analysis of the groundwater samples . The
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groundwater flow conditions are described in Section 6.1 . Section 6 .2 presents the

groundwater quality assessment.

6.1 GROUNDWATER FLOW REGIME

Section 6 . 1 .1 provides a characterization of the sitewide groundwater flow regime in

both the overburden and the bedrock hydrostratigraphic units using information

developed for the Red Water Ponds Focused Remedial Investigation and the Area Site

Investigation and for the Sitewide Groundwater Investigation which were performed

concurrently . Then, Section 6.1 .2 assesses the overburden groundwater flow patterns

in each of the three TNT areas.

6 .1 .1 Sitewide Groundwater Flow Characterization

Groundwater flow patterns are characterized on a sitewide basis for both the

overburden and the bedrock hydrostratigraphic units using groundwater level

measurements obtained from nine bedrock wells and the 19 overburden wells installed

at the PBS. These patterns are evaluated from the two rounds of groundwater level

measurements performed in December 1994 and March 1995 and data from earlier

studies . Groundwater monitoring wells are clustered around areas of the site where

environmental investigations have been performed. Large areas of the site have no

well data . The available information was synthesized to evaluate the elevation of the

bedrock surface and the thickness of the overburden since both depth to bedrock and

thickness of the overburden impact groundwater flow patterns. The available data

was also used to characterize the groundwater flow patterns for both hydrogeolgoical

regimes .

In order to create contour maps of the bedrock surface, overburden thickness, and

water table elevations, it was necessary to create continuous fields from the data

collected from point observations through an interpolation method . Several

interpolation methods were tested, including inverse distance, minimum curvature,

kriging using a linear covariance structure, and hand contouring . Except for the hand
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contouring, the interpolations were performed using the commercially available

SURFER software (Golden Software) .

Kriging uses a statistical method to calculate the autocorrelation between data points

and produce a minimum variance unbiased estimate . It honors the original data points,

and interpolates between the data points . In theory, no other method of grid

generation can produce better estimates of the form of a mapped surface than kriging.

In practice, the effectiveness of the techniques depends on the correct specification

of several parameters that describe the sernivariogram and the model of the drift.

However, because kriging is robust, even with a naive selection of parameters the

method will do no worse than conventional grid estimation procedures. The price that

must be paid for optimality in estimation is computational complexity .

For the site-wide maps, the inverse distance method did not perform well, because the

distribution of the data resulted in a "bulls-eye" pattern for some of the surfaces . The

kriging, minimum curvature, and hand contouring methods all resulted in similar

surfaces . For the maps presented in the report, kriging was used an the interpolation

method . Default SURFER kriging parameters were used, which assume ordinary

kriging with a linear variogram .

The only purpose of the kriging was to develop maps of the surfaces that made sense,

and were consistent with the data . A detailed geostatistical and variogram analysis

of the site-side data was not performed for the site-side maps. The sparsity of data,

coupled with the irregular distribution of the data points, made a detailed variogram

analysis inappropriate . Performing a detailed variogram analysis for the sole purpose

of developing generalized site-side maps of the various surfaces would have also been

inappropriate .

6 .1 .1 .1 Top of Bedrock and Thickness of the Overburden Aquifer

In order to adequately assess the groundwater flow patterns in the overburden unit,

both the top of bedrock elevations and the thickness of the overburden unit were

established. In addition to the 19 wells installed for this investigation, 41 wells have
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been installed previously, 13 during the IVIK Ferguson investigation, four during the IT

investigation, four during the H'GCL investigation and 20 during the Ebasco

Environmental investigation. The drilling logs for all of the wells were analyzed to

evaluate the surface elevations, thickness of overburden, depth to bedrock, and type

of bedrock. This information is summarized in Table 6-1 for all wells.

Some of the information from the boring logs is incomplete. For instance, ground

surface elevations and/or well coordinates are not available for some of the borings.

Some of the borings did not extend to the top of the bedrock, therefore the depth to

bedrock and the type of bedrock are unknown. However, most of the boring logs

contain sufficient information to evaluate the thickness of the overburden and the

elevation of the top of bedrock.

The information contained in Table 6-1 is used to construct two contour maps:

Figure 6-2 provides a map of the top of bedrock elevations throughout PBS;

and

0 Figure 6-3 provides a map of the overburden thickness throughout PBS.

Only those wells which had sufficient information to establish the thickness of the

overburden were used to construct these contour maps. Thirty-eight wells fit this

criteria . For reference, the locations of the wells used to construct the contour maps

are plotted on the maps.

Before interpreting these contour maps, it is important to note that the data are mainly

clustered around specific investigation areas, and large portions of the site have no

data available. The contour maps were constructed by kriging using the available data,

and represent the best fit kriged surface to the data. The contours in the regions which

have no data available should be considered speculative. However, enough data is

present and the data is distributed such that general conclusions can be drawn from

these maps.
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TABLE 6-1

SUMMARYOF WELL INFORMATION

Monitoring
Well ID General Area

Type of
Well

Top of Casing
Elevation (ft)

Ground
Surface

Elevation (ft)
Well Depth

(ft bgs) Easting 1 Northing

Depth to
Top of

Bedrock (ft)

Top of
Bedrock

Elevation ft)
Bedrock
Type

MK WELLS I
MK-MWO9 Overburden 645.91 1 no N/A none
MK-MW10 IWA RWP Overburden 640.89 638.06 15 .0 14646.651 31784.09 no N/A none
~-MW11 ~WA RWP Overburden 637.69 634.71 14 .0 15926.81 31782.65 no N/A none

MK-MW12 Overburden 641 .73 13.0 628.7 LS
MK-MW14 Overburden 681.93 11 .5 670.4 ?
MK-MW15 Overburden 681.45 9.0 672.5 ?
MK-MW16 I TNT B Overburden 674.32 671 .33 5.5 22260.12 24938.51 8.0 663.3 SH
MK-MW17 ! TNT B Overburden 664.64 660.97 8.0 22019.82 26670.71 6.0 655.0 SH
MK-MW19 Overburden 639.85 no N/A none
MK-MW20 Overburden 637.86 no N/A none
MK-MW22 ~ TNTA Overburden 638.05 635.56 9.5 27844.341 32580.36 9.5 626.1 ?
MK-MW23 ITNTA Overburden 639.07 636.95 16 .0 29414.521, 32934.09 16 .0 621 .0 ?
MK-MW24 iTNTA Overburden 657.12 654.44 9.5 27426.48' 30494.71 9.5 644.9 ?

IT WELLS
IT-MWI Overburden 678.24 674.52 9.0 19783.00 24944.00 3.0 671 .5 SH
IT-MW2 iWA RWP Overburden 639.63 636.53 18 .3 14437.001 30425.00 18 .3 618.2 LS
IT-MW5 PR RWP Overburden 634.99 631.91 21 .0 23518.731 33481 .14 no N/A none
IT-MW6 Overburden 632.97 628.90 18.5 22732.00, 36752.00 18 .5 610.4 ?
DM WELLS
-
I

.

TNTA-MW10 !I TNTA Overburden 640.18 637.50 11 .0 27478.661 32093.12 11 .0 626.5 SH
TNTA-MW1 1 :.TNT A Overburden 640.50 637.86 11 .4 26832.651 31731 .51 11 .4 626.5 SH
TNTC-MW3 ~TNT C Overburden 645.41 642.57 14 .0 15532.75 ~ 29408.88 14.5 628.1 SH
TNTC-MW4 iTNT C Overburden 654.43 651 .89 18 .8 14634.99 28332.11 18.0 633.9 SH
TNTC-MW5 ITNT C Overburden 651 .81 1 649.07 29 .7 15972.141, 28645.94 29.5

_
619.6 SH

TNTC-MW6 TNTC Overburden 659.40 ! 656.82 12 .2 17169.56 28413.03 . 12 .0 644.8 SH
WA-MW1 ~WA RWP Overburden 644.43 642.32 22 .3 14060.58 30549.401 22 .3 620.0 LS
WA-MW2 ~WA RWP Overburden 633.65 1 631 .16 13 .0 14301 .25 30038.91 12 .0 619.2 SH
PR-MW7 ~PR RWP Overburden 633.99 631 .50 22 .3 23074.69 33122.14 22 .3 609.2 SH
PR-MW8 ~PR RWP Overburden 635.02 632.50 , 27 .5 23364.70 33022.17 27 .5 605.0 SH
PR-MW9 PR RWP Overburden 633.70 630.70 19 .0 .23564 .68 1 33227.19 19 .0 611.7 SH
BED-MW-13 !TNT C Bedrock 648.27 645.81 75 .5 16324.84 ~: 29004.74 40 .7 605.1
BED-MW-14 WA RWP Bedrock 646.04

-
643.05 52 .2 14564,937 30640.67 24 .5 618.6

BED-MW-15 PR RWP lBedrock 6311 .~4 629.08 74 .4 2331 . 1.28 24 .3 604.8
BED-MW-16 jBedrock 636.02 633.68 74 .0 24688.03 31461.03 44 .2 589.5
BED-MW-17 TNTA lBedrock 629.97 627.37 64 .4 28164.75 33667.92 37 .3 590.1
BED-MW-18 TNTA lBedrock 651 .50 648.83 75 .4 29536.00 32128.05 30 .8 618.0
BED-MW-19 WA RWP lBedrock 643.07 640.51 49 .5 14256.32 31780.91 19 .1 621 .4
BED-MW-20 Background

~

lBedrock 676.33 673.57 49 .5 27305.63 1 20645.12 21 .5 652.1
REACTOR-2 Bedrock 630.68 630.72 22017.22 34762.68 unknown N/A
HGCL WELLS
HG-MW1 Snake Rd BG Overburden 674.74 671 .31 25489.00 25945.00 9.5 661 .8 SH
HG-MW2A Snake Rd BG

i
Overburden 672.66 669.68 25186.00 26316.00 7.0 662.7 SH

HG-MW2B nake Rd BG Overburden 673.07 669.60 25208.00 26321.00 6.0 663.6 SH
HG-MW3 Snake Rd BG Overburden 671 .52 668.67 24970.00 25984.00 6.0 662.7 SH
EB WELLS Overburden

GM-01 GM Area Overburden 638.49 22328.00 31667.00 27 .0 611 .5 SH
GM-02 Overburden 635.80 21889.00 32525.00 29 .0 606.8 SH
GM-03 Overburden 636.69 18 .0 21849.00 32220.00 no NIA none
GM-04 Overburden 634.49 16.0 21517.00 32132.00 no N/A none
GM-05 Overburden 637.79 18 .0 21882.00 31961 .00 no N/A none
GM-06 Overburden 637.80 18 .0 21884.00 31813.00 no N/A none
SP-01 Overburden 654.29 31880.00 21936.00 9.0 645.3 SH
SP-03 Overburden 657.29 31172.00

_
21716.00 7.0 650.3 SH

SP-04 Overburden 657.25 31279.00 21483.00 7.0 650.3 SH
SP-05 Overburden 656.87 31242.00 21371 .00 7.0 649.9 SH
SP-06 Overburden 657.70

0

31418.00 21381 .00 1 8.0 649.7 SH
PS-02 Overburden 636.48 18.0

0

24134.00 32492.00 1 no N/A none
PS-03 Overburden 635.13 18 .0 24261 .00 32476.00 no N/A none
PS-04 Overburden 636.07 16.0 24334.00 32452.00 no N/A none
RA-01 Overburden . 632.30 16.0 21813.00 34061 .00 no N/A none
RA-02 Overburden 632.06 20.0 22289.00 35053.00 no N/A none
RA-03 Overburden 631 .73 22 .0 22357.00 34898.00 no N/A none
RA-04 Overburden 631 .65 10.0 22402.00 34842.00 no N/A none
RA-05 dverburden 631 .41 10.0 22504.00 34831 .00 no N/A none
IRA-06 Overburden 630.72 10.0 22761 .00 34868.00 no N/A none
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The top of bedrock elevations are presented in Figure 6-2. The bedrock surface is

highest in the south, and slopes towards the north at an average gradient of

0.0046 ft/ft (25 ft/mile) across the site . A local bedrock high occurs just to the

southwest of the TNT Area B, at an elevation of approximately 667 feet . From this

local high, bedrock elevations decrease gradually to the east and more steeply to the

north . Insufficient data is available to assess the bedrock surface to the south and

west of this bedrock high .

In the western portion of the site, top of bedrock elevations decrease uniformly toward

the north until the TNT Area C, where a local bedrock low is present at an elevation

of approximately 605 feet . North of TNT Area C, the top of bedrock elevations are

relatively uniform at approximately 620 feet to the site boundary . In the eastern

portion of the site, a top of bedrock trough is present between well BED-MW-1 6 (near

the intersection of Taylor and Maintenance Roads) and well BED-MW-1 7 . This trough

is slightly south of and approximately parallel to Taylor Road . The elevation of this

bedrock trough is approximately 590 feet . North of this trough, near the Pentolite Road

area, top of bedrock elevations are approximately 605 feet .

Figure 6-3 shows a contour map of overburden thickness throughout the PBS site . This

map is based on the 38 borings that went to bedrock . The patterns observed in the

thickness of overburden map generally mirror the patterns noted in the top of bedrock

elevations . In general, the overburden is thinnest in the southern portion of the site,

and increases in thickness to the north .

Using information obtained during drilling of the background well, BED-MW-20, the

overburden thickness is 20 feet at the southeastern edge of the site . Immediately

northwest and northeast of this well, however, overburden thicknesses are generally

much thinner. The overburden is thinnest near the bedrock high southwest of TNT

Area B, with a thickness of less than 3 feet in places . In this area, shale outcrops can

be seen at the surface .

A line between TNT Area B and TNT Area A areas seems to mark a transition in

overburden thickness. South and east of this line, the overburden is relatively thin,

with a thickness of less than 10 feet . North and west of this line, overburden thickness
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increases dramatically . The areas where local top of bedrock lows are present show

the greatest thickness of overburden materials, up to 45 feet at well BED-MW-1 6 .

North of this wedge of thick overburden materials, overburden thickness is relatively

constant at about 20 to 25 feet thick.

6 .1 .1 .2 Groundwater Flow within the Overburden

Two rounds of groundwater level measurements were taken in 19 overburden wells,

one on December 5 to 9, 1994, and the second on March 14, 1995 . The groundwater

level measurements are summarized in Table 6-2.

Contour maps of the groundwater elevations in the overburden hydrostratigraphic unit

were constructed for each of the measurement dates. Figure 6-4 is a contour map of

the groundwater elevations in the overburden on December 5 to 9, 1994 . Figure 6-5

is a contour map of the groundwater elevations in the overburden on March 14, 1995 .

Before interpreting these contour maps, several important points must be noted. First,

the data are clustered around the investigation areas, and large portions of the site

have no data available. In particular, the entire southern section of the site, south of

well MK-MW-1 6, has no data available. The groundwater contour maps were

constructed by kriging using the available data, and represent the best fit kriged

surface to the data . Groundwater contours in areas with little or no data available

should be considered speculative . Second, the overburden is highly heterogeneous

both in thickness and hydraulic conductivity . There may be regions of relatively high

hydraulic conductivity, leading to pathways of preferential flow which may not be in

a direction perpendicular to groundwater contours depicted on the figures. However,

on a regional basis, the contour patterns depict the overall direction of groundwater

flow .

Both maps show an overall groundwater gradient from south to north, with an average

gradient of approximately 0.0045 ft/ft (25 ft/mile) . Through the central and eastern

portions of the site, the groundwater elevation contours trend east-west, indicating

flow directly northward . On the western side of the site the groundwater contours
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TABLE 6-2

SUMMARY OF OVERBURDEN GROUNDWATER WELL INFORMATION

Monitoring
Well ID

Top of
Casing

Elevation (ft)

Ground
Surface

Elevation (ft)

Well
Depth bgs

(ft)

Depth to
Groundwater
Dec.1994(ft)

Depth to
Groundwater
Mar. 1995 (ft)

Groundwater
Elevation

Dec. 1994 (ft)

Groundwater
Elevation

Mar. 1995 (ft)

Difference in
Water Levels

12/94 - 03/95 (ft) Easting Northing
TNT-A Area
TNTA-MW1 0 640.18 637.50 11 .00 6.47 3.14 633.71 637.04 -3.33 27478.66 32093.12
TNTA-MW1 1 640.50 637.86 11 .40 9.94 7.68 630.56 632.82 -2.26 26832.65 31731 .51
MK-MW22 638.05 635.56 9.50 9.20 6.50 628.85 631 .55 -2.70 27844.34 32580.36
MK-MW23 636.47 636.95 16.00 15.59 8.35 620.88 628.12 -7.24 29414.52 32934.09
MK-MW24 657.12 654.44 9.50 8.81 6.35 648.31 650.77 -2.46 27420.48 30494.71
TNT-B Area
MK-MW1 6 674.32 671 .33 8.00 7.18 4.96 667.14 669.36 -2.22 22260.12 24938.51
MK-MW1 7 664.64 660.97 6.00 5.06 3.54 659.58 661 .10 -1 .52 22019.82 26670.71
TNT-C Area
TNTC-MW3 645.41 642 .57 14.00 dry 6.21 < 628.57 639.20 > -10.63 15532.75 29408.88
TNTC-MW4 654.43 651 .89 18.83 19.56 3.36 634.87 651 .07 -16.20 14634.99 28332.11
TNTC-MW5 651 .81 649.07 29.70 23.80 4.19 628.01 647.62 -19.61 15972.14 28645.94
TNTC-MW6 659.40 656.82 12.20 7.47 4.20 651 .93 655.20 -3.27 17169.56 28413.03
West Area RWP
WA-MW1 644.43 642.32 22.30 24.58 24.98 619.85 619.45 0.40 14060.58 30549.4
WA-MW2 633.65 631 .16 12.00 4.06 1 .74 629.59 631 .91 -2.32 14301 .25 30038.91
IT-MW2 639.63 636.69 15.00 12.31 5.88 627.32 633.75 -6.43 14379.83 30428.08
MK-MW10 640.89 638.06 14.00 14.23 Not Measured 626.66 Not Measured Not Measured 14646.65 31784.09
MK-MW1 1 637.69 634.71 13.00 12.47 6.33 625.22 631 .36 -6.14 15926.81 31782.65
Pentolite Road RWP
PR-MW7 633.99 631 .50 22.30 7.67 2.34 626.32 631 .65 -5.33 23074.69 33122.14-
PR-MW8 635.02 632.50 27.50 10.47 5.04 624.55 629.98 -5.43 23364.7 33022.17
PR-MW9 633.70 630.70 19.00 10.78 3.58 622.92 630.12 -7.20 23564.68 33227.19
IT-MW5 634.99 631 .91 14.80 5.37 620.19 629.62 -9.43 23518.73 33481 .14
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indicate flow to the northwest. The December 1994 measurements indicate a stronger

northwest component to the flow direction on the western side of the site than the

March 1995 measurements. It is likely that the change in the direction of groundwater

flow on the west side of the site is related to the change in bedrock type which occurs

in this area. The contours indicate that the horizontal direction of flow is to the

northwest toward the contact between the limestone and shale bedrock units . The

contact trends southwest to northeast on the northwest side of the West Area Red

Water Ponds Area.

The overburden groundwater elevation contour maps have a close relationship with the

surface elevations, especially for the second round of measurements in March 1995 .

The second round of measurements were made during an unseasonably warm spell in

March, after snowmelt occurred . Standing water was observed in the vicinity of 15

of the 19 wells. The groundwater elevations were within 3 feet of the ground surface

in 13 of the 19 wells. During the December 1994 measurements, groundwater

elevations were within 3 feet of the ground surface elevations in only two of the 19

wells measured .

The groundwater elevations during March 1995 are an average of 4 feet higher than

the groundwater elevations during December 1994. In some locations, especially at

TNT Area C, groundwater elevations during March 1995 are up to 19 feet higher than

during December 1994. The greatest variations in groundwater elevations occur at

TNT Area C, and the smallest variations occur at TNT Areas A and B . The West Area

Red Water Ponds and the Pentolite Road Red Water Ponds areas had variations in

groundwater elevations between 3 and 9 feet .

The pattern of groundwater flow in the overburden aquifer is similar for the December

1994 and March 1995 measurements . The major difference in groundwater flow

patterns occurs on the western portion of the site . Based on the December 1994 map,

groundwater in the overburden aquifer near TNT Area B moves toward both the north

and the northwest, towards TNT Area C . Overburden groundwater in TNT Area C

moves northwest towards the West Area Red Water Ponds. Based on the March 1995

map, groundwater in the overburden near TNT Area B no longer moves toward TNT
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Area C, but rather moves directly northward . Overburden groundwater at TNT Area C

still moves northwest towards the West Area Red Water Ponds.

No apparent relationship exists between the overburden thickness contour map

presented on Figure 6-3 and the groundwater elevation contour maps on a sitewide

scale . The dramatic thickening of the overburden near well BED-MW-11 6, north of TNT

Area A and on the east side of TNT Area C, has no apparent effect on the groundwater

table in these regions . The groundwater gradient does flatten slightly north of TNT

Area A, perhaps in response to the thickening of the overburden in that area . However,

over most of the site, the groundwater gradient is relatively constant, and is probably

more correlated with surface elevations than the thickness of the overburden .

it is difficult to estimate the volume or rate of groundwater flow in the overburden flow

regime because very little site specific hydraulic conductivity information is available.

Even if it were available, there is probably significant variation in the hydraulic

conductivity of the overburden materials, given the nature of the glacial deposits . IT

performed a rising head slug test at well IT-MW-2 near the West Area Red Water

Ponds which resulted in a hydraulic conductivity value of 0.25 ft/day . Recharge in

other wells was too slow to perform hydraulic conductivity testing, indicating

significantly lower hydraulic conductivity values .

6 .1 .1 .3 Groundwater Flow in the Bedrock

Two rounds of groundwater level measurements were made in nine bedrock wells at

the site, eight bedrock wells installed for this investigation and one PBS Reactor Well .

The measurements were made on December 5 to 9, 1994 and March 14, 1995 . The

results of the groundwater level measurements are summarized in Table 6-3.

Contour maps of the groundwater elevations in the bedrock hydrostratigraphic unit

were constructed for December 1994 and March 1995 . Figure 6-6 is a contour map

of the groundwater elevations in the bedrock on December 5 to 9, 1994 . Figure 6-7

is a contour map of the groundwater elevations in the bedrock on March 14, 1995 .

These contour maps were constructed using all of the bedrock wells except
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TABLE 6-3

SUMMARY OF BEDROCK GROUNDWATER WELL INFORMATION

Monitoring
Well ID

'

Top of
Casing

Elevation (ft)

Ground
Surface

Elevation (ft)

Well
Depth bgs

(ft)

Depth to
Groundwater
Dec . 1994 (ft)

Depth to
Groundwater
Mar . 1995 ft

Groundwater
Elevation Dec .

1994 ft

Groundwater
Elevation

Mar. 1995 (ft)

Difference in
Water Levels
12/94 - 03/95

Depth to
Top of
Rock

asting orthing
§ED-MW-1 3 648.27 645.81 75.5 40.42 28.98 607.85 619.29 -11 .44 40.7 16324.84 29004.74
BED-MW-14 646.04 1 643.05 52.20 24.28 21 .65 621.76 624 .39 -2.63 24.5 14564.93 30640.67
BED-MW-1 5 631 .64 1 629.08 74.40 28.10 32.73 603.54 598.91 4.63 24.3 23310.1 34311 .28
BED-MW-16 636.02 633.68 74.00 64.64 2.34 571.38 633.68 -62.30 44.2 24688.03 31461 .03
BED-MW-1 7 629.97 627.37 64.40 27.40 27.07 602.57 602.90 -0.33 37.3 28164.75 33667.92
BED-MW-1 8 651 .50 648.83 75.40 26.45 31 .11 625.05 620.39 4.66 30.8 29536 32128.05
BED-MW-19 643.07 640.51 49.501 22.001 19.551 621.07 1 623.521 -2.451 19.1 14256.32 31780.91
BED-MW-20 676.33 673.57 49.501 14.981 15.051 661 .35 1 661 .281 0.071 21 .5 27355.63

1
20645.12

REACTOR-2 1 630.681 630.72 1 15.971 28.791 614.711 601 .891 12.821 22017.22 34762.68

bgs = below ground surface
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BED-MW-1 6, which showed anomalous water levels during both rounds of

measurements. During the first round, the measured water level in well BED-MW-1 6

was below the bottom of the casing, within the open hole interval . All other wells had

measured water levels above the bottom of the casing . It is possible that the water

level in well BED-MW-1 6 had not recovered fully for the first sampling event. During

the second sampling round, the measured water level in well BED-MW-1 6 was at the

ground surface . No other bedrock wells had measured water levels within 15 feet of

the ground surface . Including well BED-MW-16 for contouring water levels in the

bedrock aquifer caused severe anomalies for both December 1994 and March 1995,

and it was, therefore, not used in the maps presented in this report .

Several other wells showed anomalous results during one or both sets of

measurements . Well BED-MW-1 3 showed evidence in December 1994 of not having

recovered fully after development. First, the contour map of the bedrock groundwater

levels for the December 1994 (Figure 6-6) indicates a local sink in the area defined by

well BED-MW-13. By the March 1995 (Figure 6-7), this sink is no longer present.

Second, with the obvious exception of well BED-MW-1 6, well BED-MW-1 3 showed the

largest increase in measured groundwater level between the two measurement dates,

with the water level being nearly 1 2 feet higher during March 1995 .

Reactor Well 2 had a decrease in measured water level of nearly 13 feet between

December 1994 and March 1995 . Well BED-MW-1 5, about 200 feet away, had a

decrease in measured water level of only about 4 feet . It is not apparent why

measured water levels in Reactor Well 2 should decrease so dramatically over a 4-

month period .

Care must be taken in interpreting the contour maps of the bedrock flow regime. First,

only nine data points are available throughout the site, most of them in the northern

portion. Second, the bedrock may contain fractures or fracture zones in which

preferential flow occurs. Many of the bedrock wells were situated in locations where

fracture zones were suspected to exist. The direction of groundwater flow may not

always be perpendicular to the equipotentials (contours of equal groundwater levels) .

There may be pathways of relatively high hydraulic conductivity, leading to pathways

of preferential flow which may not be in a direction perpendicular to groundwater

G:NWPNC\COE\F'LUM-BRO .OK\REDWATER\SEC6 .RWP 6-10



contours . Given only nine well locations, it is very difficult to delineate any pathways

of preferential flow using the groundwater contour maps. As a first approximation, the

direction of groundwater flow is assumed to be perpendicular to contours of equal

groundwater elevation.

For both measurement events, the general bedrock groundwater flow direction is from

south to north, with an average gradient of 0.0042 ft/ft (22 ft/mile) . The map of the

groundwater levels for December 1994 (Figure 6-6) shows a definite northwest trend

to the groundwater flow direction across the central and southern portions of the site .

However, the northwest trend may be an artifact of the anomalous reading at well

BED-MW-1 3 . In the northwest portion of the site, the groundwater flow direction is

toward the east-northeast, from the West Area Red Water Ponds towards the Reactor

Area . In the northeast portion of the site, the groundwater flow direction is towards

the north-northwest.

The map of groundwater levels from the March 1995 measurements (Figure 6-7) may

be more representative of conditions at the site . All wells had time to recover from

drilling, development, and sampling activities . In the southern and eastern portions of

the site (across TNT Areas A and B), groundwater contours indicate flow towards the

north, with a slight northwesterly component. In the western portion of the site

(across TNT Area C and West Area Red Water Ponds), groundwater contours indicate

flow toward the northeast . Bedrock groundwater flow is indicated from the TNT

Area C and the West Area Red Water Ponds toward the Pentolite Road Red Water

Pond and Reactor Area .

The direction of groundwater flow in the bedrock may be correlated with the bedrock

type . Figure 2-2 shows the location and orientation of the bedrock units underlying the

PBS . The Delaware Limestone outcrops in the northwestern portion of the PBS . The

assumed contact of the Delaware Limestone with the Plum Brook Shale trends

northeast. Southeast of the contact between the Delaware Limestone and the Plum

Brook Shale, the direction of groundwater flow in the bedrock is to the north-

northwest . Where the Delaware Limestone is present, the direction of groundwater

flow is toward the north-northeast. The bending in the groundwater contours
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correlates well with the assumed contact between the Delaware Limestone and the

Plum Brook Shale.

6.1 .1 .4 Groundwater Flow Between the Overburden and Bedrock Hydrostratigraphic
Units

The overburden hydrostratigraphic unit is directly on top of the bedrock in this area .

The well boring logs showed no physical evidence of any flow barrier between the

overburden and the bedrock. Groundwater flow occurs between the overburden and

the bedrock. The rate of groundwater flux between the two units is controlled by the

hydraulic gradient and the hydraulic conductivity contrast between the two

hydrostratigraphic units .

A cursory examination of the maps of the groundwater levels in both the overburden

and the bedrock shows that groundwater levels in the overburden are consistently

higher than groundwater levels in the bedrock . These differences in hydraulic heads

indicate that downward hydraulic gradients exist throughout the site, and groundwater

flows from the overburden to the bedrock.

No well pairs were installed to evaluate the true vertical gradients present at the site .

However, the vertical gradient distribution across the site can be approximated .

Figure 6-8 is a map showing the approximate difference in hydraulic head between the

overburden and bedrock wells in March 1995 . This map was constructed by

contouring the water levels in the overburden wells, and then noting the difference

between the contoured water level and the measured water levels in the bedrock

wells . This difference in water levels was then contoured to produce Figure 6-8 . The

data for March 1995 is presented, because the data for December 1994 appears to

be biased due to the anomalous water level at well BED-MW-1 3 . It must be stressed

that the head differences indicated by Figure 6-8 are approximate, and only represent

one method of estimating the head differences in the absence of paired wells.

Figure 6-8 indicates that the smallest difference in hydraulic heads is in the south at

well BED-MW-20 . This portion of the map may be inaccurate, because no overburden
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wells are present near this bedrock well . Small differences in hydraulic heads are also

present near the West Area Red Water Ponds. The largest differences in hydraulic

heads are at the Pentolite Road Red Water Pond, with head differences up to 30 feet .

The northern part of TNT Area A area and the TNT Area C area also have significant

head differences, up to 25 feet . At the TNT Area B area the head differences are

between 15 and 25 feet, though these values are interpolated, since no bedrock wells

exist in the area .

To evaluate the approximate vertical hydraulic gradients, the difference in hydraulic

heads between the overburden and bedrock wells must be established . Water enters

the overburden wells over the length of the screened interval below the water table

and enters the bedrock wells over the length of the open hole . The midpoint of the

intervals over which water enters the well is assumed to be the measurement point for

assessing vertical gradients . The overburden wells are generally screened throughout

most of the overburden, with screen lengths between about 5 to 25 feet . The bedrock

wells are cased from the surface to at least 5 feet into solid bedrock, and then are

open to the bottom of the hole . The open interval ranges from about 15 to 30 feet . As

a very rough estimate, the average vertical separation of the midpoint of the

measurement interval between the overburden and bedrock wells is approximately 25

feet . If an average vertical separation of 25 feet is assumed between the overburden

and bedrock wells throughout the site, the vertical gradients range from a low of 0.08

ft/ft up to 1 .0 ft/ft. These vertical gradients are only approximate; however, they

indicate the range of vertical gradients present at the site .

The indicated vertical gradients are much greater than the horizontal gradient within

either hydrostratigraphic unit . The strong vertical gradients implies that groundwater

within the overburden unit will tend to move downward into the bedrock rather than

migrate horizontally within the overburden unit .

Given the strong vertical gradients, only a high hydraulic conductivity contrast would

prevent downward migration of groundwater from the overburden unit into the

bedrock. The high hydraulic conductivity contrast would require that the bedrock be

significantly lower in hydraulic conductivity than the overburden . Since the hydraulic
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conductivity of neither unit is well known, it is difficult to estimate whether significant

downward migration occurs.

6.1 .2 Groundwater Flow Characterization in the Overburden in the Red Water Ponds
Areas

Groundwater flow patterns are characterized for each of the two red water ponds

areas for the overburden hydrostratigraphic unit . These patterns are evaluated from the

two rounds of groundwater level measurements . Where bedrock measurements are

available near an investigation area, the relationship of groundwater flow between the

overburden and the bedrock hydrostratigraphic units is examined .

6.1 .2.1 West Area Red Water Ponds

Six overburden and two bedrock wells are located near the West Area Red Water

Ponds, including well TNTC-MW3. The water levels of all wells except MK-MW10

were measured in two rounds, and the results are included in Tables 6-2 and 6-3 . The

depth to bedrock and overburden thickness are derived from the sitewide overburden

thickness evaluation included in Section 6 . 1 . 1 .1 above.

The top of bedrock surface in the vicinity of the West Area Red Water Ponds is very

flat . In the center of the area, the elevations of the top of bedrock are all between 618

and 620 feet . To the north, the top of bedrock was not encountered in wells

MK-MW11 or MK-MW1 2, but the bedrock well BED-MW-19 had a top of bedrock

elevation of 621 feet . To the south, the elevation of the top of bedrock at well

TNTC-MW3 is 628 feet .

The overburden thickness at the West Area Red Water Ponds reaches a maximum of

22 feet on the north side of the ponds, and decreases in thickness to both the north

and the south. To the north, the overburden thickness decreases slightly to 19 feet at

well BED-MW-19 . The overburden thickness on the south side of the pond is only

12 feet at well WA-MW2, but this thickness may be biased due to the location of the
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well near the dike between the two ponds and Pipe Creek. Further south, the

overburden thickness at well TNTC-MW3 is 14 feet .

Figures 6-9 and 6-10 are contour maps of the groundwater elevations in the

overburden for the first and second measurement rounds respectively (December 1994

and March 1995) across the area surrounding the West Area Red Water Ponds. These

maps are based primarily on the six overburden groundwater wells in the area, but

information from other areas is also used to extrapolate the groundwater contours .

The maps of the groundwater elevations for the two measurement periods show

similar directions of groundwater flow, but the groundwater gradients and elevations

are somewhat different . In both, the groundwater flow direction across the area is

from southeast to northwest, but during December 1994 the gradient is significantly

lower. Both show the steepest gradients in the immediate vicinity of the pond, with

flatter gradients to both the south and the north .

During December 1994 (Figure 6-9), the groundwater table surface has a steep

gradient across the pond, with an elevation drop of approximately 10 feet from well

WA-MW2 on the southeast corner of the pond to well WA-MW1 on the northwest

corner of the pond . However, east of the pond, the slope in the groundwater table

surface is much less steep, with an elevation drop of approximately 3 ft from well

TNTC-MW3 south of the area to well MK-MW1 1 north of the area . During March 1995

(Figure 6-10), the gradient across the pond is significantly steeper, with an elevation

drop of over 12 feet from well WA-MW2 to well WA-MW1, and an elevation drop of

about 14 feet from well IT-MW2 to well WA-MW1 . East of the pond, the slope in the

groundwater table surface is less steep than across the pond, but steeper than during

the December 1994. The elevation drop between well TNTC-MW3 and well MK-MW1 1

is approximately 8 feet . Well MK-MW10 was not measured during March 1995, so the

contours in that region of the map are interpolated .

Well WA-MW1 had the deepest measured water level below ground surface for any

overburden well within the PBS, approximately 25 feet deep for both measurement

periods. It was also the only overburden well at the site that showed a decrease in

water level from December 1994 to March 1995 . All other wells in the area had
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depths to groundwater between 4 to 14 feet during the December sampling period .

The increase in groundwater levels between the two measurement dates ranged from

2 to 7 feet .

Based on the steep groundwater gradient across the pond, it appears that the West

Area Red Water Pond is -poorly connected hydraulically to the overburden aquifer. If

a hydraulic connection did exist, the groundwater elevations near the pond would be

influenced by the surface water elevation in the pond, and the groundwater gradient

would be relatively flat across the pond .

No apparent correlation exists between the thickness of overburden and groundwater

levels or pattern of groundwater flow at the West Area Red Water Ponds.

Two bedrock wells are located in the vicinity of West Area Red Water Ponds, well

BED-MW-1 4 near the pond and well BED-MW-1 9 to the north of the area. The bedrock

in this area is mainly limestone to the northwest, and shale to the southeast. The

contact between the shale and limestone is located near the southeast corner of the

pond .

The groundwater elevation at BED-MW-14 was 621 .76 feet in December 1994, and

increased to 624.39 feet in March 1995 . The groundwater elevation at well

BED-MW-1 9 also increased from 621 .07 feet in December 1994 to 623.53 feet in

March 1995 . The sitewide bedrock groundwater contour maps (Figures 6-6 and 6-7)

indicate bedrock groundwater flow toward the northeast across the West Area Red

Water Ponds region . As in the other areas of the site, downward gradients exist from

the overburden to the bedrock, with approximate groundwater elevation differences

of between 2 and 8 feet . These groundwater elevation differences are smaller than

in other areas, indicating larger downward gradients . It is possible that the larger

downward gradients are due to the presence of more permeable limestone bedrock.

The more permeable limestone bedrock may allow a greater degree of hydraulic

connection between the overburden and bedrock hydrostratigraphic units . Additional

evidence of a greater degree of hydraulic connection is the fact that both bedrock

wells experienced an increase in groundwater elevations from December 1994 to

March 1995, reflecting the behavior of the overburden wells .
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6.1 .2 .2 Pentolite Road Red Water Ponds

Four overburden and two bedrock wells are located near the Pentolite Road Red Water

Ponds, including Reactor Well 2. The water levels of all wells were measured in two

rounds, and the results are included in Tables 6-2 and 6-3 . The depth to bedrock and

overburden thickness are derived from the sitewide overburden thickness evaluation

included in Section 6 .1 .1 .1 above.

The top of bedrock surface in the vicinity of the Pentolite Road Red Water Ponds is

relatively flat, with top of bedrock elevations between 605 and 611 feet throughout

the area . South of the area, the top of bedrock trough is present. North of the area no

data is available to evaluate the top of bedrock elevations . The bedrock in this area is

shale. The overburden thickness near the Pentolite Road Red Water Ponds is also

relatively constant, with a thickness of between 19 and 27 feet . No general pattern

is apparent in the distribution of the overburden thickness in the vicinity of the

Pentolite Road Red Water Ponds .

Figures 6-11 and 6-1 2 are contour maps of the groundwater elevations in the

overburden for the first and second measurement rounds, respectively (December

1994 and March 1995) across the area surrounding the Pentolite Road Red Water

Ponds. These maps are based primarily on the four overburden groundwater wells in

the area, but information from other areas is also used to extrapolate the groundwater

contours .

The maps of the groundwater elevations for the two measurement dates show similar

directions of groundwater flow, but different gradients . The groundwater flow direction

across the area is mainly from southwest to northeast, with the March 1995

measurements showing a more pronounced easterly component of groundwater flow .

In December 1994, the groundwater levels reflect a significantly steeper groundwater

gradient across the area than in March 1995.

During December 1994 (Figure 6-11), the groundwater table surface has a relatively

steep gradient in the vicinity of the former ponds, with an elevation drop of
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approximately 6 feet from well PR-MW7 to well IT-MW5 . During March 1995

(Figure 6-1 2), the gradient across the former ponds is less steep, with an elevation

drop of only about 2 feet .

The depth to groundwater ranged from 7 to 15 feet for the wells in the area during

December 1994, and ranged from 2 to 5 feet during March 1995. All overburden

wells showed an increase in water levels in March 1995, with an average increase of

nearly 7 feet . No apparent correlation exists between the thickness of overburden and

groundwater levels or pattern of groundwater flow at the Pentolite Road Red Water

Ponds.

Water levels were measured in two bedrock wells are located in the vicinity of

Pentolite Road Red Water Ponds, well BED-MW-1 5 and the Reactor Well 2. Both wells

are located north of the area . The bedrock is shale. Both bedrock wells experienced a

decrease in measured groundwater levels between the two measurement dates, with

well BED-MW1 5 decreasing about 5 feet and Reactor Well 2 decreasing nearly 13 feet .

The sitewide bedrock groundwater contour maps (Figures 6-6 and 6-7) indicate

bedrock groundwater flow toward the northeast across the Pentolite Road Red Water

Ponds region . The groundwater elevation differences between the overburden and the

bedrock are the largest on the site, ranging between 28 and 30 feet . It is possible that

very little hydraulic connection between the bedrockand overburden exists in this area,

based on two lines of evidence . First, the high head differences between the

overburden and bedrock show a significant barrier to flow between the two

hydrostratigraphic units . Second, the overburden wells increased in hydraulic head by

an average of 7 feet during the same period that the bedrock wells both showed

decreases in head .

6.1 .3 General Conclusions

Both red water ponds areas showed significantly higher groundwater levels in the

overburden than the underlying bedrock. The greatest differences occurred at the

Pentolite Road Red Water Ponds, and the smallest differences occurred at the West
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Area Red Water Ponds. The West Area Red Water Ponds area is the only area located

in limestone bedrock, which may account for the close hydraulic connection between

the overburden and bedrock in this area.

The vertical flow gradients ranged from 0.1 to 1 .0 ft/ft in most areas. The vertical

gradients are up to two orders of magnitude higher than the horizontal gradients in all

areas.

6.2 GROUNDWATER QUALITY

The results of the chemical analysis of the groundwater samples collected from the

seven overburden wells and four bedrock wells installed in the vicinity of the two red

water ponds areas are discussed below. Samples from all 11 wells were analyzed for

explosives residues, nitrates, and total and dissolved concentrations of 14 metals, the

13 priority pollutant metals plus manganese . Samples from the four bedrock wells

were also analyzed for VOCs and SVOCs . The results of the chemical analysis of the

samples from the Pentolite Road Red Water Ponds and the West Area Red Water

Ponds are discussed in Section 6.2 .1 and 6 .2 .2, respectively . Establishment of a PQL

for explosives residues compounds was previously discussed in Section 4.0 . Copies

of the laboratory reports, which include explosives residues concentrations detected

above the MDL but below the POL, are included in Appendix J.

Measurements of the physical parameters pH, specific conductance, and temperature

were gathered during sample collection . These measurements are discussed in

Section 6.2 .3 .

A summary of the groundwater quality for the two red water ponds areas is provided

in Section 6 .2.4 .
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6.2 .1 Pentolite Road Red Water Ponds

Samples were collected from four overburden wells and two bedrock wells installed

in the vicinity of the former Pentolite Road Red Water Ponds.

6.2 .1 .1 Explosives Residues

Explosives residues were detected at concentrations above the PQL in three of the

overburden wells and one of the bedrock wells in the area of the former Pentolite Road

Red Water Ponds. Significant levels of nitroaromatics were detected in two

overburden wells, DM-MW7 and DM-MW8 . Concentrations above the POL are listed

in Table 6-4 and are illustrated on Figure 6-13.

The highest concentrations of explosives residues were detected in the sample

collected from well DM-MW7 . Relatively low levels of explosives residues were

detected throughout the 10 foot length of soil boring PR-S4, the boring which was

converted into well DM-MW7 . However, red water was noted in the split spoon

samples retrieved as the boring was advanced below 10 feet . Of the seven explosives

residues detected in well DM-MW7, three were present at significantly high

concentrations . 1,3,5-TNB, 1,3-DNB, and 2,4-DNT were reported at concentrations

of 5,700 jig/L, 3,000 /jg/L, and 980/jg/L, respectively . Thesethree nitroaromatics are

among the compounds removed from TNT in the washing process that generates the

"red water." 4-Am-2-NT, a product of plant mediated biotransformation of 2,4-DNT

was present at a concentration of 66 jig/L . The other three nitroaromatics in the

sample, 2,4,6-TNT, 2,6-DNT, and 3,4-DNT, were each present at concentrations of

30 jig/L or less .

Significant levels of nitroaromatics were also detected in well DM-MW8, which was

installed in soil boring PR-S14 . The purge water that was removed from well DM-

MW8 during sampling was red . The highest levels of explosives residues detected in

the soils at the Pentolite Road Red Water Ponds were present in the samples from this

boring, including high levels of 2,4,6-TNT . As with well DM-MW7, the nitroaromatics

reported at the highest levels were 1,3,5-TNB, 1,3-DNB, and 2,4-DNT . The

G .'IWPIC\COE\PLUM-BRO .OKNREDWATERkSECO .RWP 6-20



TABLE 6-4

EXPLOSIVES RESIDUES CONCENTRATIONS
GROUNDWATER MONITORING WELLS

.. . .... . .. . .. . . . . . . . ',X . . . . .. . . . . ..
r.

. .... ...... .

West Area Red DM-MW2 34 550 320 12 76 5 .7 470

Water Ponds
Overburden IT-MW2 390 340 24 14 5 .1 340

Wells
MK-MW1 I

WA-Sl6-P 20,000 9,200 850 190 1,500 370 1 63 1 110 22 7,200

Pentolite Road DM-MW7 30 5,700 980 17 66 11 3,000

Red Water
Ponds DM-MW8 64 1,300 440 33 37 41 10 11 790

OverburdenWells
-MW9DM 9 .5 49

IT-MW5

Bedrock Wells BED-MW14 11

BED-MW15

BED-MW19 8 .1

BED-MW20 63

Reactor Well 2 -T-1 13 23

OC Samples DM-MW22 26 570 250 10 5 .2 400

Drill Water 13

Concentrations are listed in jig/L or ppb .

The sample IDs used in this table are abbreviated. For overburden wells, the ID is composed of two parts: the investigation for which the well was installed (e .g .,
DIM = Dames & Moore, MK = MK Ferguson, IT = IT Corporation) ; and the well number (e.g . MW110). Bedrock wells are designated by "BED" and the well
number.

All samples listed in the Sample ID column (column 2) were analyzed for all 14 nitroaromatic, compounds listed across the top row of the table . Only
concentrations above the Practical Quantitation Limit (PQL) are listed on the table. Concentrations corresponding to the blank boxes were either below the
laboratory detection limirt (BDL) or above BDL but less than the PGL.

QC sample DM-MW22 is a duplicate of sample DM-MW2-

G :kWP\MCOE\PLU?A-BRO.OKXREEYWATER~TA06-4 .WPD Sample WA-S I 6-P was collected from a test pit excavated on the north bank of the west pond .
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concentrations were 1,300,pg/L, 790 .ug/L, and 440 pg/L, respectively . 2,4,6-TNT,

which was detected at very high levels in the soil samples collected from 3 to 10 feet

in the boring for this well, was detected in the groundwater sample at a concentration

of 64,pg/L. Two other likely components of red water from the TNT washing process,

2,6-DNT and 3,4-DNT, were detected at concentrations of 33 /Jg/L and 41 Jig/L,

respectively . Also, three biotransformation products were detected . 4-Am-2-NT was

detected at a concentration of 37 /ig/L. 4-Am-DNT and 2-Am-DNT, microbially

mediated biotransformation products of TNT, were also detected.

Only two nitroaromatics were detected in the sample collected from well DM-MW9 .

1,3-DNB and 2,4-DNT were detected at concentrations of 49 /Jg/L and 9.5 jig/L,

respectively . This well is located on the eastern boundary of the Pentolite Road Red

Water Ponds and, based on a 1956 aerial photograph, is just outside the pond

perimeter. However, as stated in Section 5, it is possible that the pond configuration

was larger during plant operation and that this location was at one time within the

pond area.

No explosives residues were detected in the sample collected from well IT-MW5 .

Similarly, no explosives residues were detected in the sample collected from bedrock

well BED-MW1 5 which is located downgradient of the former pond area. However,

low levels of two nitroaromatics were detected in Reactor Well 2 which is also located

on the north, or downgradient, side of the former pond area . 3-NT and 3,4-DNT were

detected at concentrations of 23 lig/L and 13 jig/L, respectively .

6.2.1 .2 Nitrates

Significant levels of nitrates were present in each of the three overburden wells in

which explosives residues were detected . The nitrate concentrations are listed on

Table 6-5. In wells DM-MW7, DM-MW8, and DM-MW9, the nitrate concentrations

were 80 milligrams per liter (mg/L), 650 mg/L, and 50 mg/L, respectively . All of these

concentrations are significantly above the EPA established Maximum Contaminant

Level (MCL) of 10 mg/L for nitrates .
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TABLE 6-5

NITRATE CONCENTRATIONS
IN GROUNDWATER

. . . . .

. . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . .
1AS.: . . . . . . . . . . . . .

IUM . . . . . ...
. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . .

West Area Red DM-MW2 15
Water Ponds

IT-MW2 12

MK-MW1 1 0 .2

Pentolite Road Red DM-MW7 80
Water Ponds

DM-MW8 650

DM-MW9 50

IT-MW5 0.1

Bedrock Wells BED-MW14 3.3

BED-MW1 5 0.5

BED-MW19 0.2

BED-MW20 0.2

Reactor Well 2 0.2

QC Samples DM-MW22 16

Drill Water 0.3

mg/L = milligrams per liter or ppm. QC sample DM-MW22 is a duplicate of sample DM-MW2 .

The sample IN used in this table are abbreviated . For overburden wells, the ID is composed of two parts: the investigation
for which the well was installed (e .g ., DIVI = Dames & Moore, MK = MK Ferguson, IT = IT Corporation) ; and the well number
(e .g . MW10). Bedrock wells are designated by "BED" and the well number .
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In the fourth overburden well at the Pentolite Road Red Water Ponds, well IT-MW5,

the nitrate concentration was only 0.1 mg/L, well below the MCL. As stated

previously, no explosives residues were detected in the sample from this well . This

nitrate concentration was comparable to concentrations in the wells in other areas of

the site sampled for the TNT Areas Site Investigation and concentrations in all of the

bedrock wells .

Nitrate concentrations in both bedrock wells, 0.5 mg/L and 0.2 mg/L, respectively, in

well BED-MW1 5 and Reactor Well 2, were also well below the MCL.

6.2 .1 .3 VOCs and SVOCs

VOCs and SVOCs were analyzed only for the samples collected from the two bedrock

wells . Table 6-6 lists the concentrations detected in each well at the two red water

ponds areas. The concentrations are illustrated on Figure 6-14.

Six VOCs, acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylenes,

were detected in the Pentolite Road Red Water Ponds area bedrock wells. Three of the

four hydrocarbon compounds, benzene, ethylbenzene, and xylenes, normally

associated with fuels (benzene, toluene, ethylbenzene, xylenes [BTEXI) were detected

in both wells. Toluene was detected only in well BED-MW1 5 which is located north

of Pentolite Road . BTEX concentrations were significantly higher in well BED-MW1 5

than in Reactor Well 2 . Generally, the concentrations in BED-MW1 5 were two orders

of magnitude greater than in Reactor Well 2. Releases of hydrocarbon fuels have been

investigated by NASA in the past.

Acetone was detected in Well BED-MW1 5 at a concentration of 660 /jg/L . Acetone

is a common solvent with a wide variety of common industrial uses . Acetone is also

used in the manufacture of pentolite, one of the products of the PBOW. However,

acetone is very volatile and it is unlikely that acetone released to the environment

during the operation of the PBOW would persist for over 40 years .
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TABLE 6-6

VOC AND SVOC CONCENTRATIONS IN BEDROCK WELLS

SVOCS

arnpla ID cetone : onzahe .2~1113utainone
Carbo.09 : :

Disulfide
Ethyllw

::benzefis oluens :~ ylenes
114~11)11matlhyll

Phenol :
h27Met ylw

mphthalena aphthalene

Bedrock Wells BED-MW14 1 .6 3 14

BED-MW11 5 660 830 1,500 180 640 1,300 70 60

BED-MW19 59 5 26 3 5 26

BED-MW20 8 4

rReactor Well 2 1 .8 1 .2

QC Sample I Drill Water I I I

VOCs = Volatile organic compounds
SVOCs = semivolatile organic compounds

Concentrations are listed in jug/L or ppb.

All samples listed in the Sample ID column (column 2) were analyzed for all analytes on the VOC
and SVOC method analysis lists . Only concentrations above the detection limit are listed on the
table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IN used in this table are abbreviated . "BED" indicates a well completed in the bedrock.
The well number is designated by MW (e .g ., MW13).
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Carbon disulfide was also detected in Well BED-MW1 5 at a concentration of

1,500 jig/L. Carbon disulfide is often found in association with hydrocarbons and

associated compounds . Among its many used include the manufacture of dyes,

explosives, and rocket fuels.

Two SVOCs were detected in bedrock well BED-MW1 5 . 2-methyinaphthalene and

naphthalene were reported at concentrations of 70 jig/L and 60 /jg/L, respectively . No

SVOCs were detected in Reactor Well 2. Also, no SVOCs were present in the

background well sample .

6.2 .1 .4 Metals

At the Pentolite Road Red Water Ponds, eight metals (antimony, chromium, copper,

lead, manganese, nickel, thallium, and zinc) were detected in the groundwater

samples. The metals concentrations in both the filtered and unfiltered samples are

listed on Table 6-7 and illustrated on Figure 6-15 .

Antimony

Antimony was detected in only one well and only in the filtered sample. The

concentration in bedrock well BED-MW1 5 was 18 jjg/L which exceeds the IVICL of

6 jig/L. As was noted in Section 4, antimony concentrations in filtered groundwater

samples are probably related to the sample collection process.

Chromium

Chromium was detected in two overburden wells, DM-MW7 and DM-MW8, at the

Pentolite Road Red Water Ponds . Chromium was present in both the unfiltered and the

filtered samples in both wells . In both cases, the concentration in the unfiltered

sample was about 50 percent higher . Therefore, it is likely that some of the chromium

in the unfiltered samples is related to particulate matter, but chromium does appear to
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TABLE 6-7

METALS CONCENTRATIONS
GROUNDWATER MONITORING WELLS Page 1 of 2

p "Owl .,Wftv . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .
.. . . .. .. . . . . . . . . . . . . . . . .. .. . . . .

West Area Red DM-MW2-U 14 38 10 1,600 63 88
Water Ponds
Overburden DM-MW2-F 20 1,000 60

Wells
IT-MW2-U 140 2,300 120 34

IT-MW2-F 130 2,500 130

MK-MW11-U 160 30

MK-MW11-F 180

Pentolite Road DM-MW7-U 36 1,400 12,000 2,000 0.9 94
Red Water
Ponds DM-MW7-F 21 1,100 10,000 1,800 0.7 44

Overburden
Wells

DM-MW8-U 52 1,600 8,000 2,500 52

DM-MW8-F 38 1,400 7,000 2,100 50

DM-MW9-U 770 1,800 1,500 60

DM-MW9-F 760 1,800 1,600 70

IT-MW5-U 100 27

IT-MW5-F 100 ::1

Concentrations are listed in ug/L or ppb

All Samples listed in the Sample ID Column (column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit am listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IDs used in this table are abbreviated . For overburden wells, the ID is composed oftwoparts: theinvestigation for which the well was installed (e .g .,
DIA = Dames & Moore, IVIK = MK Ferguson, IT = IT Corporation) ; and the well number (e .g. MW10). Bedrock wells are designated by "BED" and the well
number. Sample DM-MW2 is a duplicate of QC sample DIVI-MW22.
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TABLE 6-7
(Continued) Page 2 of 2

.. . . ... .. . .. ...
.. .. . . . . . . . .. . .~A .. . . .. . . . . .

. . . . .
..... ..

. . .. . . .
C

. . . . . . . . . . . . . .. .. .. ... . ... .. . . . . . . . . . . . .. . . . now

Bedrock Wells BED-MW14-U 0.5 28

BED-MW14-F

BED-MW15-U 40 0.6 22

BED-MW15-F 18 1 1

BED-MW19-U 22 0 .6 24

BED-MW1 9-F 8

BED-MW20-U 54 140 24

BED-MW20-F 140

Reactor Well 2-1.1 20 9 .6 470 70 90

Reactor Well 2-F 20 120

QC Samples DM-MW22-U 32 4 1,800 47 0.5 63

DM-MW22-F L 20 970 so

Drill Water-U 20 3 .1 1110

Drill Water-F 10 L 240

Concentrations are listed in jig/L or ppb

All Samples listed in the Sample ID Column (column 2) were analyzed for all 14 metals listed across the top row of the table . Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IDs used in this table are abbreviated. Foroverburden wells, the ID is composed of two parts : the investigation for which thewell was installed (e .g .,
DM = Dames & Moore, MK = MK Ferguson, IT = IT Corporation) ; and the well number (e .g . MW1 0) . Bedrock wells are designated by "BED" and the well
number. QC sample DM-MW22 is a duplicate of sample DM-MW2 .
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be present in the dissolved phase in the groundwater in these two areas . All chromium

concentrations detected are below the MCL of 100 /jg/L.

Copper

Copper was detected in three of the four overburden wells, DM-MW7, DM-MW8, and

DM-MW9, and both of the bedrock wells, BED-MW1 5 and Reactor Well 2. The

concentrations in the unfiltered samples were consistently equal to (Reactor Well 2

only) or higher than in the filtered samples . The highest concentrations, 1,400 /jg/L

and 1,600 /.jg/L, were detected in wells DM-MW7 and DM-MW8, respectively . As

noted above for chromium, these are the two wells in which red water has been

observed . Much lower levels of explosives residues from red water were detected in

well DM-MW9. The copper levels in the sample from this well, 770 jjg/L in the

unfiltered sample and 760/jg/L in the filtered sample, were half the levels detected in

wells DM-MW7 and DM-MW8. Copper was not detected in overburden well IT-MW5 .

Significantly lower levels of copper were detected in the two bedrock wells . In well

BED-MW1 5, copper was detected in the unfiltered sample at a concentration of

40 jig/L . It was not detected in the filtered sample . Copper was detected in both the

filtered and unfiltered samples from Reactor Well 2 at concentrations of 20 jig/L .

The concentrations in all samples from overburden wells DM-MW7 and DM-MW8 were

above the MCL of 1,300 yg/L. Concentrations in overburden well DM-MW9 and the

two bedrock wells were below the MCL and the Secondary Maximum Contaminant

Level (SMCL) of 1,000 jig/L.

Lead

Lead was detected in only one groundwater sample from the Pentolite Road Red Water

Ponds . The concentration in the unfiltered sample collected from Reactor Well 2 was

9.6 /jg/L. No lead was present in the corresponding filtered samples indicating the lead
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may be related to particulate matter in the sample. The reported concentration in the

unfiltered sample is below the lead Action Level (AL) of 15 jig/L.

Manganese

Manganese was detected at relatively high concentrations in all four of the overburden

well samples . The highest concentrations, 1 2,000 /jg/L in the unfiltered sample and

10,000 /jg/L in the filtered sample, were reported in well DM-MW7 . The manganese

levels in well DM-MW8, 8,000 /jg/L in the unfiltered sample and 7,000 /jg/L in the

filtered sample, were not substantially lower. Concentrations in well DM-MW9 were

1,800 jig/L in both the filtered and unfiltered samples . Nitroaromatics were detected

in each of these three samples . The manganese concentrations of 100 /jg/L in both

the unfiltered and filtered samples from well IT-MW5 were an order of magnitude lower

than those in well DM-MW9 and two orders of magnitude lowerthan in well DM-MW7 .

Manganese was not detected in bedrock well BED-MW1 5. It was, however, present

in Reactor Well 2 at concentrations of 470 jjg/L and 120 pg/L, respectively in the

unfiltered and filtered samples .

Manganese values in all samples in which it was detected exceeded the SMCL of

50 /jg/L .

Nickel

Nickel was detected in three of the four overburden wells and one of the bedrock

wells . Concentrations in overburden wells DM-MW7, DM-MW8, and DM-MW9 ranged

from 1,500 jjg/L to 2,500 /ig/L. All of these values exceed the MCL of 100 Jjg/L by

an order of magnitude. Concentrations in the unfiltered samples from wells DM-MW7

and DM-MW8 slightly exceeded the concentrations in the filtered samples . However,

in well DM-MW9, the concentration of 1,600 jig/L in the filtered sample slightly

exceeded the concentration of 1,500 jjg/L in the unfiltered sample.
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Nickel was detected in the unfiltered sample from Reactor Well 2 at a concentration

of 70 /jg/L . It was not reported in the corresponding filtered sample . The

concentration in this bedrock well is below the MCL of 100 jig/L.

Thallium

Thallium was detected at low levels in two wells at the Pentolite Road Red Water

Ponds. Concentrations of 0.9 /jg/L and 0.7 jjg/L were reported in the unfiltered and

filtered samples, respectively, from well DM-MW7 . Thallium was also reported in well

BED-MW1 5 at a concentration of 0.6 jjg/L in the unfiltered sample. No thallium was

reported in the filtered sample .

All three thallium concentrations are below the MCL of 2 /jg/L .

Zinc

Zinc was detected in all six groundwater samples collected in this area. In each case,

zinc was detected in the unfiltered samples . Concentrations in the overburden wells

ranged from 27 /jg/L to 94jig/L in the unfiltered samples and from below the detection

limit to 70 /jg/L in the filtered samples. In one of the overburden wells, DM-MW9, the

concentration in the filtered sample (70 /jg/L) was slightly higher than in the unfiltered

sample (60 pg/L).

In the two bedrock wells, zinc was detected only in the unfiltered samples . The

concentrations were 22 jjg/L in well BED-MW1 5 and 90 jjg/L in Reactor Well 2. The

fact that zinc was only detected in the unfiltered samples from the bedrock wells

appears to indicate that it is related to the presence of particulate matter in these

samples. However, zinc does appear to be present in the dissolved phase in the

overburden groundwater in this area.

Zinc values were all well below the SIVICL of 5,000 /jg/L.
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6.2.2 West Area Red Water Ponds

Three overburden wells and two bedrock wells were sampled at the West Area Red

Water Ponds . As stated previously, well DM-MW1, MK-MW9, and MK-MW10 did not

contain enough water to obtain samples.

6.2.2.1 Explosives Residues

Explosives residues were detected at concentrations above the POL in two of the three

overburden wells and both of the bedrock wells in the area of the former West Area

Red Water Ponds. Concentrations above the PQL are listed in Table 6-4 and are

illustrated on Figure 6-16 . Nitroaromatics were also detected in a groundwater sample

collected from a test pit excavated on the north side of the western pond .

The nitroaromatics concentrations detected in the groundwater in the overburden at

the West Area Red Water Ponds were significantly lower than those detected in the

samples from wells DM-MW7 and DM-MW8 at the Pentolite Road Red Water Ponds.

However, in both areas the highest concentrations were detected for 1,3,5-TNB, 1,3-

DNB, and 2,4-DNT. 1,3,5-TNB was detected in wells DM-MW2 and IT-MW2, at

concentrations of 560 jig/L (average of two duplicate samples) and 390 jig/L,

respectively . 1,3-DNB and 2,4-DNT were detected at slightly lower levels in each well .

2,4,6-TNT was detected only in the sample collected from well DM-MW2 at a

concentration of 30 jig/L (average of two duplicate samples) . Biotransformation

products were present in both wells .

No explosives residues were detected in the sample collected from the third

overburden well MK-MW1 1 .

It is noteworthy that the highest concentrations of explosives residues in a

groundwater sample from the West Area Red Water Ponds were reported in a sample

of water retrieved from the bottom of a test pit excavated on the north side of the

west pond . NASA excavated a pit where soil boring WA-S16 had been installed

approximately 5 feet from the north bank of the west pond . Total depth of the pit was
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estimated as approximately 10 feet . Red water collected in the bottom of the pit

immediately following excavation. A sample of the water wascollected for laboratory

analysis . Nine of the 14 explosives residues analytes were detected in this sample,

some at significant concentrations noted on Table 6-4. 1,3,5-TNB was present at a

concentration of 20,000 /jg/L and 1,3-DNB was present at a concentration of

7,200,pg/L . Other components of red water that were also present in this sample

were: 2,4-DNT at a concentration of 9,200 /jg/L; 2,6-DNT at a concentration of

850 /jg/L; 3,4-DNT at a concentration of 1,500,pg/L; and 4-NT at a concentration of

110 jig/L . Four biotransformation products were also present in this sample : 4-Am-2-

NT at a concentration of 190 jig/L; 2-Am-4-NT at a concentration of 22 /jg/L; 4-Am-

DNT at a concentration of 370 jig/L; and 2-Am-DNT at a concentration of 63 /jg/L-

These nitroaromatics concentrations are significantly higher than the concentration

detected in the groundwater monitoring wells at the West Area Red Water Ponds and

indicate that nitroaromatics are present in the immediate vicinity of the west pond at

concentration comparable to those observed at the Pentolite Road Red Water Ponds.

QC sample DM-MW22 was a duplicate of sample DM-MW2 . Six nitroaromatics were

detected in each of the duplicate samples at comparable concentrations . 3,4-DNT was

detected at a concentration of 75 /jg/L in one sample, but was not detected in the

other sample.

Low levels of nitroaromatics were detected in each of the bedrock wells at the West

Area Red Water Ponds. Only one compound was detected per well . 2-Am-4-NT, a

biotransformation product of DNT was detected at a concentration of 11 jug/L in well

BED-MW1 4 which was installed near overburden well IT-MW2. 3-NT was reported at

a concentration of 8 .1 jig/L in well BED-MW1 9 which is located along the northern

property boundary .

6.2.2.2 Nitrates

Nitrates were present at levels above the MCL in two of the three overburden wells at

the West Area Red Water Ponds. The nitrate concentrations are listed on Table 6-5 .

Concentrations in wells DM-MW2 and IT-MW2 were 15 mg/L and 12 mg/L,
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respectively . Elevated levels of nitroaromatics were present in both of these wells.

The nitrate concentration in well MK-MW1 1 was 0.2 mg/L, well below the MCL.

Nitrate levels in the two bedrock wells were also well below the MCL. The

concentrations in wells BED-MW14 and BED-MW19 were 3.3 mg/L and 0.2 mg/L,

respectively.

6.2.2 .3 VOCs and SVOCs

As stated above, VOC and SVOC concentrations for the bedrock wells at the red water

ponds areas are provided in Table 6-6 and illustrated on Figure 6-14 .

The six VOCs detected at the Pentolite Road Red Water Ponds, acetone, benzene,

carbon disulfide, ethylbenzene, toluene, and xylenes, were also detected at the West

Area Red Water Ponds . As with the explosives residues, concentrations were

significantly lower in the two West Area Red Water Ponds bedrock wells than in

bedrock well BED-MW 1 4 at the Pentolite Road Red Water Ponds area . Three of the

four BTEX compounds (ethylbenzene, toluene, and xylenes) were detected in both

wells. Benzene was detected only in well BED-MW1 9 which is located along Patrol

Road . Overall BTEX concentrations were relatively consistent between the two wells.

Releases of hydrocarbon fuels at the site have been investigated by NASA in the past.

Acetone was detected in well BED-MW 19 at a concentration of 59 jig/L. Acetone is

a common solvent with a wide variety of common industrial uses. Acetone is also

used in the manufacture of pentolite, one of the products of the PBOW. However,

acetone is very volatile and it is unlikely that acetone released to the environment

during the operation of the PBOW would persist for over 40 years .

Carbon disulfide was also detected in Well BED-MW1 9 at a concentration of 5 jig/L .

As stated previously, carbon disulfide is often found in association with petroleum

hydrocarbons .

No SVOCs were detected in the bedrock wells at the West Area Red Water Ponds .
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6.2.2.4 Metals

At the West Area Red Water Ponds, eight metals (antimony, chromium, copper, lead,

manganese, nickel, thallium, and zinc) were detected in the groundwater samples .

Metals concentrations are listed on Table 6-7 and are illustrated on Figure 6-17 .

Antimony

Antimony was detected in only one well and only in the filtered sample . The

concentration in bedrock well BED-MW19 was 8 jjg/L which exceeds the MCL of

6 /jg/L. As was noted in Section 4, antimony concentrations in filtered groundwater

samples are probably related to the sample collection process.

Chromium

Chromium was detected in only one overburden well at the West Area Red Water

Ponds. A concentration of 14 /jg/L was reported in the unfiltered sampled from one

of two duplicate samples collected from well DM-MW2. Chromium was not reported

in the other duplicate sample. As chromium was reported only in one unfiltered

sampled from well DM-MW2, it is likely that it is related to particulate matter

suspended in the sample . As no chromium was reported in either of the filtered

duplicate samples, it is probably not present in the dissolved phase in the groundwater

in this area. In any event, the reported concentration is below the MCL of 100 jig/L .

Copper

Copper was detected in two overburden wells, DM-MW2 and IT-MW2. The

concentrations in well IT-MW2 were an order of magnitude higher than in well DM-

MW2. In both wells, copper was detected in both the filtered and unfiltered samples .

The concentrations in the unfiltered samples were both only slightly higher than in the
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filtered samples indicating copper is probably present in both areas in the dissolved

phase . The concentrations in all samples from the two overburden wells were well

below the MCL of 1,300 jig/L and the SMCL of 1,000 /ig/L.

Copper was also detected in bedrock well BED-MW1 9, the well located along Patrol

Road . It was present only in the unfiltered sample at a concentration of 22 jig/L. As

copper was not also detected in the corresponding filtered sample, its presence in the

unfiltered sample may be related to particulate matter in the sample.

Lead

Lead was detected in only one groundwater sample from the West Area Red Water

Ponds . The concentration in the unfiltered sample collected from well DM-MW2 was

7 /.jg/L (average of two duplicate samples) No lead was present in either of the

corresponding duplicate filtered samples indicating the lead may be related to

particulate matter in the sample . The reported concentration in the unfiltered sample

is below the lead AL of 15 /jg/L.

Manganese

Manganese was detected at relatively high concentrations in all three of the

overburden well samples, but was not reported in either of the two bedrock well

samples. In two of the overburden wells, IT-MW2 and MK-MW1 1, the manganese

concentration in the filtered sample was slightly higher than in the unfiltered sample .

Manganese levels were an order of magnitude lower in well MK-MW1 1, the well

located north of the West Area Red Water Ponds along patrol Road . In the two wells

in or immediately adjacent to the ponds area, wells DM-MW2 and IT-MW2, the

manganese concentrations were all 1,000 jig/L or more . Manganese values in all

samples in which it was detected exceeded the SMCL of 50 yg/L.
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Nickel

Nickel was detected only in the two overburden wells installed immediately adjacent

to the ponds area, wells IT-MW2 and DM-MW2. Concentrations in well IT-MW2

0 20,pg/L for the unfiltered sample and 130 /ig/L for the filtered sample) were about

double concentrations in well DM-MW2 (55 jig/L (average of two duplicate samples)

for the unfiltered sample and 60 /jg/L for the filtered sample) . In both wells, the

concentration in the filtered samples was slightly higher than in the unfiltered sample.

Therefore, it appears that nickel is present in the groundwater in the overburden in the

dissolved phase . The nickel concentrations in well IT-MW2 were above the MCL of

100 /ig/L.

Thalliurn

Thallium was detected at low levels in three wells at the West Area Red Water Ponds .

A concentration of 0.5 /ig/L was reported in one of two duplicate unfiltered samples

collected from well DM-MW2 . Thallium was not detected in the other duplicate

unfiltered sample, in either of the duplicate filtered samples, or in any of the samples

from either of the other overburden wells. However, thallium was detected in the

unfiltered samples from both bedrock wells . The concentrations in wells BED-MW14

and BED-MW1 9 were 0.5 /jg/L and 0.6 #g/L, respectively .

As thallium was only detected in unfiltered samples, it is likely that its presence is

related to particulate matter in the groundwater samples . Thallium was not reported

in any of the soil samples collected in this area ; however, the detection limit for

thallium in soils was three orders of magnitude higher than the detection limit for

groundwater samples. Thallium was detected in soil samples in TNT Area B which

was investigated as part of the TNT Areas Site Investigation.

All three thallium concentrations are below the MCL of 2 /ig/L .
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Zinc

Zinc was detected in all five groundwater samples collected in this area . In each case,

zinc was detected only in the unfiltered samples. Concentrations ranged from 30pg/L

to 88 /ig/L in the overburden wells and from 24 jig/L to 28 jjg/L in the bedrock wells .

The fact that zinc was only detected in the unfiltered samples appears to indicate that

it is related to the presence of particulate matter in the samples. Zinc values were all

well below the SMCL of 5,000 jig/L.

6.2.3 pH and Specific Conductance

pH, specific conductance, and temperature measurements made during the sample

collection in December 1994 are listed on Table 6-8 .

The normal range of pH in groundwater is 6 .0 to 8 .5 . All of the pH values for the

samples collected in the red water ponds areas were within this range . pH values in

the overburden wells ranged from 6.0 to 6.82. pH values in the bedrock wells ranged

from 6.0 to 7.5 .

Specific conductance is a measure of the ability of a fluid like water to conduct an

electric current . Values above 1,000 microhoms per centimeter (umhos/cm) are

considered elevated . Specific conductance in all of the red water ponds wells except

wells IT-MW5 and Reactor Well 2 were elevated . The specific conductance in

overburden well IT-MW5 at the Pentolite Road Red Water Ponds was 931 umhos/cm .

The specific conductance in bedrock well Reactor Well 2 was 700 umhos/cm . The

highest specific conductance values measured at the site were in the three overburden

wells completed within the boundaries of the former Pentolite Road Red Water Ponds.

Specific conductance values of 18,060 umhos/cm, 26,400 umhos/cm, and 11,520

umhos/cm, respectively, were measured in wells DM-MW7, DM-MW8, and DM-MW9.

These are the three wells in which the highest levels of explosives residues and metals

were detected.
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TABLE 6-8

GROUNDWATER SAMPLING FIELD MEASUREMENTS

. . . . . . . . . . . .. . . . . . . 77777.7777:. . . . . . . .. . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .qq ; q q - :~X ;% ::XX . . . . . .... . . . . . .. . . . . . . . . . . .. . . ........ . . .

West Area DM-MW2 Overburden 6 .5 48 >1990
Red Water

-

Ponds IT-MW2 Overburden 6 .0 51 >1990

MK-MW1 1 Overburden 6 .7 54 1080

BED-MW14 Bedrock 6.0 47 1580

BED-MW19 Bedrock 7.0 50 >1990

Pentolite DM-MW7 Overburden 6.75 52 18,060
Road Red
Water Ponds DM-MW8 Overburden 6.82 53 26,400 Water is red

DM-MW9 Overburden 6.82 53 11,520

IT-MW5 Overburden 6.61 52 931

BED-15 Bedrock 7.5 50 >1990

Reactor Well 2 Bedrock 6.5 52 700

Background BED-MW20 Bedrock 6.0 51 >1990

pmhos/cm - microhoms per centimeter

The sample IDs used in this table are abbreviated. For overburden wells, the ID is composed of two parts : the investigation for
which the well was installed (e.g ., DM = Dames & Moore, MIK = MK Ferguson, IT = IT Corporation) ; and the well number (e.g .
MW10) . Bedrock wells are designated by "BED" and the well number.
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6.2.4 Summary of Groundwater Chemistry

The results of the groundwater quality investigation indicate that significant levels of

explosives residues are present in the groundwater in the overburden aquifer in

immediate vicinity of both former red water ponds areas . With increasing distance

from the ponds, even in the downgradient direction of horizontal flow, levels of

explosives residues decrease dramatically in & overburden aquifer.

6.2.4.1 Pentolite Road Red Water Ponds

Explosives residues were detected at concentrations above the PQL in three of the four

overburden wells at the Pentolite Road Red Water Ponds, wells DM-MW7, DM-MW8,

and DM-MW9 . Each of these wells is located within or immediately adjacent to the

boundary of (well DM-MW) the former ponds . Nine of the 14 nitroaromatics analytes

were detected in these three wells. The highest concentrations were present in well

DM-MW7 and DM-MW8 which are definitely located within the perimeter of the former

ponds. The most elevated concentrations (in excess of 500 /ig/L) were detected for

1,3,5-TNB, 1,3-DNB, and 2,4-DNT.

Explosives residues were not detected in well IT-MW5 which is located a short

distance downgradient of the ponds . Thus, the chemical data for this investigation

supports the conclusion of the groundwater flow investigation with regard to the

predominance of vertical flow in the overburden hydrostratigraphic unit . Even after 50

years, nitroaromatics have not migrated horizontally the short distance to well IT-

MW5.

Low levels of explosives residues were detected in one of the two bedrock wells

installed downgradient from the Pentolite Road Red Water Ponds . 3,NT and 3,4-DNT

were detected at concentrations of 23 /jg/L and 13 jig/L, respectively, in Reactor

Well 2.
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In the three wells in which the high levels of explosives residues were detected, wells

DM-MW7, DM-MW8, and DM-MW9, nitrate levels were also elevated . In each well,

the nitrate concentration exceeded the MCL of 10 mg/L.

Several VOCs and SVOCs were detected in the two bedrock wells, generally

hydrocarbons and associated compounds . Their presence is not apparently related to

the former PBOW operations . It is noted that the benzene concentration in bedrock

well BED-MW1 5 was two orders of magnitude above the MCL .

Eight metals (antimony, chromium, copper, lead, manganese, nickel, thallium, and zinc)

were detected in the groundwater samples collected at the Pentolite Road Red Water

Ponds.

Very elevated levels of copper, manganese, and nickel were detected in each of the

three wells in which high explosives residues were detected, wells DM-MW7, IDM-

MW8, and DM-MW9 . One possible explanation for the very elevated metals

concentrations may be related to changes in the pH and oxidation/reduction conditions

of the water through time. For example, red water is acidic in nature . Many metals,

including copper, manganese, and nickel become increasingly soluble as pH is lowered.

(This phenomenon is noted, for example, in acid mine drainage which has high

dissolved metals concentrations .) When acidic red water was first introduced into the

ponds some 50 years ago, the pH may have been low enough that metals in the soil

dissolved into the groundwater. Once dissolved, the metals would not be expected

to precipitate again unless the pH rose to approximately 8 .5 to 9 (depending on the

metal) . For example, manganese does not precipitate below approximately pH 9 . The

pH measurements of the overburden groundwater in the Pentolite Road Red Water

Ponds overburden wells are well below the 8 .5 to 9 range .

Chromium and zinc were also detected in the overburden wells, but at concentrations

consistent with those detected in other site wells. Thallium was detected only in well

DM-MW7, coincidentally the well with the highest explosives residues concentrations .

The antimony concentration in the filtered sample from bedrock well BED-MW1 5 is

suspect and was the only antimony concentration detected at the Pentolite Road Red
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Water Ponds. Lead was detected in the Reactor Well 2 sample at a concentration

below the AL. Copper, manganese, nickel, thallium, and zinc were also detected in the

bedrock aquifer in this area .

Copper concentrations were above the MCL in two of the three overburden wells, and

above the SMCL in all three of the overburden wells in which it was detected.

Manganese concentrations were above the SMCL, sometimes by several order of

magnitude, in all of the wells in which it was detected . Nickel values exceeded the

MCL in all three overburden wells in which it was detected.

6.2 .4.2 West Area Red Water Ponds

Explosives residues were also detected in two of the overburden wells at the West

Area Red Water Ponds . The explosives residues concentrations in the two overburden

wells at the West Area Red Water Ponds were considerably lower than the

concentrations detected in the overburden wells installed within the pond perimeter at

the Pentolite Road Red Water Ponds. However, the concentrations of explosives

residues detected in the sample of reddish-tinted groundwater from the pit excavated

on the north bank of the west pond were significantly higher than any concentrations

detected at the Pentolite Road Red Water Ponds. Again, the presence of red water

and high explosives residues concentrations near the current pond boundary and

probably within the boundary of the pond during operation of the PBOW, supports the

conclusion of the groundwater flow assessment that the dominant direction of

groundwater flow in the overburden is apparently vertically downward, not horizontal .

Low levels of nitroaromatics were also detected in both of the bedrock wells at the

West Area Red Water Ponds .

Nitrates were detected at concentrations above the MCL in both of the overburden

wells in which explosives residues were also detected . However, concentrations were

not as elevated as those at the Pentolite Road Red Water Ponds.
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VOCs and SVOCs were detected in both bedrock wells at the West Area Red Water

Ponds . The compounds detected, generally hydrocarbons and associated compounds,

are not thought to be related to the former PBOW operations . The benzene

concentration in well BED-MW 19 was 5 jig/L, equal to the MCL.

Eight metals (antimony, chromium, copper, lead, manganese, nickel, thallium, and zinc)

were detected in the groundwater samples collected from the West Area Red Water

Ponds .

Copper, manganese, and nickel were detected at relatively high concentrations in the

two wells in which explosives residues were also detected. Again, the concentrations

were significantly lower than those detected in the Pentolite Road Red Water Ponds

samples, but higher than metals concentrations detected in other site wells . The high

concentrations may be related to the acidic nature of the red water placed in the ponds

during operation of the PBOW, as discussed above.

Chromium, lead, and zinc were also detected in unfiltered samples collected from the

West Area Red Water Ponds overburden wells. Low levels of thallium and zinc were

detected in the unfiltered sample from bedrock well BED-MW14 and low levels of

copper, thallium, and zinc were detected in bedrock well BED-MW1 9, also only in the

unfiltered sample.

The antimony concentration in the filtered sample from bedrock well BED-MW19 is

suspect and was the only antimony concentration detected in the West Area Red

Water Ponds.

Nickel concentrations in overburden well IT-MW2 exceeded the MCL . Manganese

concentrations in all samples in which it was detected exceeded the SMCL.
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7 .0 WEST AREA RED WATER PONDS SURFACE WATER AND
SEDIMENT INVESTIGATION

The surface water and sediment investigation at the West Area Red Water Ponds

included measurement of water depths, the performance of penetrometer testing,

collection of sediment and natural soil cores, and collection of water and sediment

samples for laboratory testing .

An approximately 50 foot by 50 foot grid was established over the pond. The grid

included 1 2 control points (A through Q spaced 50 feet apart (center to center) in an

approximately east-westtrending direction along the northern shore of the pond. Eight

control points (0 through 7) spaced 50 feet apart (center to center) were also

established in a generally north-south trending direction along the eastern shore of the

pond . The grid system and sampling locations are illustrated on Figure 7-1 .

7.1 WATER DEPTH AND SEDIMENT THICKNESS MEASUREMENTS

The results of the water depth and sediment thickness measurements at the time of

this investigation are presented in Table 7-1 . Based on the results of the water depth

measurements and penetrometer testing, contour maps illustrating the sediment

thickness and height of the water column above the sediment were developed and are

presented on Figures 7-2 and 7-3, respectively .

Review of Figure 7-2 indicates that the sediment thickness is generally greater in the

eastern portions of the pond (east of Grid Line D). In this area, the greatest sediment

thickness was observed adjacent to the shore in the southeast corner (30 inches) and

adjacent to the eastern shore between grid lines 3 and 4 (18 to 19 inches). The

increased sediment thickness adjacent to the eastern shore between grid lines 3 and

4 is located in the area where water was piped into the western pond (from the

eastern pond) during PBOW operation .
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TABLE 7-1

WESTERN POND PENETROMETER TESTING
AND WATER DEPTH MEASUREMENT RESULTS

Page 1 of 2
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...

..... .. . .
. . . . . ... . . .

A-2 6 14

A-3 7 19

A-4 6 18

A-5 4 12

A-6 6 33

C-1 12 13

C-2 16 16

C-3 12 14

C-4 18 16

C-5 15 12

C-6 11 9

D-1 11 12

D-2 14 14

D-3 12 15

D-4 12 10

D-5 14 14

D-6 11 12

F-1 16 13

F-2 16 12

F-3 12 8

H-1 9 7

H-2 16 12

H-3 11 13

J-1 6 13

J-2 19 7

J-3 21 11
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Based on the results of the penetrometer testing, the quantity of sediments within the

western pond is estimated to be approximately 132,000 cubic feet . This equates to

an average sediment thickness throughout the pond of approximately 1 foot .

Review of Figure 7-3 indicates that the depth of water generally gradually increases

with increasing distance from the shore, with the average water depth being between

1 2 and 18 inches in the interior portions of the pond . In the southwestern corner of

the pond, the water depth was to approximately 29 inches .

Based on the results of the water depth measurements, the volume of water within the

pond at the time of this investigation was estimated to be approximately 1 14,000

cubic feet (850,500 gallons) . This equates to an average water depth of

approximately 0.8 foot . The water surface at the time of the investigation for at

elevation 634.90 feet above mean sea level .

The water in the pond appears to be perched and not connected directly to the

underlying groundwater. The water in the trench excavated on the north side of the

pond stabilized at elevation 631 .2 feet msI, well below the pond level.

7.2 SEDIMENT/NATURAL-SOIL CORE CHARACTERISTICS

Evaluation of the western pond sediment samples indicates that the sediments

generally consist of a dark gray to black organic silty clay with decayed organic

material (roots, leaves, etc .) and fine to medium sand . Sediments of this type are

consistent with typical pond and lake sediments . Although differentiation between old

sediments and recent sediments could not be made, visual evidence of the presence

of contamination was not observed in any of the sediment and natural-soil cores .

The consistency of the sediments ranged from very soft, slurry-like material to soft .

The transition from the ponded waterto sediments was therefore difficult to establish.

The sediment thickness varied from approximately 0.4 feet in Core #6 (Grid Location :

H, 2 + 25 feet) to 1 .5 feet in Core #1 (Grid Location : C + 25 feet, 1 + 25 feet) and

Core #2 (Grid Location : B, 6) .
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Below the sediments, the cores encountered natural-soils consisting of gray to brown

silty clays with varying amounts of fine sand and organic material . In general, the

differentiation betweenthe sediments and the underlying natural soils was made based

on the apparent color change and the presence of mottling within the natural soils.

Detailed description of the sediments and natural-soils encountered are presented on

the boring logs of the cores in Appendix 1 .

7 .3 SEDIMENT CHEMICAL ANALYSIS

Twelve sediment samples, two from each of six cores were submitted for laboratory

analysis . One sample (the top sample) was from the sediments assumed to have

accumulated in the pond during and since operation of the PBOW when the pond was

created . The second sample (the bottom sample) was from the original soil material .

The differentiation between the two was made in the field at the time of sample

collection .

7 .3.1 Explosives Residues

Five of the fourteen explosives residues analytes were detected at low concentrations

in six samples from four of the six cores collected from the western pond . Explosives

residues concentrations are listed on Table 7-2. The four cores in which nitroaromatics

were detected are located in the northern section of the pond . No explosives residues

were detected in the four samples from cores WA-SED1 and WA-SED2. These two

cores were collected from the southern leg of the pond along the berm . The pond

sediment depth is deepest in this part of the pond, achieving a maximum depth of 30

inches in the extreme southeastern corner of the pond . The sampling depths in cores

WA-SED1 and WA-SED2 were 2.5 and 2 feet, respectively, indicating the entire

sediment depth was sampled .

2,4-DNT was the most commonly detected nitroaromatic . It was present in all six

samples in which nitroaromatics were detected, WA-SED3 (both samples), WA-SED4

G:NWPNC\COE\PLUM-BRO.OKXREDWATER\SEC7.RWP 7-3



TABLE 7-2

EXPLOSIVE RESIDUES CONCENTRATIONS
WEST POND SEDIMENT SAMPLES
WEST AREA RED WATER PONDS

. . . . ... . . . . .

. . . . . . . . . . ....... . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .

Pond Sediment WA-SEDl-0.2/1 .7
West Pond

WA-SEDl-1 .7/2 .5

WA-SED2-0.2/1

WA-SED2-1/2

WA-SED3-0.2/1 .0

WA-SED3-1 .0/2 .0 0.6 0.5 0.7,

WA-SED4-0.2/0.5 0.3

WA-SED4-0.5/1 .5 0.8 0.4 0.3

WA-SED5-0.2/0.5 I

WA-SED5-0.5/1 .5 0.6 0.7 0.7

WA-SED6-0.2/1 .3 0.4 0.4

WA-SED6-1 .3/1 .7 0.7 i 0.3 1 t 0.7

QC Sample WA-SED7-0.2/1 I I I

QC sample WA-SED7-0 .2/1 is a split of sample WA-SED2-0 .2/1 .

Concentrations are listed in mg/Kg or ppm

All samples listed in the Sample ID column (column 2) were analyzed for all 14 nitroaromatic compounds listed across the top row of the table. Only

concentrations above the detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IN used in this table are composed of three parts. The investigation area, WA, for the West Area Red Water Ponds; the sediment sample number

(e.g ., SED11 - Sediment Sample 1) ; andthedepth interval over whichthesampie wascollected (e .g ., 0.2/1 .7 = sediments from 0.2 to 1.7 feet were composited).

The PB designation at the beginning of all sample IN on the laboratory reports was not used in this table.
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(top sample only), WA-SED5 (bottom sample only), and WA-SED6 (both samples) . The

concentrations were very similar in all six samples in which 2,4-DNT was detected and

ranged from 0 .3 mg/Kg in sample WA-SED4-0 .2/0.5 to 0 .7 mg/Kg in both samples

WA-SED5-0.5/1 .5 and WA-SED6-1 .3/1 .7 .

Four of the samples that contained 2,4-DNT also contained 1,3-DNB. Concentrations

ranged from 0.3 mg/Kg in sample WA-SED4-0.5/1 .5 to 0.7 in the other three samples

in which it was detected .

Three of the four samples that contained both 2,4-DNT and 1,3-DNB also contained

1,3,5-TNB . Concentrations ranged from 0.6 mg/Kg in two samples to 0.8 mg/Kg in

the third sample .

2,6-DNT was reported in only one sample . A concentration of 0.4 mg/Kg was

detected in sample WA-SED6-0.2/1 .3 . 2,4-DNT was also detected in this sample at

the same concentration .

2-Am-DNT was detected at a concentration of 0.3 mg/Kg in sample WA-SED6-1 .3/1 .7 .

Two other nitroaromatics, 2,4-DNT and 1,3-DNB were also detected in this sample,

each at concentrations of 0.7 mg/Kg-

The presence of nitroaromatics in the bottom samples from four of the cores indicates

very low levels of explosives residues are probably present in the original natural soils

underlying the west pond .

7 .3 .2 Metals

Seven of the 14 metal analytes were detected in the sediment samples. Metals

concentrations in the sediment samples are listed on Table 7-3 . Five of these,

chromium, lead, manganese, nickel, and zinc, were present in every sediment sample .

Arsenic was detected in five of the 12 sediment samples. The concentrations ranged

from 4.0 mg/Kg in sample WA-SED4-0.5/1 .5 to 11 .3 mg/Kg in sample WA-SED2-1/2.
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TABLE 7-3

METALS CONCENTRATIONS
WEST POND SEDIMENT SAMPLES
WEST AREA RED WATER PONDS

. . . . . . .. . . . . . . . .. . . . . . . . . . .-

01W VC
.... . .. ..

. . . . . . . . .

. ..
. . . . . .. . .. ..

Pond Sediment WA-SEDl-0 .2/1 .7

!

11 - 19 180 12 6
West Pond

WA-SEDl-1 .7/2 .5

7

17 15 220 23 74

WA-SED2-0 .2/1 22 17 190 19 94

WA-SED2-1/2 11 .3 17 3 .2 12 159 20 70

WA-SED3-0 .2/1 .0 16 16 180 16 57

WA-SED3-1 .0/2 .0 6 .2 22 - 12 220 23 73

WA-SED4-0 .2/0 .5 9 .9 3.9 19 149 8.8 36

WA-SED4-0.5/1 .5 4 .0 13 3.9 10 .7 262 18 50

WA-SED5-0.2/0 .5 4 .2 11 .5 21 169 10.7 44

WA-SED5-0.5/1 .5 7 .2 17
- 13 329 20 62

WA-SED6-0.2/1 .3 14 16 164 14 69

WA-SED6-1 .3/1 .7 19 13 250 21 73

QC Sample WA-SED7-0 .2/1 1 1 1 10 16 160 13

QC sample WA-SED7-0 .2/1 is a split of sample WA-SED2-0 .2/1 .

Concentrations are listed in mg/Kg or ppm.

All samples listed in the Sample ID column (column 2) were analyzed for all 14 metals listed across the top row of the table . Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IDs used in this table are composed of three parts. The investigation area, WA, for the West Area Red Water Ponds; the sediment sample number
(e .g ., SED1 = Sediment Sample 1); andthedepthinterval over whichthe sample was collected (e .g ., 0.2/1 .7 =sediments from 0.2 to 1.7 feet were composited).
The PS designation at the beginning of the sample lDs on the laboratory reports was not used in this table.
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These arsenic concentrations are consistent with the concentrations observed in the

background soils.

Chromium was detected in all 1 2 sediment samples. Concentrations ranged from

11 mg/Kg in sample WA-SED1 -0 .2/1 .7 to 22 mg/Kg in sample WA-SED3-1 .0/2.0 . The

average chromium concentration for the 1 2 sediment samples is 15 .3 mg/Kg which

is also the average chromium concentration for the soils in the three TNT areas. This

average concentration is only slightly higher than the average background soil

chromium concentration of 13 .5 mg/Kg and is consistent with the average chromium

concentration of 15 .1 mg/Kg for the soils in the red water ponds areas. Thus, the

chromium concentrations in the sediment samples in the west pond appear to be

representative of site soil conditions . Chromium concentrations were higher in the

deeper of the two samples collected per core in all six sediment cores from the west

pond . Chromium was present in every soil sample collected for the PBOW

investigations and its presence in all of the sediment samples is consistent with the

site soil conditions .

Copper was detected in three of the sediment samples at concentrations ranging from

3.2 mg/Kg in sample WA-SED2-1/2 to 3 .9 mg/Kg in both samples from core WA-

SED4 . The copper concentrations in these three samples were consistent with but

somewhat lower than the average copper concentration in the background soils of

12 .3 mg/Kg .

Lead was also detected in all 12 sediment samples. Concentrations ranged from

10 .7 mg/Kg in sample WA-SED4-0.5/1 .5 to 21 mg/Kg in sample WA-SED5-0.2/0 .5 .

The average lead concentration for the 1 2 sediment samples is 15 .3 mg/Kg which is

consistent with the average lead concentration for the background soils. Unlike

chromium, lead concentration were higher in all six cores in the more shallow of the

two samples collected from each core . As with chromium, lead was present in every

soil sample collected for the PBOW investigations . Its presence in all of the sediment

samples is consistent with the site soil conditions .

Manganese also was present in all 12 sediment samples at concentrations ranging

from 149 mg/Kg in sample WA-SED4-0.2/0 .5 to 329 mg/Kg in sample WA-SED5-
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0.5/1 .5 . The average manganese concentration in the sediment samples, 205 mg/Kg,

is consistent with the average manganese concentration in the background soil

samples of 228 mg/Kg . Similar to chromium, the manganese concentrations were

higher in the deeper of the two samples collected in five of the six sediment cores .

Only in WA-SED2 was the manganese concentration higher in the shallower sample .

As with chromium and lead, manganese was detected in every soil sample collected

for the PBOW investigation. Its presence in the 12 sediment samples is consistent

with site conditions .

All 1 2 sediment samples also contained nickel . The average nickel concentration in the

sediment samples was 16 .9 mg/Kg and compared well with the average nickel

concentration in the background soils of 19 .4 mg/Kg . Concentrations ranged from

8 .8 mg/Kg in samples WA-SED4-0 .2/0 .5 to 23 mg/Kg in samples WA-SED1-1 .7/2.5

and WA-SED3-1 .0/2 .0 . Nickel concentrations were all higher in the deeper of the two

samples collected from each core. Nickel also was detected in all of the PBOW soil

samples and its presence in the west pond sediment is consistent with site conditions .

Zinc was detected in all 1 2 sediment samples at concentration ranging from 36 mg/Kg

in sample WA-SED4-0.2/0/5 to 78 .5 mg/Kg (average of two split samples) in sample

WA-SED2-0.2/1 . The average zinc concentration for the 1 2 sediment samples is

60 .21 mg/Kg which is consistent with the average zinc concentration of 53 mg/Kg for

the background soils. In five of the six cores, the zinc concentration was higher in the

deeper of the two samples collected . Only in core WA-SED2 was the zinc

concentration higher in the shallower sample. As with chromium, lead, manganese,

and nickel, zinc was detected in all soil samples collected for the PBOW investigation .

Its presence in the west pond sediments is representative of site conditions .

7 .3 .3 Biological Activity Analysis

Two sediment samples, WA-SED5-0-2/0.5 and WA-SED5-0.5/1 .5, were submitted for

analysis of biological activity . The results of the analysis are presented in Appendix K.
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As the laboratory results indicate, TNT microbial degrader populations are virtually

nonexistent in the sediments in the west pond at the West Area Red Water Ponds.

However, nutrient conditions are generally favorable for biodegradation . Phosphate

augmentation would probably be required, but abundant nitrogen is available and soil

pH conditions are favorable .

At the time the analysis was requested, the nature of nitroaromatics present in the

soils in the Red Water Pond Areas was not known. TNT was used as the sole carbon

source for enumerating biological "degrader" populations in the analysis performed for

this investigation . The results of the Focused Remedial Investigation indicate that no

2,4,6-TNT is present in the sediments at the west pond . However, as mentioned

above, one biodegradation product, 2-Am-DNT was detected at a very low

concentration in one of the sediment samples .

7.4 SURFACE WATER CHEMICAL ANALYSIS

Five surface water samples, four from the west pond and one from an areas of ponded
water in the former east pond, were collected for laboratory analysis .

7 .4.1 Explosives Residues

Only one surface water sample contained explosives residues above the PQL- As

shown on Table 7-4, 3-NT was detected at a concentration of 54 /jg/L in sample WA-
SW5-U, the sample collected from an area of ponded water with a reddish tint in the
east pond . The western pond sample analysis indicated no elevated levels of

explosives residues.
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TABLE 7-4

EXPLOSIVES RESIDUES CONCENTRATIONS
SURFACE WATER SAMPLES

WEST AREA RED WATER PONDS

QC sample WA-SW7-U is a duplicate of sample WA-SW3-U .

Concentrations are listed in #g/L or ppb.

All samples listed in the Sample ID column lcolumn 2), were analyzed for all 14 nitroaromatic compounds listed across the top row of the table. Only
concentrations above the detection limit are listed on the table. Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample IN used in this table are composed of three parts . The investigation area, WA, for the West Area Red Water Ponds ; the surface water sample number
(e .g ., SW1 = surface water Sample 1); and U or F designation, respectively, for unfiltered sample or filtered sample .
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7 .4.2 Metals

Five of the 14 metals were detected in the surface water samples collected at the

West Area Red Water Ponds. The metals concentrations detected in each sample are

listed on Table 7-5 .

Three metals, chromium, lead, and nickel, were each detected in only one unfiltered

sample . It is likely that these concentrations are related to particulate matter

suspended in the samples and that chromium, lead, and nickel are not present in the

pond water in the dissolved phase . The lead concentration of 65 .5,gg/L (average of

two duplicate samples) in sample WA-SW3 was above the MCL of 15 jig/L. The

chromium and nickel concentrations of 10 jjg/L and 20 /jg/L, respectively, in sample

WA-SW5 from the east pond were below their MCLs.

Manganese was detected in each of the filtered and unfiltered samples for all five

surface water samples . Concentrations in the unfiltered samples were consistently,

but not significantly, higher . In the unfiltered samples, manganese levels ranged from

190 /jg/L in sample WA-SW1 to 1,600 /jg/L in sample WA-SW5. In the filtered

samples, concentrations ranged from 150 /jg/L in sample WA-SW1 to 1,300 /jg/L in

sample WA-SW5 . The highest manganese samples were present in sample WA-SW5

which was collected from an area of ponded water with a reddish tint in the east pond .

As noted previously in connection with the soil and groundwater analyses, manganese

levels in the former red water ponds areas are significantly elevated . All surface water

manganese samples are above the SMCL of 50 jig/L.

Zinc was reported in four of the five surface water samples . In three of the four

samples, it was detected only in the unfiltered samples. However, in sample WA-

SW2, the zinc concentration in the filtered sample, 23 jig/L, was slightly higher than

the concentration in the unfiltered sample, 20 jig/L. Zinc concentrations in the other

three unfiltered samples ranged from 34 .5 /jg/L (average of two duplicate samples) in

WA-SW3 to 70 /jg/L in WA-SW5. All of these zinc concentrations are considerably

below the SMCL of 5,000 jig/L. It is likely that zinc is not present in the pond water

in the dissolved phase . In four or five samples, it was detected only in the unfiltered
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TABLE 7-5

METALS CONCENTRATIONS
SURFACE WATER SAMPLES

WEST AREA RED WATER PONDS

urface Water A-SW1 -U

. . . . .... . MOW
90

-A Aww A
L

Samples
WA-SW1-F 150

WA-SW2-U 260 20

WA-SW2-F 210 23 1

WA-SW3-U 77 230 43

WA-SW3-F 210

WA-SW4-U 260 46

WA-SW4-F 200

WA-SW5-U 10 1,600 20 70

WA-SW6-F 1 1,300

QC Samples WA-SW7-U =54 240 26

WA-SW7-F 1 230

QC samples WA-SW7-U and SW7-F are duplicates of samples WA-SW3-U and SW3-F .

Concentrations are listed in jug/L or ppb .

All samples listed in the Sample ID column (column 2) were analyzed for all 14 metals listed across the top row of the table. Only concentrations above the
detection limit are listed on the table . Concentrations corresponding to the blank boxes were below the laboratory detection limit .

The sample Me used In this table are composed of three parts . The investigation area, WA, for the West Area Red Water Ponds ; the surface water sample number
(e .g ., SW1 - surface water sample 1) ; and a U or F designation, respectively, for unfiltered sample or filtered sample.

G :kWP\CICOEIPLUM-BRO.OKIREDWATERITABI-5 .WPD



sample . Zinc was detected in the equipment blank and its presence in the filtered

sample for WA-SW2 may be related to the sampling procedure .

7.4.3 Biological Activity Analysis

One surface water sample, WA-SW2, wassubmitted for analysis of biological activity .

The results of the analysis are presented in Appendix K.

As the laboratory results indicate, TNT microbial degrader populations are virtually

nonexistent in this surface water sample . However, as no nitroaromatics were

detected in the west pond surface water samples, remediation of the pond water does

not appear to be needed .
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8.0 CONCLUSIONS

The results of the Focused Remedial Investigation indicate that explosives residues are

present in soils in both former red water ponds areas at the PBOW. Additionally,

significant levels of explosives residues, metals, and nitrates are present in the

groundwater in the overburden in both areas. Low levels of explosives residues may

be present in the bedrock hydrostratigraphic unit .

8.1 SOILS INVESTIGATION

The Focused Remedial Investigation included collection of 103 soil samples from the

two former Red Water Ponds areas, the Pentolite Road Red Water Ponds and the West

Area Red Water Ponds. All soil samples were analyzed for explosives residues and

metals.

1,3,5-TNB and 2,4-DNT were the most commonly detected explosives residues .

1,3,5-TNB was present in 43 of the 103 samples and 2,4-DNT was present in 40

samples.

Nitroaromatics were much more prevalent and were detected at much higher

concentrations in the samples collected from the Pentolite Road Red Water Ponds than

from the West Area Red Water Ponds.

A statistical analysis comparing metals concentrations in background soil samples to

concentrations in samples collected from the two former red water ponds areas

indicated that manganese levels in these areas are above background .

8 .1 .1 Pentolite Road Red Water Ponds

The sampling scheme utilized at the Pentolite Road Red Water Ponds appears to have

been successful in confirming the approximate perimeter of the former ponds.

Nitroaromatics were detected at relatively low levels outside the apparent footprint of
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the pond in only two areas . In general, the horizontal extent of contamination can be

considered satisfactorily delineated .

The highest concentrations of explosives residues at the Pentolite Road Red Water

Ponds were detected in the sample from the boring installed near the inlet to the

ponds. 2,4,6-TNT concentrations in samples from the 3 to 5 foot interval and the 5

to 10 foot interval in this boring exceeded the risk-based industrial scenario screening

level.

1,3,5-TNB was present at levels exceeding the residential scenario risk-based

screening level in several locations at the Pentolite Road Red Water Ponds .

Contamination was detected in all of the samples collected inside the pond perimeter

from the 5 to 10 foot interval indicating that the vertical extent of contamination has

not been delineated . Since samples were composited over the entire interval from 5

to 10 feet, it is not known whether contamination extends to and beyond 10 feet or

is limited to a depth between 5 and 10 feet . However, further delineation of the

vertical extent of contamination is probably not warranted . The water table at the site

rises seasonally to a depth of 3 to 5 feet below the ground surface. Since delineation

of the vertical extent of soil contamination is usually limited to the unsaturated zone,

further delineation of the extent of contamination within the 5 to 10 foot interval and

below 10 feet is probably unnecessary.

Antimony, arsenic, chromium, copper, lead, manganese, nickel, and zinc were present

in soil samples collected at the West Area Red Water Ponds. Chromium, lead,

manganese, nickel, and zinc were present in every soil sample . Manganese

concentrations were clearly above background levels .

8 .1 .2 West Area Red Water Ponds

The results of the West Area Red Water Ponds soils investigation indicate that low

levels of nitroaromatics are present in shallow soils on the south and southeast sides

of the perimeter of the ponds . Most of the borings around the ponds in which
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nitroaromatics were detected ar located in a narrow corridor of land between the

ponds and Pipe Creek. Concentrations greater than 5 mg/Kg were detected only in one

sample which was collected at a depth of 3 to 5 feet in boring WA-S 10 on the south

side of the west pond . In general, the horizontal extent of contamination can be

considered to be satisfactorily delineated .

Two compounds, 1,3,5-TNB and 2,4-DNT, were present at concentrations slightly

above 5 mg/Kg . 1,3,5-TNB concentrations were above the Region III residential risk

screening criteria of 3.9 mg/Kg in samples WA-S6-2.0/5 .0 and WA-SlO-3 .0/5-0 .

Since explosives residues were detected in the deeper samples collected at borings

both inside and outside the ponds, the vertical extent of contamination apparently has

not been delineated . Very low levels of nitroaromatics were detected in the samples

collected in the 5 to 10 foot interval in each of the three borings inside the east pond.

All concentrations were below 5 mg/Kg. Low levels of nitroaromatics were also

detected in samples collected from 2 to 5 feet in borings installed around the pond

perimeter. However, similar to the Pentolite Road Red Water Ponds, because of the

high seasonal water table in the area, further delineation of the vertical extent of

contamination at the West Area Red Water Ponds is probably not warranted.

The 1,3,5-TNB concentration in sample WA-S 17-5 .0/10.0 exceeded the residential risk

screening criteria .

Antimony, arsenic, cadmium, chromium, copper, lead, manganese, nickel, and zinc

were present in soil samples collected at the West Area Red Water Ponds. Cadmium

and antimony were each detected in only one sample . Chromium, lead, manganese,

nickel, and zinc were present in every soil sample . Manganese concentrations were

clearly above background levels .
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8.1 .3 Background Soils Investigation

No explosives residues were detected in any of the 14 background soil samples.

However, four VOCs and one SVOC were detected . VOCs and SVOCs were detected

in soils from many areas of the site during previous investigations .

Eight metals, antimony, arsenic, chromium, copper, lead, manganese, nickel, and zinc

were detected in the background soils. Chromium, lead, manganese, nickel, and zinc

were present in every soil sample .

8.2 GROUNDWATER INVESTIGATION

The results of the groundwater investigation indicate that generally groundwater flow

in both the overburden and the bedrock is to the north, eventually toward Lake Erie,

as would be expected for this site . However, it is likely that with the shallow bedrock

and thin veneer of overburden materials overlying the bedrock, vertical flow of

groundwater downward from the overburden into the bedrock predominates over

horizontal flow in the overburden . This flow pattern, if accurate, would facilitate

migration of contaminants in the overburden soils and groundwater into the bedrock

aquifer.

The presence of groundwater in the overburden hydrostratigraphic unit at the site is

apparently very seasonal . During the early winter when groundwater samples were

collected for this investigation, two of the overburden monitoring wells were dry . In

early spring after abundant winter precipitation, groundwater was present in all of the

previously dry wells .

Several VOCs and SVOCs were detected in the bedrock aquifer in both former red

water ponds areas . Generally, these were hydrocarbons and associated compounds .

Groundwater at the site is not used for potable water. However, copper, manganese,

and nickel were present in the Pentolite Road Red Water Ponds at concentrations

above their regulatory action levels . Nickel and manganese was present at
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concentrations above their regulatory actions levels at the West Area Red Water

Ponds.

8.2.1 Pentolite Road Red Water Ponds

Explosives residues were detected at concentrations above the POL in three of the four

overburden wells at the Pentolite Road Red Water Ponds . Each of these wells is

located within or immediately adjacent to the boundary of the former ponds. The most

elevated concentrations were detected for 1,3,5-TNB, 1,3-DNB, and 2,4-DNT.

Explosives residues were not detected in downgradient overburden well . The analysis

of groundwater flow indicates that flow in the overburden is probably predominantly

vertical which is supported by the groundwater quality assessment .

Low levels of explosives residues were detected in one of the two bedrock wells

installed downgradient from the Pentolite Road Red Water Ponds. However, these

downgradient bedrock wells are located some distance from the former ponds . A

bedrock well is not located in the immediate vicinity of the ponds, near the area where

high explosives residues concentrations were detected in the overburden . It is possible

that explosives residues have migrated vertically into the bedrock in the immediate

vicinity of the ponds and were not detected in this investigation.

Nitrate levels in were also elevated in the three wells where elevated explosives

residues concentrations were detected. In each well, the nitrate concentration

exceeded the MCL of 10 mg/L.

Eight metals (antimony, chromium, copper, lead, manganese, nickel, thallium, and zinc)

were detected in the groundwater samples collected at the Pentolite Road Red Water

Ponds. Very elevated levels of copper, manganese, and nickel were detected in each

of the three wells in which high explosives residues were detected . The presence of

these metals at such elevated concentrations may be the result of introduction of

acidic red water into this area during operation of the PBOW.
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Copper concentrations were above the MCL in two of the three overburden wells, and

above the SMCL in all three of the overburden wells in which it was detected .

Manganese concentrations were above the SMCL, sometimes by several orders of

magnitude, in all of the wells in which it was detected . Nickel values exceeded the

MCL in all three overburden wells in which it was detected .

8.2.2 West Area Red Water Ponds

Explosives residues were also detected in two of the overburden wells at the West

Area Red Water Ponds. The explosives residues concentrations in the two overburden

wells at the West Area Red Water Ponds were considerably lower than the

concentrations detected in the overburden wells installed within the pond perimeter at

the Pentolite Road Red Water Ponds. However, the concentrations of explosives

residues detected in the sample of reddish-tinted groundwater from the pit excavated

on the north bank of the west pond were significantly higher than any concentrations

detected at the Pentolite Road Red Water Ponds. Again, the presence of red water

and high explosives residues concentrations near the current pond boundary and

probably within the boundary of the pond during operation of the PBOW, supports the

conclusion of the groundwater flow assessment. The dominant direction of

groundwater flow in the overburden is apparently vertically downward .

Low levels of nitroaromatics were also detected in both of the bedrock wells at the

West Area Red Water Ponds.

Nitrates were detected at concentrations above the MCL in both of the overburden

wells in which explosives residues were also detected . However, concentrations were

not as elevated as those at the Pentolite Road Red Water Ponds .

Eight metals (antimony, chromium, copper, lead, manganese, nickel, thallium, and zinc)

were detected in the groundwater samples collected from the West Area Red Water

Ponds . Copper, manganese, and nickel were detected at relatively high concentrations

in the two wells in which explosives residues were also detected . Again, the
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concentrations were significantly lower than those detected in the Pentolite Road Red

Water Ponds samples.

Nickel concentrations in overburden well IT-MW2 exceeded the MCL. Manganese

concentrations in all samples in which it was detected exceeded the SMCL.

8.3 WEST POND SURFACE WATER AND SEDIMENT INVESTIGATION

The west pond contained water with an average depth of 14 inches at the time of this

investigation . The water surface was at elevation 634.90 feet and the volume of

water contained at that time is estimated at 850,000 gallons.

The water did not contain elevated levels of explosives residues and thus would not

require treatment provided most of the water can be removed without disturbing the

underlying sediments . However, this is likely to be difficult to accomplish and would

require special care and testing .

The sediment thickness averaged approximately 1 foot at thetime of this investigation.

This equatesto an approximate volume of 132,000 cubic feet . As would be expected

the separation between the water and sediments is difficult to establish as there is a

gradual transition from liquid to solids through a slurry-like material .

The sediments contain explosives residues at low concentrations at the areas

investigated . All levels were below the Region III residential risk screening criteria .

The sediments contain a number of metals at low concentrations and five metals were

present in every sediment sample . All metals concentrations were consistent with

background concentrations .

The sediment samples analyzed for biological activity indicated that conditions are

generally not favorable for TNT biodegradation . Phosphate augmentation would

probably be required .
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8.4 LIMITATIONS

The observations, findings, and conclusions included in this PBOW Red Water Ponds

Focused Remedial Investigation Report are professional opinions based upon

performance of a Site Investigation for the former PBOW in Sandusky, Ohio. They are

intended exclusively for the use of the Nashville and Huntington Districts of the USACE

for the purposes outlined herein . Any use or reuse of this document or the comments,

findings, and conclusions represented herein is at the sole risk of said user.

The observations and conclusions presented herein apply only to the investigation

performed at the two former red water ponds areas at the former PBOW; the site

conditions existing at the time of the investigation; and the review of historical

information that could reasonably and accurately be obtained during the course of the

investigation and as specified in the Scope of Work for the Site Investigation . They

cannot apply to subsequent changes in site conditions of which Dames & Moore is not

aware and to conditions which were inaccurately portrayed to Dames & Moore by

other parties .

-000-

C-
Charles T. Allen, P .E .
Principal
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NASA PLUM BROOK STATION
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CLEARANCES :
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LEGEND:

~q Proposed Monitoring Well Location
Figure 3-19

PROPOSED MONITORING WELL LOCATION
TNT Area C

Plum Brook Ordnance Works

DAMES & MOORE
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LEGEND: Figure 3-20
0 5-Fool Soil Boring

PROPOSED SOIL SAMPLING LOCATIONS AND PROPOSED
m 10-Fool Soil Boring

AND EXISTING MONITORING WELL LOCATIONS
Existing Monitoring Well

West Area Red Water Ponds
Proposed Monitoring Well Plum Brook Ordnance Works

A Surface Soil Sample
SOURCE : Bass map was enlarged from a portion of the U.S .G .S . 1 :24 .000 scale topographic map tilled : *Sandusky, Ohio', 1969 DAMES & MOORE



RESERVOIR

RESERVOIR

oil

LEGEND:

& 10-Foot Boring Existing Monitoring Well
a 5-Fool Boring Proposed Monitoring Well

SOURCE: Base map is enlarged from a portion of the U.S .G.S . 1 :24.000
scale topographic map of "Sandusky . Ohio', 1969

PENTOLITE ROAD

\36
O~XISTING MONITORING

WEI-6 MW-1705 .

0

Figure 3-21

PROPOSED SOIL SAMPLING LOCATIONS AND EXISTING
AND PROPOSED MONITORING WELL LOCATIONS

Pentolite Road Red Water Pond Area

Plum Brook Ordnance Works
DAMES & MOORE
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Potential Areas Where Soil Background Samples May Be Collected

Figure 3-22

PROPOSED BACKGROUND SOIL
SAMPLING LOCATIONS

Plum Brook Ordnance Works

DAMES & N40ORE



APPENDIX B

SOIL BORING LOGS

G :\WP\C\COE\PLUM-BRO .OK\REDWATER\RWP.ALL



BORING LOGS

5-FOOT HAND-AUGERED BORINGS

G :%WMC%COE%PLUM-BRO.OK%REDWATER~ .ALL



HTRW DRILLING LOG P
-
a-

L
?9-,Sf

1 . COWPANf
"'
AME 2. DRILLING SUBCONTRACTOR SmEE T

Dames & Moore f,4~ OF SHEETS

PA, T LOCATION3 . 0-C
Plum Brook Ordnance Works Sandusky, Ohio

S. NAME OF DRILLER

SI Ll 7-C-

6. MANUFACTURER S DESIGNATION OF DRILL

W-4 1
7. SIZE' AND TYPES OF DRILLIK S. HOLE LOCATION
AIID SAMPLI14 EOUIPMENT

PC jre ;~e~ eL)A ?-,U z:,

J. SURFAC E ELEVATION

10 . DATE STARTED DATE COMPLETED

10-31-
Q. OVE"URDEN THICKNESS

A)1.4
IS. DEPTH GROUNDWATER ENCOUNTERED

1\107-
133 . DEPTH DRILLED INTO ROCK

A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC ':OUPLETED

14 . TOTAL DEPTH OF HOLE I T . OTHER WATER LEVEL MEASUREMENTS fSPECIF,)

IJIA
18 . GEOTEC14HICAL SAMPLES

None
DiSTuRSED UNDISTURBED 13 . TOTAL NUMBER OF COPE eoxES

!~IIA
',AvPLES FCIP CHEMICAL ArIAL"," VOC

'A

MLS R- ~F-E""E rp )THER (SPECIFf) 1 1JTHER (,PE~IFI~ 4 TO"L
ce~PE

ECI,~1111

PROAC T HOLE 10).

Plum Brook Ordnance Works



HIKW URILLING LOG
P"-CCT

Pl um Brook Ordnance Works]
"SPECTOR $MEE r

or SwCErS

ELEv . DEPT" OESCRIPTION OF MATMIALS FIELC SCKLmff4
RESULti

CUM" SAMPLE
001 CM BOX UID.

to)

04ALYIWCAL
SAMPLE NO.

REhIA)t%S

(5 - 012 C

0CD

z

3p

15-C>

Ab ~;cA)
Plum Brook Ordnance Works



HTRW DRILLING LOG ..
P
E
A3

A
-
4

1 . COMP&NI !4 2. DRILLING WKONTRACTOR $MEE T

Damek's & Moore /,/J,4 C; SKE-3

3. PROJEC T 14 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 16. MANUFACTURER'S DESIGNATION OF DRILL

S-r 9M]~ j~J14
7. SIZES AND TYPES Y DRILLING S . HOLE LOCATION
AJJO SAMPL114 EOUIPUEW

7~56 .11 7 .0 1 / 1e 41)A le';e ?.,,'J

LIA~)~, A&-.P J . SURFACE ELEVATION

lo. DATE STARTED 11 . OAf/1 /:OQPLETE0

//- /- gy
Q. OVEPtURDEN THICKNESS IS . OFPTw GROUNDWATER ENCOLWTEREO

1',. DEPTH DRILLED INTO ROCK 14 . DEPTH To WATER AND ELAPSED TIUE AFTER DAILLIPIC V)MPLETED

A Ina/8
14. TOTAL DEPTH OF HOLE T. OTHER WATER LEVEL LO-ASLIRE&AENTS (SPECIF,I

NIA
18. GEOTEC14HICAL SwPLES DISTURBED UNDISTURBED 1) . TOTAL NUMBER OF COPE SOXEI

None I I ~7,1A
~ c,.a voc I uETALS ,#K ;SF'Ett" I OTHER tSPECiF(i I uTHER (~~PEVF,

I
-L ~TwIEQ (SPECIFe, 1 :.' . SjGNAj~.*EO InsDISP,)SITIUN v9 ME BACKFILLED WO111tuAlox, -E' F PECto

zoo

LOCATION SKETCH/COMMENTS SCALE :

PPOJEC T

'f .. TOTAL C"E

RECOVE41

HfXE I-) .

Plum Brook Ordnance Works



HTRW DRILLING LOG FWA-MRAwwwr~-
MAU Pl um Brook Ordnance Worksi

NSPECTOR

I I OF SHEETS

ELEV . DfPT"
(bi

OESCRIPTIO04 OF MATMIALS
pELD scw-ENnc

RESULTS
rEorEcm SAMPLE
ON COPE Sow P40.

10!

ANALYTICAL
SAMPLE W.

(1)

ItEMAAXS

0-~

tr

e-

P(Z--S3- 4,-"(fD

IA.(C)

I MOLE

A/0
Plum Brook Ordnance Works



HTRW DRILLING LOG pa--pp,-~ 9
1 . CCIMPANI 4AME

Dames & Moore
DRILLING SUBCONTRACTOR

/-/J14
S-EE T

SHEE-5

3. PROJEC T
Plum Brook Ordnance Works

4 . LOCATION

Sandusky, Ohio
S . NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7 . SIZES AND TYPES OF DAILLI S . HOLE LOCATION

'
M 10 SAMPILtIK, EOUiPwEPIT

PC*Nl 7*0 1 / re ROA-b 41L)A -rO';e ?0AJ b

94^'t-,
J . SURFACE ELEVATION

10. DATE STARTED $I. DATE COMPLETED

.) 0 -3 / ~y -
Q. QVEPeURCEN THICKNESS

,^J/.4
15. DEPTH GROUNDWATER ENCUUNTIERED

13. DEPTH DRILLED INTO ROCK

/Ij A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC C')MPLETED

In:4
14 . TOTAL DEPTH OF HOLE

a It .f-a--r
I T . OTHER WATER LEVEL MEASUREMENTS (SPECIF,1

I ^IJA
18. GEOTELi-NICAL SAMPLES

None
DISTURBED UNDISTURBED

I
19 . TOTAL NUMBER OF CORE eOXE~

A)ZA
re'a VOC METALS 115PI-114t- I )tHER (SPEC19t) JTHEP 1,P[~,F,l

I

:1 . TOTAL COPE
-ICRIFIECL,,,- L-A JJ I ~~v U I L

DISPOSITILN ,C L,-E B&C-FLLED MOIJI T .Riti., -U L '~rwEQ (SPECIFf) 1 :,. SIGNA E mSPECTOA

POI)JECT HIXE W.

Plum Brook Ordnance Works



HTRW DRILLING LOG 7:g~- :> -a
PRMCT I

Plum Brook Ordnance Works*
INSPECTOR SKE t

or SWEETS-
ELM
:at

DEPT"
(bi

DESCRIPTION OF &ULTERtALS FIELD SCREENIK
RESULTS

141

GEOMCM i&MftE
OR CORE SO- ISO .

(e)

04ALYTICAL
SAMPLE NO .

(f)

REMAXIS

C_~

7

WXE No.

Plum Brook Ordnance Works



HTRW DRILLING LOG Ipp_- _~ V?
t . COMPANI ~'AkF 2- DRILLING SUBCONTRACTOR S-EE I /

Dames & Moore r1jA C, F -2 SHEE IS

3. F*OJEC T
I .& . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 6. I&ANUFACTURER'S DESIGNATION OF MILL

~*r 1~ _v

7 . SIZES AND TYPES OF DRILLIW S. oftE LOCATION
AtsD SAAAPLIf4C EOUIPuEfjT f'C'i a,/ e zi-it. 4,)A re

Ly .- .4 . -- 4. SURFACE ELEVATION

ILL DATE STARTED DATE COUPLETED

Q. QVEPeURDEN tw'Cv-"ES5 IS . DEPTH GROUNDWATER ENC"TEPED
IAV017-A),14 Z~~

I- DEPTH DRILLED INTO AOCx 16 . DEPTH to WATER AND ELAPSED TIME AFTER DAILLINC ~')MPLETED

14 . TOTAL DEPTH OF "OLE

18. GEOTELvNICAL SAwPLES

.5,
DISTURBED

I - - ---_.
I voc

IT. OtWER WATER LEVEL MEASUREmEWS (SPECIF,)

UNDISTURBED 1 11 . TOTAL NUMSEP OF COPE

wETALS ~"ER. VSK-1-4M OTHER ISPECIF(I -jTHER

LI-11
L.AJJ I ~~v

fuRIP4, -ELL ~tMEQ (SPECIF(I SI

r

Crop

SCALE:

22 . DISPOSITION L-F NULE I BAC~FJLLEO worio

- _Lgwo7,!-:;I>

LOCATION SKETCH/COMMENTS

P00ACT

Plum Brook Ordnance Works

NOLIE f0).

21 . TOTAL COME
AECL-~ER,



HTRW DRILLING LOG
MAU I

Plum Brook Ordnance Works'
INVECTOR smu r

or WETS
ELEV . DEFT" DESCRIPTION OF MATERIALS FIELD SCREENM

RESUOS
'jL-

CEOrEC" SAMPLE
04 CORE 90- W.

APIALTTICAL
S&wPLE III) .

ItEmARKS

X"..

3.0

C> t
r,7-

-Ol

wXE W .

Plum Brook Ordnance Works



---'L-HTRW DRILLING LOG vim
--TDR ILLING. SUBCONTRACTOR

-S /y,
1 . COUPANV ?4 "AIE

S.EET

Dames & Moore /-/JA OF S-EE-S

3. PoojEc r a. LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5. 01-ME OF DRILLER 6. MANUFACTURER'S KSIGNATION OF MILL

S T . L)) 7r CIV 2%J14

7 . SIZES AND TiPES -if DRILLING S. "OLE LOCATION
MID SAMPL 114C EOUIPME?

I
T

Pe ,ire R,.i., ;2i-~ -e-;e ?-Aj z>

LIA .1?, a. SURFACE ELEVATION

W . DATE STARTED 1 11 . DATE COMPLETED

jo - :7, CD - p 4 / 0 - 30 -
I.' . JVEReUROEN THICKNESS

^)/,4
I, . DEPTH DRILLED INTO MOCK

A) 14
14 . TOTAL DEPTH OF HULE

18 . GEOTECt4miCAL SAMPLES

None
FOR C.E .,C.L f, .L,

DISPL)SITILN LIF ME

IS . DEPTH GROUNOwATER ENWUNTEREO

Alor
tG . DEPTH TO wATEA AND ELAPSED TIME AFTER 001ILLINC C)WLETED

IT. OTHER wATER LEVEL MEASUREMENTS (SPECIF,I

DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE

METALS Z!W-;; %SPE11.441~ I .)THER (SPEC

,FiLLED MQII'TuRltx~ NELL 1f4EQ ISPIECIrl, 1 :! . SIGNA

LOCATION SKETCH/COMMENTS

I)

IFISPEC TOP

I-, ~ -7.,

SCALE:

21 . TOTAL CORE
AECL-VER,

PftiVT NOLE to) .

Plum Brook Ordnance Works



HTRW DRILLING LOG 1
IL 1 -11

35k
I

Sis,
"oAc r

Pi um Brook Ordnance Works rsor SHE[

ELCv. DEPT"
(bi

itscifpTlo" OF mATMIALS FIELD SC*EEPorNr
RESULTS

rEorECH SAwftE
OR Coft sox tjo.

A#"L"'CAL
SamPLE NO. ItEmARcS

2C

.3.

w 51-& /GO
Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . Ct)UPAN( NAME 12 . DRILLING SUBCONTRACTOR WET

Dames & Moore 111JA OF ---' SHEETS

3. PROJEC r -d- LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME Of DRILLER

ST

6. MAMUFACTURIER'S DESIGNATION OF DRILL

g= S L) -V tJ14
7. SIZES AND TYPES OF DRILLIH~; S. HOLE LOCATION
AtIO SAUPLI14 EOUIPMEnt

'P6*%J re4 o re /72,,,,> ke;31~ 4'L),4 -re-e
4. SURFACE

//,4,1,6. f0g&,f-- ELEVATION

10. DATE STARTED I[ . DATE COMPLETED

/,q-go-- 74 /0 -~ 0

OVERBURDEN THICKNESS S. DEPTH GROUNDWATER ENCOUNTEPED

IALA I - IA\107' 6vc..,oAi-ra-,eE-~~

DEPTH DRILLED INTO POCK I i6 . DEPTH TO WATER &NO ELAPSED timE AFTER DRILLINC ~IAWLETEO

14 . TOTAL DEPTH OF 14CLE

/A)
17 . OTHER WATER LEVEL MEASUREMENTS (SPECIF,I

.5-
it . CEOTEL14NICAL S44PILES DISTURBED DISTURBED 1. TOTAL NUMBEP OF CORE

None I --- I -
I d

',AuP- r~ ;fA rmFuJI&L ANJILI~1~ I VOC I METALS *tF-!,P j -)ImER SPEC

22 . DISPQSITIUN ~,F 4vLE BAt:KF ILLEO MU11ITuRitk~ NELL ~f"EP (SPECIF" 1 :_ SIGNA

LOCATION SKETCH/COMMENTS

P013JECT

Plum Brook Ordnance Works

f I

it#SPECIOR

,-- . _71,
SCALE:

NOXE if) .

'I . TOI-L CAPE
RECQ~Eftl



HIRW DRILLING LOG I"M-Fr- 5 -zo
MOACT i

Plum Brook Ordnance Works
IPISPECTOA S.U T

or SKtTS
ELEV. DEPT"

fb.
OfSCRIPTION OF MATERIALS FiELD SCKENIM

ItESuLtS
rEorECH S&k-PLEOR Con 50, fjo . UMLYTICAL

SAwPLE NO .
ItEwAR S

/0-

C)

Gxl~ -2~

Aj

2 .
z

17/0

q. Q,&,,I~

I Aw
Alo GcJ

Plum Brook Ordnance Works



HTRW DRILLING LOG
1. COMPANY NAME 72DAILLING SUBCONTRACTOR SHEE T

Dames & Moore OF SHEETS

3. PROJECT
4. LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5 . NAME OF DRILLER

S'-
6. MANUFACTURER'S DESIGNATION OF DRILL

7 SIZES AND TYPES OF DRILLING S . HOLE LOCATION

A ;JO SAMPLii4G EOUIPmEt
,
T

J . SURFACE ELEVATION

Q. DATE STARTED [I . DATE COMPLETED

I e -~"I -

Q . QVEPISURDEN THICKNESS IS . DEPTH GPOUNOWATEA ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK

14 . TOTAL DEPTH OF HOLE

16 . DEPTH TO WATER AND ELAPSED TIME AFTER DAILLIPIC COMPLETED

IT . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

18 . GEOTECONICAL SAMPLES DISTURBED UNDISTURBED Ij . TOTAL NUMBER OF CORE BOxV

None
SAMPI.ES F(JA CHEMICAL AfJALI~Ic VOC METZ

~-Kp-
ZPEtlf-rr I OTHER (SPECiFi) 1 :1 . TOTAL COPE

. - 11- 1 - RECL-vER,

~2 . DISPOSITION L)F HULE I BACKFILLEO I MOIJI%-PltK~ *ELL I ~tHEP fSPECIF" 1--- SICNATLIPE OF INSPECTOF

LOCATION SKETCH/COMMENTS SCALE:

PPOjE-.'T

Plum Brook Ordnance Works

HOLE 10) .

f-Ij -a - ~f) I



HTRW DRILLING LOG lpr~ 76"~ - S-)
MACT

Pl um Brook Ordnance Works
INSPECTOR S-Az- -

--

SNEE I SHECTSFO,
ELEV . I>EPTm CESCRIFTfON OF MATERIALS itio sc3E;,Nc

RESUOS
rcomw sAuftE
OR CORE soy PAO.

"MLYTiCAL
SAMPLE NO. REMARts

:W (01 (C) IMI lei (#I

Of

s--#7
4?

pf; a--pl
Plum Brook Ordnance Works



_- ~~ B~ ;HTRW DRILLING LOG FE
'k,
POC-f))

1 . COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEE I

Dames & Moore I or SHEETS

3. P,POjEC T 4. LOCATION

Plum Brook Ordnance Works
S
andusky, Ohio

S. NAME OF DRILLER
E

6. MANUFACTURERS DESIGNATION OF DRILL

7 SIZE' A
p

TYPE aF DRILLIN(; S. HOLE LOCATION

4;ID SAMP LIJI04G EOUIPmEr
,
T

i. SURFACE ELEVATION

10. DATE STARTED it . UATE COMPLETED

/ t' - -, - --7 L( I _/6 - 34-
12 . OVERBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

I, . DEPTH DRILLED INTO ROCK I iG . DEPTH TO WATER AND ELAPSED TIME AFTER ORILLINC; COMPLETED

14 . TOTAL DEPTH OF HOLE e-5 17 . OTHER WATER LEVEL MEASUREMENTS (SPEC]Fi)

le . GEOTECONICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER OF CORE BOXE~

None I I
-11 -)AvPI-ES FOA CHEMICAL AtJAL"fl- voc META~.' OTHER ISPEC IF f) )TmER t~PE~IFI~

I
'I . TCIIAL COPE

I va I V
~1

IfISPECTOPMPUSITIUN LIF HL&E BACKFILLEC, M011ITuRlIk, -ELL ~THEP (SPECIF" SICNATLIPE OF

PPOJEC T

Plum Brook Ordnance Works

HOLE 10) .

F/" //~n - ~) -,)



HIHW UHILLING LUU 777
P*mcr I

Pl um Brook Ordnance Works'
INSPECTOR SMEEt 'a

or WETS

ELEv. DEPT"
i

DESCRIPTION OF MATERMS FIELD SCRUNING
RESULTS

GEOrECH SAMPLE
on CORE Box fjo .

A#&ALYTICAL
SAMPLE NO. REMARKS

(b fal it

L4,-I, i-e.J

7

-UJK~'
Plum Brook Ordnance Works



"Loa-HTRW DRILLING LOG 11;;r-,rf, 123
1 . CO)AFANT 14ANC 2. DRILLING SUBCONTRACTOR SHEE T

Dames & Moore I CF SwEETS

3. PPOjEC T 4. LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

'-
SIZE~ AND tyPES ~F DRILLING 5. HOLE LOCATIL+4

AND SAMPLI14G EOUIPMENT

i . SURFACE ELEVATION

10. DATE STARTED it . DATE COMPLETED

I ., . OVERBURDEN TWICYNESS i5 . DEPTH GROUNDWATER ENCOUNTERED

133 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER ORILLINr ~')MPLETED

14 . TOTAL DEPTH OF HOLE 7. OTHER WATER LEVEL mEASuREmENTS (SPECIF,)

IS . GEOTECONICAL

None
SAMPLES DISTURBED

I
UNDISTURBED

I
13 . TOTAL NUMBER OF CORE BOxES

',.AVP--E5 F11A CHEV,r,L MJALISI! VOC METALS OT UTHER 1ol`E~,F,~ 'I . TOTAL COPE
L-A F I V..) I vC RECL,EP,

2' . [),~POSITI~N i-~P H~C BACKFILLED 1JUIJITLPINu *ELL -~THEP (SPECIF .) SICNATUPE OF INSPECTOR

PROJEC T HOLE ") .

Plum Brook Ordnance Works rr- f~ 0



HTRW DRILLING LOG s-'~2 3
PROJECT '"SPECTOR

S
$MEE

Plum Brook Ordnance Works or SKITS
FIELD SCW.ENrM I GEOrECM SAMPLE I MIALYTICAL REMARK SELEV DEPT" DESCRIPTION OF MATERIALS RESULTS OR COME Box 140. 1 SAMPLE NO .

:01 th . fel (1)

v, S;
L)

S-,,
A 1W -

',b 7

Plum Brook Ordnance Works
rp,



HTRW DRILLING LOG PC pR - 5- .?y
1 . COMPANt NAME

Dames & Moore
.2 . DRILLING SUBCONTRACTOR SHIESf

OF SHIEETS

3. PPOjEC T

Plum Brook-Ordnance Works
4. LOCATION

Sandusky, Ohio
5. NAME OF DRILLER

E
6. MANUFACTURER'S DESIGNATION OF DRILL

7 SIZES AND TYPES OF DRILLING
;

S. HOLE LOCATION
A 10 SAIAPLI14C EOUIPMENT

i. SURFACE ELEVATION

10 . DATE STARTED

I
1 . DATE COMPLETED

Ito-36, ~y ~& - y
I.' . OVEPIBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEPTH OF HOLE IT . OTHER WATER LEVEL MEAWREMENTS (SPECIF,I

18 . GEOTECeNICAL SAMPLES

None
DISTURBED

I
UNDISTURBED

I
J. TOTAL NUMBER OF CORE BOXES

SA"PLES FOR C-EMICAL INAL'51~ VOC ZILS OTHER 'SPEC, jTHER ,PE~,F, I 1 Z~I . TOTAL COPEREC"~CR,

2, DISPOSITILN LIF HLILE I BACKFiLLED I M0IjITLPIPk~ NELL I ETHER (SPECIFf) 1--! . SIGNATURE OF IUSPECTOP

PROJECT

Plum Brook ordnance Works

HOLE 10).

ft 0 - P~



HTRW DRILLING LOG
MCACT I

Pl um Brook Ordnatice Works
INSPECTOR L-1/ flEI or SMEETS

ELEV .

-
DEPT" DESCRIPTION OF rEMIALS FIELD SCKENFM

REWL T S
GEOMECH SAMPLE
ON CORE SOW U0.

M&ALYTICAL
SAmPLE NO.

REMAP%S

y
r

e:

r 4
1,y e7 -r,

I .Wv ; Ida.
PRO-", ,
Plum Brook Ordnance Works



HTRW DRILLING LOG H-L :
A

1 . COMPANf 14

ME

DRILLING $U8CONTRACTOP SHEE T
A

Dames & Moore /J A cF SHEETS

3. PROJECT
4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S . NAME OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF DRILL

S 7-i,-Ie-,j ~S L) t~ r WA
SIZES AND TYPES OF DRILLING S . HOLE LOCATION

A 0 SAMPLING EOUIPMENT A'~S
#A,-vb Avc e~e- i. SURFACE ELEVATION

10 . DATE STARTED _711ATE COMPLETED

Q. OVERBURDEN THICKNESS IS . DEPTH CAOuNDwA ER NCOUNTERED

LVA
'~)o F Ev

t I. DEPTH DRILLED INTO R(ICX' 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLINC COMPLETED

IA . TOTAL DEPTH OF HOLE I T. OTHER WATER LEVEL MEASUREMENTS (SPECIFO

19 . GEOTECt4HICAL SAMPLES DISTURBED UNDISTURBED Ij . TOTAL NUmBE OF CORE eoxES

None /"/A I
',AIJP~ 1

-1 . TC0 L CORE
-E5 POA CHENAI,-AL t,AL"I voc mETA~l THER ISPECIFI) uTHER (oPECIFvl A

PECL,ER,



HTRW DRILLING LOG -3S
PROAC T I

Pl um Brook Ordnance Works
SMU

of SHEEtS

ELEV DEPT" DESCRIPTION CW MAtIERIALS, FiELO SCREEMM
RESULTS

GEOMCH SAW-LE
OR COPE MY W.

OaLITICAL
SAwPLE NO.

REMOKS
q.

:01 141

Cj L

IT

)L

ic, o

rc

L

t~k CA: (I

7

JC, Irci cm

I "JLE NO.

U1. i i
. .

-)
r
-)

Plum Brook Ordnance Works



HTRW DRILLING LOG ?~8- LJ A - S (o
1 . COMPANt NAME

Dames & Moore
2. DRILLING SUBCONTRACTOR

/Ii/A
SmEE T

3. PROJEC T
Plum Brook Ordnance Works

_
4. LOCATION

Sandusky, Ohio
5. wAjAE OF DRILLER

!S L)
6. UANUF&CTUIRER'S DESIGNATION OF MILL

WA
7 . SIZES AND TYPES ,)F DRILLING S . HOLE LOCATION
AfJO SAUPLI14C EOUIPMENT A-~~7 14ef~4

#A,vb Ava e-t_ 4 . SURFACE ELEVATION

'0. DATE STARTED DATE 1:ONPLETEO

I .' . OVIEPIEURDEN THICKNESS

ni1A

15. DEPTH GROUNOWA E TERED

~""7'ro,L
.

I,. DEATH DRILLED INTO AOCx 11

~/J A
16. DEPTH TO WATER AND ELAMED TIhdE AFTER DRILLING COMPLETED

_
14. TOTAL DEPTH OF 14OLE T . OTHER WATER LEVEL mEASUREmEmrS (SPECIFI)

11
~LIA

IS. GEOTECONICAL SAMPLES

None
DISTURBED UNDISTURBED 9 . TOTAL NUMBER OF CORE BOXES

1 11 /1/14,
S VOC

I
A&E t AL S WEIt- OTHER fSPECIFf) UtHER (~PEVF,l 1 1 . TOTAL CORE:

I WI"
L_^tj 1~,;M I VC F.CLI-ER,

22 . Dl~,POSITI~ LF LLE BACKFILLED I WOI I I T uP I Pa~ -ELL ~rwIEP ISPECIFil 1 :' . SIGNAILIPE OF ItISPECTOR

PO-3jE,' T HOLE 10) .

Plum Brook Ordnance Works



HTRW DRILLING LOG
MIDACt

Pi um Brook Ordnance Works
INSPECTOR S-EEf

OF
E7 SKEErS

ELEV DEPTH DESCRIPTION OF I"TEIRIALS FIELD SCREENINO
OESULTS

CEOTECM SAuPLE
DO COPE

80~ tjo. MMLITICAL
SAMFLE NO. W-MAPK IS

C C ~C'

LA

oil t~' 'w)

C L

63A U, - c,
Co I C't-cd

Cl lkq

PROJEC
WXE 40

Plum Brook Ordnance Works



HTRW DRILLING LOG ?S- L-) A - S
1 . COMPANI -,IAk1 2. DRILLING suscown,%crost WET /

Dames & Moore ~~JZA
3. PROJEC T J . LOCATION

Plum Brook Ordnance Works Sandusky, .-Ohio
S. wAmE Of DRILLER 6. m~&CTuW'S DESIGNATION OF DRILL

I 'Q < 0- _j WA

7 . iIZES AND TYPES OF DRILLINI;
Ar,O SAmPLI14C EOUIPUE14T

I .'. OVEPIOURDEN THICKNESS

A)
i- DEPTH DRILLED INTO ROCK

1- . TOTAL DEPTH OF HOLE

I. "OLE LOCATIUN

A,~~,r 4
i . SURFACE ELEVATION

to. DATE STARTED

/C// z?/ ~
. iNCOUNTERIIS . OEPTw GROUNDWATER

4j,*,ew- P.

I, . DATE COMPLETED

i6 . DEPTH TO WATER AND ELAPSED TwE AFTER DRILLI"C COMPLETED

IT . OrW_R WATER LEVEL NCASuREMENrs tSPECIFv)

18. GEOTEC"NICAL SAMPLES DISTURBED UNDISTURBED 'J. TOTAL N"BEP OF CORE eOXES

None I I ,,/A
- -up- cc r(,A rHFu,rA, -At ti~ voc uETALS Kw-,S PCEAM OTHER tSPECIFf)_ . TOTIL CORE't .

RECOVER'

DiSkJSiTiLpN vF mo-E SACi,FiLLED uUtitTuRtfau *ELL ISPECIFf, 1 .~- $1 NAIL E OF 'PISPECTOR12 . ip

to L) rt> ls-t~, ---I <,-~

LOCATION SKETCH/COMMENTS SCALE :

PPOjV T WX E I b).

Plum Brook Ordnance Works



HTRW DRILLING LOG
"OACT I

Pl um Brook Ordnance Works
IffSPECTOR

1
Sw-E

0, SwEErS
ELCv. DEFT" DESCR,py,ON OF uArERiALS FIELD SCW-Em.Nc

RESULts
GEOtECH SAMPLE
04 CORE 80V W.

O"L,TiCAL
SAMPLE NO. REMARKS

V-

A

t

&
C),

*,-6 (1-

1 .5

t G
,
L

3,0- C-I

C0U L'ICOIC-~V-)
C, In,
K

Ci 7

Plum Brook Ordnance Works



HTRW DRILLING LOG T`8- LJ A

2 . DRILLING SUBCONTRACTOR SmEE 7 /1 . COUPANI 4
Dames- & Moore ~nJZA or 2 SNEEIS

LOCATION

Plum Brook Ordnance Works Sandusky,-Ohio
S. wAiAE OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF ORILL

'.
SIZES AND TYPES -.)F DAILLIN,,; 9. "OLE LOCATICIIN

[AIJO SAIAPLIIJC EOUIPMENT A.40A r 4" ;P&.b
J . SURFACE ELEVATION

IQ. DATE STARTED I it, DATE COMPLETED

/ oz/fl ~, ~/ ~p ~/

I ., . )YEPeURDEN TWICXNESS IS . DEPTH GROUNDWATER 0UNtERED

Aror
1- DEPTH DRILLED INTO R(NCK' 16 . DEPTH TO WATER ANID ELAPSED TwE AFTER DRILLING "JUPLETED

Y-A --- ^JXA ITOTAL DEPTH OF 40LE
.

t tT . OTHER WATER LEVEL kiEASUREwENrS (SPECIF,I

8 . GEOTEL"NICAL SAuPLES DISTURBED LwDISTUASED 1. TOTAL NU&I8EP OF CORE BOXES

None - - - I I /J/41
utMER t,PE~,F,, I .-, . TOTAL CORE

FOR C-Eul~-I. OIAL~V~1~ VOC EtALS 0, ~Pc--,Ov" I OTHER ISPE~]Fv)

-~-11 ., I L.AJJ I W_,Z I WV- JI

PPojE~ T I N')LE p) .

Plum Brook Ordnance Works



HTRW DRILLING LOG .
b U

R*OACr
Plum Brook Ordnance Works

INSPECTOR
SMEE T

OF WETS

ELEV. 0EPT . OESCRIPTIO" CW MATERIALS
pjELO SCAEEmvNG

RESULTS
GEOtfCw SAMPLE
on

C
ORE SO- IJO.

0"0TICAL
SAMPLE NO.

REMARKS

D(A ic,
~T

rA"-

bL'OL~

C

L3 C

C\,(

C

5q I
H

-t

10

t-I 41

C K",-) njt-t~6-( i

Lk C, j ~L,k

C, C
A.:W

Plum Brook Ordnance Works

J,



HTRW
1 . COWP&Nf 14ANC

Dames & Moore
3. PROJEC r

Plum Brook Ordnance Works
5 . NAME OF DRILLER

T. SIZES ANO TYPES OF
DRI

LLINC
MOO SAMPLI14C EOUIPMEtIT

#ATb--'272 r-p-

I . . OVERBURDEN THICKNESS

LJA
13 . DEPTH DRILLED INTO R(1Cx

Y-A
14 . TOTAL DEPTH OF HOLE

19 . GEOTELrNICAL SAMPLES

None
-p- -,, rr,a -At ,

-1 . LOCATION

~~J/A

Sandusky,-Ohio
6. MANUFACTURER'S DESIGNATION OF DRILL

WA
S. "OLE LOCArIUN

A'~e5 y 4
J. SURFACE ELEVATION

---'LE "LI113E-

P8-JA-S 7
5-EE T

or

11) . DATE STARTED it . DATE COMPLETED

10 - a - 'r- V 1
15 . DEPTH GROUNDWATER ~NCUUNTEAED

16 . DEPTH TO WATER 4040 ELAPSED TIME AFTER DRILLING COMPLETED

IT, OTHER WATER LEVEL MEASUREMENTS (SPECIFil

DISTURBED UNDISTURBED 9 . TOTAL NUMBER OF CORE POXEc

-
- - - I I I 11-1/-A

75c METALS -)TNER ISPECIFII. . .1 u f(ITAL CORE
I ;"CL'vEA,

PP0JE-'T

DRILLING LOG
-7-1 . DRILLING SUBCONTRACTOR

HfAE 11) .

Plum Brook Ordnance Works



HTRW DRILLING LOG Cl
PROACr I

Plum Brook Ordnance Works
INSPECTOR S-EV

or WETS

ELEV . OEPTH OESCRIPTION OF "TIERIALS FIELD SCREENING
RES

GE MCH S&MftE .
OROCOPE 80. 140

04ALYTICAL
S-UPLE NO . REMARItS

!e,

)C11 6

Lk
-S

Cnci

C

Uc~,A csL,, i5,-xN c o

~k l

C~"

IJ

If

C, 0

Wmyu

k&',CC, r C .

C,

0'4

C~-A, o~--kv kN

7

ckicu~t q~

v' J - -- ~-IrS C~i , j i ,,,

Plum Brook Ordnance Works



1 . COMPANI 14A~f

Dames & Moore
3 . Ppoiccr

Plum Brook Ordnance Works
5. NAME OF DRILLER

7
'
SIZES AND TYPES ,)F DRIILIW;

AtIO SAMPLI14C EOUIPmEtit

I .: . OVEPeURDEN THICKNESS

I', . DEPTH DRILLED INTO Wx

14. TOTAL DEPTH OF HOLE

18. GEOTEC"NICAL SAMPLES

F's-

L~J A - S
SmEE Y
Cr SHEE",

4. LOCATION

Sandusky, Ohio
6. MANUFACTURER'S DESIGNATION OF DRILL

WA
S. *OLE LOCATION

A16" 14e&f zd~~
J . SURFACE ELEVATION

10 . DATE STARTED TOATE COMPLETED

/L9 - ,Is V V

IS . 0EPTw GROvNOwA ER NCOUNTERED

7)0r
16 . DEPTH TO WATER 400 ELAPSED TIME AFTER DRILLING CIAWLETED

At'11~4

IT. OTHER WATER LEVEL MEASUREwENrs (SPECiFo

DISTURBED I UNDISTURBED

11uliv --- I

FOR rwEUICAL AtIAL-1~ VOC ME TAL

V/

22 . 01SF~QS I T I ON LF Hut.E BACkFiLLED moinTuRips

LOCATION SKETCH/COMMENTS

11 . TOTAL NUMBER OF CORE POI

-E-1 lj-~r I . THER ISPECIP"I

1 :, . JIGNAtLvE OF IIISPECIOR

SCALE:

'I . tOIAL CORE
RECLIvEPI

PP0jE,'T I WXE W.

HTRW DRILLING LOG
1 2. DRILLING SUSCO-TRACTOR

Plum Brook Ordnance Works



I HTRW DRILLING LOG
P*OACT

P lum Brook Ordnance Works Joe Ouf'u' SWEETS

ELEV DEPT"
Cb1

DESCRIPTION OF MATERIALS FIELD SCRELNINC
RESULTS

GE0rECN i&UF'Lt
on CORE

Box too.tw

ANALYTICAL
SA E NO
SANPLE 14

REMARIS
19,

: DVKRI-"- Sqj c4mo
os MPPA5 a-

So e otwi ;4tr

Is f1CA 0--Ifi

HAIA C
10

9wole- OMWAmod114~)

3.0

'35

A,0 /5-0 64"'M

~19-yav~ f;qt
icr, ;,- S I ski

W~+

4~5-00 10-
PROAC r

Plum Brook Ordnance Works



HTRW DRILLING LOO "L.8--
?6- LJ A - S J.X

1 . COUPANf NALAE 2. DRILLINO SUBCONrRACrop SmEET

Dames & Moore '~J

3. PQOJEC T 4. LOCATION

/A SHEETS

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER 6. hA~&CTURER-S DESICINATION OF VAILL

7-LV,-,-J 'Z- LJ t T-eJ
7 . SIZES AND TYPES OF DRILLINK; S . "ME LOCAriom
MAO SAMPLI14C EOUIPvEIjT 4" ;edz

J. "FACE ELEVATION

10. DATE STARTED Ii . DATE COMPLETED

/0 -,;1 /0 - ). 5 - ~V

Q. OVEPtURDEN THICKNESS IS . DEPTH GROUNDWATER COUNTERED

~),Om r CAJC_0V

I', . DEPTH DRILLED INTO ROC 16 . DEPTH TO WATER AND ELAPSED TJUE AFTER ORILLINC CONOLVED

14 . TOTAL DEPTH OF 14CLE 1. OTHER WATER LEVEL NEASLIREhAENrS (SPECIF,w

I !~JZA

it . GEOTE04NICAL SAUPLES DISTURBED UNDISTURBED i. TOTAL H-1448ER OF CORE aOXES

Nong I I "i/A
-,Ap-.ES re'a voc METALS 4;;Ta;Ot;e~ )THE" ISPE-iFf) THER 110PECtFv' 10:1 . tOT~ CORE

z i 11
ECLVEAL

1~ ArUPE OFDISFJSj~TILNp ML~,LE SACKFILLED W0jIjTQRIfx~ -ELL -~I`KA ISPECIFI, -^3 . SI IfISPECTOR_ 1
2>I -r&

LOCATION SKETCH/COMMENTS SCALE:

P"ACT "OLE IN) .

Plum Brook Ordnance Works



HTRW DRILLING LOG
P*"Cr Plum Brook Ordnance Worksl

AISPECTOR SNEE t

01 INEES

ELEV. DEPTH DESCRIPTION OF "Atoms
CC)

FIELD SCCIEENric
RESULT5

CC MCH SAUKE
001 Cw BOY CO.

ANALYTICAL
SAMPLE NO.

-(f)

REICARKs

T)AAK

CO.

WA- 51 ;1-ct9~2

WA)L)
-Z ozim

Af0rfl.4.AJ

P

JAIJ 3j~oed^VS),

C*"4-f- wy 4VIA-f-

HOU "U.
I "', COfagx 0, /9,~tOv

Plum Brook Ordnance Works



If

1 . COLIPLNf 4

"fDames & Moore
3 . PpojEc r

Plum Brook Ordnance Works
S. NAME OF DRILLER

7. SIZES AND tvPES '.)F DAMON';
AIJO SAMPLIIJC EOUIPmEtir

I.. OVERBURDEN THICKNESS

~J./A
I,. DEPTH DRILLED INTO ROCK

d/-A
14 . TOTAL DEPTH OF HOLE

IS. GEOTECPHICAL SAMPLES

None
~,AUP- I't COA r-FMIr'L

HTRW DRILLING LOG
I I DRILLING SUBCONTRACTOR

L-) A
SmEE
or SHEEIS

4. LOCATION

Sandusky, Ohio
6. M~&CTURER'S DESIGNATION OF "ILL

WA
3. "OLE LOCATi(*4

A,~~,r 4e0f peb
i . SURFACE ELEVATION

III. DATE STARTED Ii . DATE COMPLETED

IS . DEPTH GROUNOwATE COUNTERED

16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

7. OTHER WATER LEVEL MEASUREmEmrs (SPECIF0

It I I ~Z-A
DISTURBED umOiSTUMD 12. TOTAL NIUMBER OF CORE BOXES

732 ETALS 7 ---F@E00- eP--1!MP-,-P 04EM ISPMF,) iTMER I1,PECiF,,
C'

COPE
I ~ - . -~-EI '~ ER"L

PWjjE-.'T

Plum Brook Ordnance Works

wntE Is) .



HTRW DRILLING LOG I -rX-- I~V-4 - IF/
mmcr

Plum Brook Ordnance Works "e, -q 64. or SIIII a
ELEv.
!01

our"
fbi

CESCRIFTIQ* OF MATERIALS
FIELO SCw_Emrm

'tES
COMM SAMPLE
OR C(PE 80" "Jo.

ie)

AP4ALT TICAL
SAMPLE "o.

0 vfvq~4(10n 1,
in A70~ 3

(J

C k,,
1'e Cw IC

S ILf- 0.0 0
Par.,

ok4 og : j

~(Ig O ~SqAf&wA kif gosw 1
C~j SVI hiDWAISA ~f (IOW

2.C)0.4

Pex ;

01we
V~ F(f x~V( Iqfmj

0 I ;veC)A%l

.0

Plum Brook Ordnance Works



HTRW DRILLING LOG
T-D-ILLING SUBCONTRACTOR

7`8- LJ A

1 . COMPANI '.AME SNEE T

Dames & Moore /J/A
3. PROJEC T .4 . I.,OCArION

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES ~F DRILLINI;
MID SAMPLING EOUIPMENT

,VA,vb Ava 2~~

Q. OVERBURDEN THICKNESS

I- DEPTH DRILLED INTO ROCK

14 . TOTAL DEPTH OF HOLE

15 . GEOTECOMICAL SAMPLES

None

S. "OLE LOCATION

J . SURFACE ELEVATION

III DATE STARTED j 11, DATE COMPLETED

/0 - ~? -/- 1~7 51/ - - 1,.,5, - -,- -/ - I-- y
IS . DEPTH GROUNDWATER OUNTERED,

U17
16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

I AA
I IT . OTHER WATER LEVEL WkASUREwENrS (SPECIF,)

NIA
DISTURBED UNDISTURBED IS. TOTAL NUMBER OF CORE BOXES

VOC METALS "f
L- It-ER

(SPECIFf, vtHER ~PMF, CORE
I -A L-~41JIT-IL

40,* -,ew- ?.

PPOA~ T I ",)LE I-),

Plum Brook Ordnance Works



ri I MVV UM I LL I NU LUU
PROJECT

Pl um Brook Ordnance Work
S

---- ---------
INSPECTOR

T7

t

ELCV . DEPT" CESCRUPTION or MATERIALS FIELD SCKENINC
ItESUL?s

GEOrtc" SswPLE
OR CORE say "a.

MaLYTICAL

$AMPLE No.

iL

PROACT

I --,

Plum Brook Ordnance Works



HTRW DRILLING LOG PS- LJ A - S /L
I . COMPANI NAkft DRILLING SUBCONTRACTOR SHEE

Dames & Moore 0,
3 . PIROJEC t -6 . LOCATION

Plum Brook Ordnance Works Sandusky,-Ohio
S. NAME OF DRILLER 6 . M~ACTUAER'S DESIGNATION OF DRILL

S -rclej T.6,J
T. SIZES AND TYPES OF DRILLINI~ 3 . "OLE LOCATICON
AJIO

SAM,,L,
i4C EOuiPmEr

I
T 4ety Z&b tJ,*-e. P.,,Z 5

h(4,-)b Aace-~-p J . SURFACE ELEVATION

io . DATE STARTED it. O/ATE COMPLETED

/o- le- 0 - 11f

f,' . OVEPeUROEN TWICKNESS IS . DEPTH GROUNOWA

"

ER WCOUNTERED

Qor c-,I-rcov
I, . DEPTH DRILLED wTO ROCK iG . DEPTH TO WATER &NO ELAPSED TIME AFTER OMILLINC COMPLETED

14 . TOTAL DEPTH OF HOLE 0. OTHER WATER LEVEL M1EASuREvENtS (SPECIFi)

18 . GEOTEC"HICAL SAMPLES DISTURBED UNDISTURBED 9 . TOTAL KUMEP OF COPE BUxES

None I /J/-A
',AMP-.eS F(JA VOC ME T -11101~ )THER SPECiFti THEP tlPEC,F,, 121 . TOTAL CORE

i ~ 4~; I P E CL,v E R I,z I V C21 i 11

PPOX : T

Plum Brook Ordnance Works

-I)LE I-).



HTRW DRILLING LOG I - "-"
"OJECT I

Plum Brook Ordnance Works
101SPECTOR SHEE t

OF SmCErS

ELEV. OEPTH RIPTION OF MATERIALSOESC
0 SCREENINC

FIELRESULTS
CEOrECN SAMPLE
OR CORE $0 . 140.

fe,

"MLITICAL
SAMPLE NO.

ifl

REMARK S

~ f L) ~J

91

'k

C

AivU.

-
10-

Cctl e CK C,

9 q (r

U-J

v t

r
ott

r

&-o t,\ Vw. I. i,--

L) C~

umD(,~ r) if, -Y-\ C,k 7

~ta

WXE 40.
PROJECT

1

Plum Brook Ordnance Works



HTRW DRILLING LOG ?"a- L-J A - .S 17
I . COMP&NI 14

'M`

2. DRILLING SUSCONTXACTDR SmEE T

Dames- & Moore /A-/J

3 . moAc r 4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME Of DRILLER 6 . %&ANLIFACTUREWS DESIGNATION OF EMILL

ST- WA

7 . SIZES AND tyPES ',)F DRILLIN6 S. o4OLE LOCATIUN
AI#O SAMPLI14 EOUIPmEIII A45 4

JJA JX A i. SURFACE ELEVATION

W . DATE STARTED It . DATE COMPLETED

/0 - "z

I .L JVEPeUAOEN twICKNESS IS. DEPTH GROUNDWATER COUNItERCID

U" r Lycou ^3
13 . DEPTH DRILLED 'NtO ROCK' 16 . DEPTH TO WATER &N0 ELAPSED TIME AFTER DRILLING ComPIATEO

ni/-A, A~4
14 . TOTAL DEPTH Of HOLE T, OtW-R WATER LEVEL WEASUREmENIrs (SPECIF0

I NIA I
19 . GEOTEC"NICAL SAMPLES DISTURBED UNDISTURBED It. TOTAL NUMBEP OF CORE BOXES

None I I
VOC E : 1 4 (SPEC IF f) ut"ER i~~PECiF _t . TOTAL COME

51~
_~r

RECOVER'I y'x I vC .N

PP,)jE,. T HOLE to).

Plum Brook Ordnance Works



HTRW DRILLING LOG 15
PROJEC T Plum Brook Ordnance Worksl

i"SPECTOR
Sw-E T

Of SWEETS

ELEV.
1

OEPTm OESCRIPYION OF "TERIALS
(a)

FiELO SCREENiNG
ItESUL TS

CEOrECH SAMPLE I
OwInKMV tio

. WMLYTiCAL
-SAMPLE No . REMARKS

:01 (L~ - ff)-

zIL PA~~-

:4-5

C,

c-

-4 d,

PROJEC

I

Plum Brook Ordnance Works



HTRW DRILLING LOG '?Z~- P~ - ~/
Dames

DRILLING SUBCOWRACT SmEE T1. COMPANY NAME
& Moore

OR
OF I SHEETS

3 . PROJECT 4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5 . NAME OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF DRILL

" C- SL)f -rrij
7 . SIZES AND TIPES OF DRILLING W^IN~Z> V41~~ S. HOLE LOCATION
AIJO SAMPLI14C EOUIPMENT

i . SURFACE ELEVATION

11.1 . DATE STARTED it . DATE COMPLETED

1~ . OVERBURDEN THICKNESS IS . DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK

1

6. DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC COMPLETED

". TOTAL DEPTH OF HOLE IT . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

5- (~,,
IS . GEOTECtINICAL SAMPLES

None
DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

I I
',AmP, E5 FOR C-EWICAL ArJA~151S VOC METALS OTHEP fSPECIFI) IJTHER (~oPECIF, I 1 ~1 . tcTAL CORE

R1L-~v,c Liz 1 Val 6~\A SC_4_ 1
RECu,E

22. DISPOSITION uF HVLE BACKFILLED UOIji%PIN4, *E1-L::E1T.EP (SPECIFf) j _' . SICNATLIPE OF ItISPECTOP

PROJECT HOLE W .

Plum Brook Ordnance Works



HTRW DRILLING LOG
"oAcr

Pl um Brook Ordnance Works
I INSPECTOR

ELCv DEPTH DESCRIPTION OF MATERIALS FIELD SCREEMOC GEOrECH 1AUPLE AtMLIrICAL
RESUI TS OR CORE Box PjO . SAWLE NO .

(Ow cc) M

d

0_~r.

Ire ; CJ 41 4 r- (~v - .7S-

I -C'

*11

.01 TrJej "~t

I

'4-v

-7::

40

,-(jr

0

Plum Brook Ordnance Works

I-LI ".-_
06.5

OF

REmARKS
.11,

-;44 ',4.r

/037



HTRW DRILLING LOG
1 . COMPANY NAME DRILLING SUBCONTRACTOR SHEE T

Dames & Moore OF SHEETS

3. PROJECT 4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5 . NAME OF DRILLER S . MANUFACTURER'S DESIGNATION OF DRILL

S,e-,,- So 5

I -
SIZES AND TYPES OF DPILLIN,; S . HOLE LOCATION

.0 SAMPLI14C EOUII-E,11

i . SURFACE ELEvATiON

10 . DATE STARTED it. DATE ~OMPLETEO

I ., . uvEpeURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ACIC), 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING ~OMPLETEO

14 . TOTAL DEPTH OF HOLE I IT . OTmER WATER LEYEL MEASUREMENTS (SPECIFv)

18 . GEOTECtINICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER OF CORE POXES

None --- I I
METALS uTHER 1,PE~1F,, :1 . TOTAL CORE

'~AUPI ANALv~fS ~PE,!Ntr OTHER iSPECiFv)
RECvvEP,FOR CHEMICAL VOC

A /,K -.1

rll, ;,O',ITI .N OF H~17 BACKFILLED MOIJITjRitk~ -ELL ~THE (SPECIF,) 1 :- SICNAtURE OF ipiSPECTOP

PROJEC T HOLE to) .

Plum Brook Ordnance Works



HIHW UHILLING LUU -,iT-"S -.)-
PROJECT Plum Brook Ordnance Works

I INSPECTOR SW.E I Z

g5 I or SKITS
ELtv KPT"

01

DESCRIPTION OF MATMIALS FIELD SCKEmoc
RESULTS

OR COME Box f4o.GEOrECm SAwPLE AMAL'TiCALS
.PLE NO. REMARKS

<
)C'.

S DL S/3 -C)

z

3

6f A Lto IS( -a TVA
,j MOLL No.

Plum Brook Ordnance Works



HTRW DRILLING LOG ?1~9 - ~_Ilcl
1 . COMPANf 14ALE DRILLING . SUBCONTRACTOR SHEET

Dames & Moore SHEETS

3 . PROJEC T 4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 6 . MANUF R's DESIGNATION OF DRILL

-Ij Erc~c -E, f 5 QjTIC

7 SIZES AND TYPES OF DRILLING S . HOLE L6CATIC*4
A;JD SAMPLING EOUIP-E,

I
T

?_6
i .L- __4 & . - - ~ -- i. SURFAGE ELEVATION

Q. OVERBURDEN THICKNESS

10 . DATE"STARTE1 it, DA

15 . DEPTH GROUNDWATER ENCOUNTERED

TED

13 . DEPTH RILLED INTO ROCK 16 . 0 TO WATER AND ELAPSED TIME AFTER DRILLING C')MPLETED

\~,k I N Z14
14 . TOTAL 6EPTH OF HOLE 17 . OTHER WATE* LEVEL MEAiUREmENTS (SPECIF0

A - I - I I A

Ia . GEOTECk4NICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER OF CORE eoxES

None I I
At A AL I VOC ts :Z ~, STP EC I F jTHER '~PECI :1 . TOTAL CnR(-,AMPI.ES 90P CHEWICAL "ETA ?w It- ;S K,-it~ I jTHrE!

I I . +- I'll I .__ LLL__I PM,ER,

22 . C)ISPOSITIuN L~F HL)LE I BACI,FILLEO I M011ITLIRING -ELL I ~THEq (SPECIF,) J :Z~~tir$ATJ.IPE OFINSPECTOR

PPOJECT HOLE to) .

Plum Brook Ordnance Works



W"-Wd'-HTRW DRILLING LOG ?6- B&
PRIDACT imSPECTOR

SHEE T

Plum Brook Ordnance Works or SwEErS
ELCV. KPTm KSCRIPYION OF MATMALS FIELO SCREENN4 GEVECH SAMPLE ANALY T[CAL REMAXIS

RESULTS OR CORE bOx PjO . SAMPLE NO .
fb~ fdj to,

swe-

~' 5

)-0

03-10-1
3-5

C-.

#. 5

V,P,-- -~-

pa -pp- a 6- 'Sj-,6 <

719-pe- 8 e,- 3,7-
- 116 C cz~

Plum Brook Ordnance Works



HTRW DRILLING LOG Jp R -~Rn -<~, A
I . COLWU~ NALIE 2. DRILLING SUBCONTRACTOR SHEET %

mes & Moore I CIF 7 SHEETS

I PRO -r 4. LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER 6. MANUFACTURERS DESIGNATION OF DRILL_T

~~IrC4. I S- ~4ezf-
SiZE~ AND TYPES OF DR

I
LLING S. HOLE LDCATIUN

,L;,0 SAMPLING EOUIPMEtIT
p?I - \-Z5(;1 -S4

r i. SURFACE,~LEVATION

10 . DATE E it . DATE ' :OMPLETED
- (.;,) Ako~ 7 , kci

t.lCvNESSQ. %)VEReUR EN 15 . DEPTH GROLINDWATER ENCOUNTERED

WELAOSED TIME AFTER OPILLINC ':)MPLETED13, DEPTH ORILLAD INTO ROCK 16 . DEPTH TO,WATER AN

14 . TOTAL DEPTH OF HOLE 7. OTHER' VIA LEVEL MEASUREMENTS (SPECIF,)

3 .11 1 1 1A - - -

18 . GEOTECONICAL SAMPLES DISTURBED UNDISTURBED 3. TOTAL NUMBER OF CORE BOXES

None
',-PLES FfjP CHEMICAL At4AL'51< VOC ~ETALI -p MEk ER ;,SjEC I P 1) 1 JTMEP TC'TAL CnPE

I ~Au .4 1 1~ I jKCc,-EA,

IcPOCITIL~j uF wLL[ I BAC~FILLED I m0I11TvRINu *ELL I ~T-EP (SPECIF,l 1 :3. SICAWTI.IPE OFjINSPECTOR

PPOACT

Plum Brook Ordnance Works

HOLE W.



HTRW DRILLING LOG
'

P*0ACr
Pl um Brook Ordnance Works

INSPECTOR

T f- .,g~ce-J F, . tAca~'t
$ME I

OF 4'T- SHEETS2
ELEV DEPTH DESCiIPTI004 OF MATERIALS FIELD SCREENN6

RESLILTS
COMM SAMPLE
OR CORE Box W.

AnALYTICAL
SAMPLE NO-

REMARKS

fb'

C, -Dt 6acL,-

la~-

~O~ ~C'

e-

Lc- -S'L'

4e,

"OLE W.

Plum Brook Ordnance Works



HTRW DRILLING LOG
I . CO It17~mllells & Moore DRILLING SUBCONTRACTOR "LL

OF SHEErS

3. PROJECT

Plum Brook Ordnance works
4. LOCATION

Sandusky, Ohio
S. 01AME OF DRILLER

b, YC\ ( -,S- (f<--

6. MANUFACTURER 5 DESICNA T ION OF DRILL

I .
SIZE' AtID TYPES OF DRILLING S. MOLE LOCATtLN

.110 SAMPLI14C EOUIPmEiJ
i>

i. SURFACE ELEVATION41A
10 . DATE STARJED Il COMPLgTED

U

a

THICKNESSI ., . ovEpe D

K,II

15. DEPTH GROUNDWATER ENCOUNTERgD

enk- (? C_~,-,Tzt-" (?-c- -
13 . DEPTH 71,,~EEO INTO ROCK 16 . DEPTM TO WATER AND ELAPSED TIME AFTER DAILLIPIC COMPLETED

14 . TOTAL DEPTH OFHOLE

r~ -, C)
I

T. OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

I I

18. GEOTECONICAL SAMPLES

None
DISTURBED

I
UNDISTURBED

I
19. TOTAL NUMBER OF CORE POXES

r(,P C-E.ICAL "IA1,151S

'voc/
METALS '--KR- ~Kt2- j oTHER (SP;CiFyt I uTHER ',PECtr~, 21 . TCTAL CnAE

--- --7;7 - 7 1 VC1 VS ~QJM~ I RECL-vER,

22 . DISPoSITiuri LF MULE BACt,FILLED I m0Ij,TLPIPK, -ELL ~THEP iSPECIF(i SjroVrLpj, OF itjSP(CTOp,

PPOJE' : T I MOLE to) .

Plum Brook Ordnance Works



I , I -I- r-, , . , --

Hlt-~VV Uf~ILLINU LUU
"01AC T

Plum Brook Ordnance Works I
inSPECTOP

i
S14L T

or -C SwEErs
ELEv . DEPT" KSCRIPTION OF MATERIALS FtELO SCREENM

RESULts
04 CORE Soy '40.GE0rtCN 1huftE 04ALYTICAL

SAMPLE NO. REMO%S

C,

n~ r e el-

z

4 .C

PROACt wXE NO.

0e) 16150 /,//-) 4 (1." 1

Plum Brook Ordnance Works



HTRW DRILLING LOG
SHEE I

1 . COMPANf NAME 2. DRILLING SUBCONTRACTOR

SHEETSDames & Moore OF

3. PPOACT 4. LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DR L EP 6. MANUFACYURER*S DESIGNATION OF DRILL

7 SIZES AND TYPES OF DAILLIM; S. "OLE LOCAtIUN
A;IO SAMPL

I
14C EOUIPvENT

N~ - s6yk

J. SURFACE ELEVATION

I IN

10 . DATE STARTED it . DATE COMPLETED

kv k [C-) ~ ~
IC7)6

Q . OVEPeURDEN THICKNESS IS . DEBT . CROUNDWATER ENCOUNTERED

TO133 . DEPTH RIILLED INTO ROCK 16 . EP WATER AND ELAP5ED TIME AFTER DF41LLINC C~JIWPLETEO

t\1 IA.\ N

WATER LEVEL MEASUREMENTS (SPECIF14 . TOTAL DEPTH OF HOLE IT. OT' I

Ia . GEOTECtiNICAL SAMPLES DISTURBED UNDISTURBED SI . TOTAL NUMBER OF COPE BOXES

None I I
VOC -_~Kk ~IoEtl OTHER ISPECIFf) tiTHER 1~oPErtf), 21 . T(,TAL CnAE'>AMPJS F(jP CHEWICAIL ANALfSIS METALS 1,

ECUIER,
I/ V Y-^ I LIZ I Val it~h'~k -

I
. .

22 . OISPUSITILt4 vF HLtE BACKFILLED MOIII%'Pltk~ -ELL ~TkEP (SPECIF,l I-,. SIGNAKe-E O~ UISPECTORI .

Pl?ojE-.'T

Plum Brook Ordnance Works

MOLE to),



HIKVV UKILLINU LUb -A4--A:~s (~
P"Acr

Pi um Brook Ordnance Works]
SKC TOR SHEE T

[or SKCrS

MPT" OESCRIFTION OF MATERIALS FIELo SCKEmiNG
RES

GEOWN SkuKEOR COK SOX tao.

(el

PALITICAL
SAWLE No.

KMARKS

Ae

J.5

V(nc

C~

z50~ z
,4~

&--,

A-

I WOLF

Plum Brook Ordnance Works



HTRW DRILLING LOG .," . lluk.13E :

P-1 -, JA - 3 7
1 . COMPANY NAMEDames & Moore

DRILLING SUBCONTRACTOR2 SHEET

or SHEETS

3 . PQOJEC r
Plum Brook Ordnance Works

4 . LOCATION

Sandusky, Ohio
5 . NAME OF DRILLER

el,
S -r C_~,E - ,-, r-- -

6 . MANUFACTURER'$ DESIGNATION OF DRILL

7
'
SIZES AND TYPES OF DPILLINI; 5 . HOLE LOCATIL*`I

AND SAMPLING EOUIPME1
I
T

J . SURFACE ELEVATION

10 . DATE STARTED 11 . DATE COMPLETED

I . . OVEPeURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK

1

6 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILL ING COMPLETED

. . TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

-3
18 . GEOTEC"NICAL SAMPLES

None
DISTURBED DISTURBED

UN
9. TOTAL NumBEP OF CORE eoxES

Z1, . ')AvP,-ES FOA CHEm"Al . AIJAtVSI~ VOC mETALS
.
T uTHEP ilPECIF, 1 :1 . tOT-1. CORE

1L.A"
x 1,/ DI

22 . DISPOSITION LIP HuLE BACKFIL, Fr) M0f11TvPIP4G -ELL -,THEP (SPEC, ; v I SIGNATLoPE OF INSPECTOR

PPOJEC T I HOLE tp) .

Plum Brook Ordnance Works



HTRW DRILLING LOU 177z--5 -,~,
MOJECt

I

Pl um Brook Ordnance Works
INSPECTOR

SHUf

or SMEVS
ELM OEPT" CeSCRIPTION 0Ir MAMIALS FIELO SCKINW4

ItEsLfL?S
GtOrECH SamPLE
OR CORE 80X PAD .

MALYTICAL
SAwftE NO. REMAAXS

:41 d)

~&,A~-e

po-

C '- ,5

3.0

10 35

7

I MOLE "Ll.

Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . COMPANY NAME DRILLING SUBCOt4TRACTOP SHEE I

Dames & Moore or SHEETS

4. LOCATION3. PROJECT

Plum Brook Ordnance Works Sandusky, Ohio
5. NAmE OF DRILLER 6. MANUFACTURER'S DESIGNATION OF EIRILL

7
'
SIZES AND TYPES OF DRILLING I V~)>&pyz 5. HOLE LOCATIUN

A? '0 SAMPLI,4G EOUIPMENT

9 . SURFACE ELEVATION

10 . DATE STARTED H. DATE COMPLETED

12 . OVERBURDEN THICKNESS IS. DEPTH GROUNDWATER ENCOUNTERED

133 . DEPTH DRILLED INTO ROCs 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC COMPLETED

14 . TOTAL DEPTH OF HOLE iT . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

Ia . GEOTECk4NICAL SAMPLES DISTURBED UNDISTURBED Ij. TOTAL NUMBER OF CORE POXES

None - - --- I
jTHER ;PECIF- 1 :1 . TOIAL CAPEF(~P CHEmirAL ANA~YSIS voc METALS MER' OTHER ISPECIP0

14 ECL-vERI

DISPOSITIUN L~F HULE BACoFILLED MOIIiTUPItk~ )THEP (SPECIFf, strNATUPE OF iIiSPECTOR*ELL

PROJECT I HOIE to) .

Plum Brook Ordnance Works



HTRW DR I ~L I NG LOG
PROACt I

PI um Brook Ordnance Works
IHIPECTOR

OF P- SHEETS

ELEV . DEPTH DESCRIPTION Of uATERIALS
cc)

FiELD SCAMING
RESLILTS

CE0tECH SAMPLE
00t CORE SO- f10.

&NALYT ICAL
SAMPLE NO.

REMARKS

(bi Idi

3-0 4C-'

i>
Vo C, 15

42 5;

I C> t
WAt NG-

6,0 ro,~~
Plum Brook Ordnance Works



BORING LOGS

10-FOOT DRILLED BORINGS

G:%WFI%CkCOE%PLUM .BRO.OK%REMATER~ .ALL



HTRW DRILLING LOG
1 . COMPANY "AMIE

Dames & Moore
RILL G. ON RA

9 ir Itd CA
SHEET

R,
%W

- 1eb V - -A OF SHEE

3. PROJEC T

Plum Brook Ordnance Works
4 . LOCATION

Sandusky , Ohio
5. NAME OF DRILLER

D 1,
6 . MAMJFACTUUR'S DESIGNATION OF NULL

- /jalff 7 CA ig 8f, T\
I~D ISIZESP0 TYPES OF DRILLING I

AND SAM L 40 EOUIPMEf T agq" ZIZ IF OLE LOCATION

-stet( vadoi &- ;txmr J. SURFACE ELEVATION jj/~~

10. DATE START 0 1 11 . DATE COMPLETED

(10 -019-" ) 0,-,; &-"
Q. OVERBURDEN THICKNESS 15 . DEPTH GRDUNDW ATER~"~WTIRED Q~Alt)q -Ifff~j Dfj
133. DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAP D TIME AFTER DAILLINC COMPLETED

rvl ft A#

14 . TOTAL DEPTH OF HOLE IT . OTHER WATER LEVEL MEAVREMENTS (SPECIF,~

lopt - W-M

18 . GEOTE04NICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER 04: COPE eqx

None PA
KFt- %SK4.4ter I OTHER 'SPECIFY) OTHER (5PEf:IFVI

-I .
ALvoc ETALSFOR CHEMICAL AtIALYSIS

:7 - - .- . - - RECJ~ER

11PUSITION LIP HuLl I BACKFILLED ~I`HER 4SPEjIFf) I : . SICNA

PROJECT

Plum Brook Ordnance Works

HOLE III).



HIRW DRILLING LOG
P*oAc r

Plum Brook Ordnance Works
SPECTOR:~~Ige

OsF*E, -;t~, WETS

ELEv . OEPTH OeSCilPTION OF MATERIALS FtELD SCffjmw4
RESULTS

GEOrtCm SAWLE
04 CORE SON M.

AN&VTICAL
SANPLE NO.

REmARKS

4r.4.f WV"k slow ctv&t
A%A : 0
Aec-. Q-0

VA(q.
Awl'. ;1 .0

01

po-PA-
(oil %we

- --------
I*z

---

brfthA 4410V 44V
moIA va') Aw ;1-0

PO-PA-

Ko C,
G~" s*),f COLAJ 1A., 7.,

flt&fjI
PWA

..........

S-44d#%.
810tv

I C&04
(rw4?1 .% 0 Rtc -a

0

6,r:o, lo-*-CYY 1 1 .

Plum Brook Ordnance Works



HTRW DRILLING LOG k4kf0 fv
I . COMP6~ NAME 2 . LL 0. SUSCO RA

SMEE T

mes & Moore AA OF SHEETIP

3. PROJECT
4. LOCATIOil

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 6. MANUFACTURER*$ DESIGNATION OF DRILL

p"(11 CAF Aj v
7 . SIZES AND TYPES OF DAILLIW; 8. "'ILE LOCATION

I

XQ~j

-, -AND SAMPLI14 EOUIPME14T VID

J. SURFACE ELEVATION

00 . DATE STARTED DATE COMPLETED

lb -:Zg-qq -- I -(C-.WZS-"

12 . OVERBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTEREDMA AIIA
I, DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLINC COMPLETED

VA IV/1q
14 . TOTAL DEPTH OF HOLE T. OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

10-0 f~ P/A
IS . GEOTEUINICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None I -- I I IVIA
:C- . SAmPLES FOR CHEMlf voc METALS OTHER (SPECI OTHER ~~PECIF

T
AL,

'ORER1CvvE
.

. A

BACKFILLED I MOIJITQRINW~ WELL I ETHER (SPFCIFVI :3. SIGNAINRE OF

LOCATION SKETCH/COMMENTS
fF

SCALE:
. ... . .. . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. .. .. . . .. .. . .. .. . . . . . . . . . .. .

.. .. . . . .. . . . . . . .. . . . . .. .. . . . .. .. . . . .. . . . . . .. .. . . . . .. . . . . .. .

.. . . .. .. . .. . . . . .. . . . . . .. .. . . . .. .... . . . . . . . . .
T. .

. . ... .. .. . . . . ... .. . . . . . . . .. . . . .. . ..

. . .. . . . . .. .

. .. .. . . . . . .... .. . . .. . .. . . .. ..

. . . . . .. .. . .. . .. . . . . . . . . . .. .. . .. .. . . .. . . .. .. ..

.. .. .. . . .. . .. .. .. ... .. .

. . .. . . . .. . . . .. . . . .. . . .. . . .. ... . . .. . .. . .

.. .. .. . . . . . .. . .. .. . . . .. .. . . . . .. .. . . .. .
. .. . . .. . .. . . .. .. . . ...

Plum Brook Ordnance Works



P*MCT Plum Brook Ordnance Works
ELEV . DEPT" KSCRtPTION Or MATERIALS
:01 1 to, I cc)

-D--" OkA S4..f Cy"Al'C'

Ctott-CH SAWPLE I &NALYTICALOn Can Box tjo. I S&MPLE
NO.

110p I .

~Cvqfj
fta)

SKE I _~

OF

. '

smuts

Cw~Vmfz~A" Sv G.,
RSIM

O.Y

ofow CvM1 - 3,Lf r
144 A-in:

31A-M +CJ111kf -SW

y

C(M4
wfK &M4'~U~ t1164 ta,
PtOn I env141

tw-fx

Aro" 5p"41 elv.--f C.B-poW(-i
6rv1v#QA Ye(low mefliliqq :~Xp

95--wl C5

Ate%. Z-04xj : 0. r

V-rA-
S5;-

Of .I Ciet'l 16

rutt" ft

1-~- 3t6b3 61 Cw Comi., 3,Lf,q,
*01, bw o

k
L Vv

Ul =0)
4ft4 ;

C,4
fiec
L4siw.'~

f
NO.

HTRW DRILLING LOG
I ri - /I "T-

-159

Plum Brook Ordnance Works



HTRW DRILLING LOG "-Sg
1 . COMPANY NAME

Dames & Moore
,. ]~~TAACTO

0"1 1 ASSWI,,J -TAt -
SHEET

?
OF SWEETS

3. PROJEC T
Plum Brook Ordnance works

4. LOCATION

Sandusky, Ohio
5. NAME OF DRILLER

1

6. MANUFACTURER*S DESIGNATION OF DRILL

cp F- is

7 SIZES AND TYPES OF DRILLING
iPuEIj I; I'4 EO-P

Wilt_

saP'
S. HOLE LOCA

" P40KIVi 1 14 If AIJuA JO $A L vt4-lah peewee .5d.-VO -
fE ( jook4f t* jftflAJ- i. SURFACE ELEVATIqN

10 . DATE STARTED II . DATE COMPLETED

Q. OVERBURDEN THICKNESS IS. DEPTH GROUNDWATER ENCOUNTERED

A//A A//)Or
1' . DEPTH DRILLED IJTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

/V/toq A114
14 . TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIF,l. A-

18. GEOTEC14NICAL SAMPLES DISTURBED UNDISTURBED

VOC METALS

19 . TOTAL NUMBER OF CORE BOXES

4A-
kEfbif-brr I OTHER (SPECIFY) 'I . TOTAL

2~~RECLIVERV

DISPOSItIuN LIF HULE I BACKFILLED I MOIIINR,tk~ *ELL I -ETHER ~EECIJII 1-~3 . SlfjAtURE



HTRW DRILLING LOG I 'Pi§-7,R -SC
F"OJEC T

Plum Brook Ordnance Works
MWEC T

0eAv*#, /-Tredi -v

SKE

oF ~~ swars

ELEv .
!0p

KPT" DEScRtrTio" OF mATMALS
cc)

FIELD SCREEPIM
RESULT~

CEOMCM SAUftE
OR COM Box M.

UMLYfICAL
SAWPLE N40.

ff)

REMARIS

0

C vw
f

(7-
J-7

8CO40n P,~Cv-t tv;q 6~; ro. FA
JeUm 5rpecs .~ We+ 56-, SOXO

low 1~j:t

&MM sqt~ Act,

SOIIAO

,71VtwccvA 5
G"bv7 544 C(lit, W-/

1

0

ejew Ceutti't ;It /,
Now

R.W.
par-:
lzftk 0.01

G-rAj 04-1

lid
WXE 40.

Plum B~ook Ordnance Works



HTRW DRILLING LOG
Ca1 . COMPANY ME DRIL;gG, r;~~TRAIO;, SHEET

Da4's & Moore 11 Tfi( . OF SWEETA

3. PIROJECT
Plum Brook Ordnance Works

4. LOCATION

Sandusky, Ohio
S. NAME OF DRILLER C'M6. MANUFACTURER'$ DESIGNATION OF DRILL

7 SIZES AND TYPES OF DRILLING VI" CAFW~,~ 3. HOLE LOCAJION

A;40 SAMPLING E0UIPMEIjT 019-CMIA I14ti
'A J. SURFACE ELEVATION

10 . DATE STARTED

I

DATE COMPLETED

qtf

Q. OVERBURDEN THICKNESS VIP 15 . DEPTH GROUNDWATER E TEREO

ia mA25/c?4
13. DEPTH DRILLED INTO ROCK fv/ 16 . DEPTH TO WATER AND ELAP E FTER DRILLING COMPLETED.4ED TIM A

IV/0

14 . TOTAL DEPTH OF HOLE

) 0fir

T. OTHER WATER LEVEL MEA*UREMENrs (SPECIF,)

IV(#

18. GEOTECk4NICAL SAMPLES

None
DISTURBED

I
UNDISTURBED

I
9. TOTAL NUMBER OF CORE BOXE S

I - /Vljq
SA-PLES OR CHEmICAL ANALISIS voc I METALS %E*jf-,-" OTHER (SPECIFY) UTHER i~PECIF~l 21 . TOTAL CORE

I

L.Av I ua I vc RECOVERv

LA:
I .' : . OISPOSITILIN LIF HULE BACKFILLED I MOIJITORIPJ6 -ELL ~THEP ISPEJIFe) I n. sicNArURE OVIIISPECTA H



HIRW DRILLING LOG PY-7R-S%7
MOACT

Pl um Brook Ordnance Works
SPECTOR

-*Iv.?-Ae,,C4, I-rej Reo :j
SMEEr

OF 9- SMEErs

ELEV . DEPTH
fbi

DESCRIPTION OF MATMIALS
10)

FIELD SCKENOC
RESULTS

OR CORE BOX ?AD.CEOrECH SAmftE ANALITICAL!
SAMPLE NO. REMAX's

AAM0-0

TC-4 &No
_V44Y CnAAJC

a-030 3
0")

Af, *01k+

-T

oA. o.t4

T7 -
SOIA0

ef(VA p-Itty w
Aft'it :10
Aqc,. Q-o

BOWA C~ lfg~4o 04
Losi - (3

W/ bfxks~ ow 1 1 -
wt-k

4~rft &~ri,~da1 CICM 1.,t 8)~ow C~ovAt-~3jj'Q~7/.,

114116w kwal, U"4 Acm OL.
P-0

------ -------- -- ----------
6-M-7 (11001 V OL IAAf

Ito: RIM
,2 . 0

0

PROAr T

I --

Plum Brook Ordnance Works



HINVV UKILLINU LUC;
P*mcr

Plum Brook Ordnance Works]
"SPECTOR SmEE r

of

EL(v otpr"
(bi

DESCRIPTWN OF ~TMIALS FIELO SCKEf4fNG
RESLILTS

ClOrECH SAMPLE
OR CORE

80
. P40.

MIALYTICAL,
SAMPLE NO.

REMAfts
I

pe --S 7

0
7

/4,11,57' C4A AIJ 40

Tae.,~6 IWW vor~ -

Plum Brook Ordnance Works



HTRW DRILLING LOG i 4IlLklai-

-plf--Wol i
1 . COMP6~ NAMEmes & moore

2. DRILLING.

]W11 Set ( 11

5HEE'

i tw,A,t OF

3. PROJECTPlum Brook Ordnance Works
4. LOC TION

S~nduskv, Ohio
S. NAME OF DRILLER pq" I - 6. MANUFACTURER'S DESIGNATION OF DRI L

FA5V A7V
7 . SIZES AND TYPES )~. DRILLING aw ",p.2!17,T CA/W 4, 14i'd
AfJD SAMPLI14C EOUIPMENI .1 -11 K-^ a -o-7 ---- 0%f

S. HOLE LOCATI(jN p,2 -.1-
i. "FACE ELEVATION

14

10 . DATE STARTED 1 11 . DATE COMPLETED

(0--Av?-q4
U. OVERBURDEN THICKNESS

AltY4
15. DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK 6. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLINC COMPLETED

A/16 1 tylA
JQIF,I14 . TOTAL DEPTH OF HOLE T. OTHER WATER LEVEL MEASUREMENT P

IS . GEOTECk4NICAL SAMPLES DiS URBED UNDISTURBED 19 . TOTAL NUMBER OF CORE eOXES INVIA
None

_7_j
I -----------; .

SAMPLES FOR CHEMICAL AtSALY$15 VOC METALS .*IHER. %Etif-er I OTHER ISPECIFI) uTHER t~PECIF,, 21 . TOTAL CORE
EAJJ I U0 A VV01 IRECEIVERY)V/4

22 . DISPQSjTIUN_L~F HULE BACKFILLED M0111

LOCATION SKETCH/COMMENTS

:, . SIGNAT

SCALE:

PPOJEC T I HOLE Nt).

Plum Brook Ordnance Works



HTRW DRILLING LOG 1-,X.-,M-8
PmoAcr

Pl um Brook Ordnance Works
INSPECTOR -~-I at, sw-E r

-ZOF I S"Crts 2

ELCV .
W

0EFT"
(bl

DESCRIPTION OF MATERIALS
(C)

FIELD SCRIAMOC
RESULTS

14)

Gcortew TA%#PLE
ON COPE Ox ISO.

ANALYTI
SAMPLE Tfil

REMARKS
T

0 &WCov"t v

ASA.. Q-0

ROWAAAJI P!mn;c Sol- Rec : 1.7

OW C 16,1 pq

RASIT 0 (CvA
CA011 U,/ 40ftfol NA: ;) .0\ietlsw wztq5 I -'Y

3 0&,rV- 8ft LrSt.a..2-
grow gird,( do%( t\4

P4/ Sol-
3-0/rio

0-77

6,,4
-7

ral-I -'54 C(Cf
Lat.

RrWAX ftT1 V-V~
ww'(54 40 Ivef

CWRJ C(P#. fywj ~# Rw, f e( ./
A&- Q-0

lid

Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . COMPANY AME 2. DRILL - CONTRACTO SKEET

Dam"es & Moore rfi se"Ite-S OF I SHEETS02

3. PROJEC T
4. LOCATION Z

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 6. MANUFAC"ER'S DESIGNATION OF DRILL

DrAy-ft'll CME lig All)
SIZES AND TYPES )F DRILLING Lif SkM &U IM S. HOLE LOCATI

A 0 SAMPLING EOUIPmENT i0e4iJi -A-1
J . SURFACE ELEV

to. DATE STARTED It . DATE COMPLETED

1-1 . QVEPeURDFN THICKNESS

tv4q

15. DEPTH GROUNDWATER ENCOUNTERED

'a'# cvenA -3-ske

13 . DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

rvt wA

14 . TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASUREMEN ;S IF0

)Off yv(

18 . GEOTELHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE POXES

None I I rVift
Z~' . -,AMPLE$ FCIA CHEMICAL AfIALYSIS VOC ETALS :~=uTHER ISPECI F v) OTHER (~PECIFI TOTAL Q)Af

IRECL,VER1&Jj&

ITIUN OF BACKFILLED I MoIJITURIN6 WELL I ETHER (SPIECIFf) 1 :3 .

. I LOCATION SKETCH/COMMENTS

PROAC T

Plum Brook Ordnance Works

SCALE :

HOLE No.



HIRW DRILLING LOG V:M-s Ia
Pl um Brook Ordnance Works

?OR
0(,Dit" /Td Owt,

SWEE r
a, 0~OF S*EErS

ELEv. Descitryla" 0, MAMIALS F!EL0 SCREEN04
RESULTS
-=L-

CE0TfCw SAMPLE
on CM sow NO .

(et

MIALT
SAMPLjC4L

ffl

REMARKS

4.)&t--z4 f#-fA-
Ow5f44 so- AqA!0,) .013.0 Aec-: 0 .

ivsA
4Aof

(-3
Lpstz 0.)

w,
orkn C]"

Avfl div

Plots C
1~

ty) C,

Gf#tj got y d" w/ PJ114=:0 pa-PA- 0OWCOVA

brOWAI'S~ %JtjfPj/ MSIA'4e,~ SR6- R~ni A-0
wee .01/0-0 ft, *24

Lat.. a

7'rown ~,o C, It?, qrA~ Z-0 PO-PA-A
vor', 5flfl

2 0
w

,

L cs~

r

Plum Brook Ordnance Works



HTRW DRILL ING LOG p9-4ps1
1. COMPANY

"
AmEDaMes & Moore

DRILLINg;!ONTRACTOFt 5"tt I

-?Alta OF SHEETS

3. PROJEC r

Plum Brook Ordnance Works
4. LOCATION

Sandusky, Ohio
S. NAME OF DRILLER

low

6. MANUFACTURER'S DESIGNATION OF DRILL

(ok lic A-TV
7. SIZES AND TYPES OF DRILLING
A110 SAMPLING EOUIPME11T

1;0 S. HOLE LOCATION ~0_4,k

II o.1

0 i. SURFACE ELEVATI

10 . DATE STARTED 11 . DATE COMPLETED

I . . OVERBURDEN THICKNESS
.A

15 . DEPTH GROUNOWATEB JNCOUNTERED

A/ffJ AM
13. DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER ANO EL PSED TIME AFTER DRILLING COMPLETED

W

rytA

14 . TOTAL DEPTH OF HOLE R WATER LEVEL MEA' RE E rs SPECtF

10 tvix , N ,

18. GEOTECk4NICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER OF CORE BOXES

None I I lyfA
ZI-1. ')AUPLE5 FOR CHEmICAL ANALYSIS voc METALS --Kpt. PE,-f .)THER UTHER (OPEC I'll 1--t . TOTAL CORE

I AEC(,vER,#tA,I L.^jj I uz I vq=l
JG-- I ETHER (SPEW(I JZ- SIGNATUP1101' IPI^CTOUJ2' . DISPoSITION L.IF HULE: BACKFILLED MOfll TURII wELL



HTRW DRILLING LOG T, 11.- ~Sll
xM

P*ojEc r I

Plum Brook Ordnance Works
Ifj-CT-1) &4 /_Tf)0fj)jVp Aff.1 smar

01 -;:t
MEV. OfFIT" DESCRIPTIft OF MATMIALS

cc)

FIELD SCWANM
RESLIVS

141

CE0rfC% SAWKE
OR CORE x fJ0 .

1.190

APALYTICAL
SAmPLE NO .
M

RALI- Slow Ct,sit .
P-0

D10/3-0

DV-'g A~
n4triq
9fmo~ WA *vbQ

plow

7-

--

L0SA :

PwJ CLi
ZIP% MvU+

lcwCai4j : '33

A-w: 0
LOA

Ctr%7 944,
INVAD~ 10 -v

sit-

C4: ;~9;?j
A . P,0

: zwRe
ONCAISA 4v vjt~

c,
kait. a

otoxv, 1w^A11%f ow C~Vjj . 415,11/1

ORS~iC4~- -P,,Jluk~e =V) NOA- 9-0V ,, Atz': Q-6
UAI: 0

7

Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . COMPANY NAME

Dames & Moore
2. ORILAS ONTRACTOR

4ka 0[i
$MEET

OF SHEETQ

3. PROJECT

Plum Brook Ordnance Works
4. LOCATION

Sandusky, hio
S. NAME OF DRILLER

p IAft%,

_/n56. MANUFACTURER'S DESIGNATION OF DRILLr

44 ktv

7 SIZES AND TYPES OF DRILLING ~m cpadfA d 5. MOLE LOCATION
A;40 SAMPLI14C EOUIPMENT dra2 'h%jbd-L;4C Ff/n~k,,)r-

1>E&i1 EVATION9. SURFACEW

fig
10 . DATE STARTED DATE COMPLETED710-3a -R4 ) 0-30 :14

1- OVERBURDEN THICKNESS A//A 15 . DEPTH GROUNDWATER ENCOUNTERED

[VIA
13 . DEPTH DRILLED INTO ROCK

I*

16 . DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC COMPLETED

I IV/1q

14 . TOTAL DEPTH OF HOLE

)0 F+
IT . OTHER WATER LEVEL MEASUREMENTS (SPECIF,?

I Adft
18 . GEOTECONICAL SAMPLES

None
DISTURBED UNDISTURBED

I
19 . TOTAL NUMBER OF CORE BOxEl

fvx .,
-',AMPLE$ FOR CHEMICAL APIAt,151$ voc METALS .~KRX-Etlf-rr I OTHER (SPECIFY rHER (iPECIF), 1 TOTRAL COA~--i .

9-^F' I ua I via

I I

C VE
LIV VIA

22 . DISPOSITION LIF MULE BACKFILLED M0111 TuRIP46 WELL ~THEP ISPECIFO ] --3 . SIGNATURE OF ^PECTORA -7f



HTRW DRILLING LOG I
PR"Cr I

Pi um Brook Ordnance Works
Im-T--)0"e TeJA $MEE T

OF 4:2

ELEV,
:0)

OPT" DESCR-fPTION (W MATERIALS PELO SCREDIM
RESUL TS

Idi

CtOrtCH SAMPLE
OR CORE Box NO.

-ALvft 1

7-LSAMPLE -.1If)

REMAR S

Gw CcWi
912.- fi&A', -0

rrw
St,hA w"'i'tc,

13.0 wC., .-

puffI(elb

5

r,4VI

dowI 91;t-

~MOA5
t

tvA. 0.3

JAI C A

b,(Nmw~ , titw41n~ S#*jq aCIA
"Pic

~jj ~ e'S frf"x5 C.'A v4k L

Gv SI wA

;nff In-C5 rhC/2%3 7

Plum Brook Ordnance Works



HTRW DRILLING LOG 09-"pR-s43
DR1 . COMPANI NAME

rr A j-
Ilk, I 11K

SHEE T

Dames & Moore OF SHEET;Z

LOCA 1-Z LOCA
3. PROJEC T

LOCA

ONPlum Brook Ordnance Works Sandusky, Ohio
_. DR ILL,URER'S OF5 . NAME OF DRILLER 16 . MANUFACT DESIGNATION

7 SIZES AND TYPES OF DRILLING S. HOLE L T
A ;10 SAMPLII4G EOUIPMENT f1i4tsM4; 1!1') yp I OCA IUN I

I -
-

I pe,u I

I JjjrAWf# :0djjAtfL% A I a. SURFACE ELEVATION,

I .' . OVERBURDEN THICKNESS

10 . DATE ST

15 . DEPTH GROUNOWA

I( . DATE COMPLETED

1' . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND EI.APSED TIME AFTER DAILLINC COMPLETED

VA AA
14 . TOTAL DEPTH OF HOLE 1. OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

I t 11 AM
18 . GEOTE04NICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMBER OFW40XE.S

None I I
('of`7111`,~ 121. TOTAL CORE

-,AmP--ES FOR CHEMICAL ANALYSIS voc METALE=7'4W-R'~R;'j';..~ CTHER fSPECIFI) I OTHER
IRECOVER1 11ha I

PROJEC T I HOLE W.

22 . DISPOSITIUN BACKFILLED I M0141T ETHER LSPE(PFO 1~^J . SIGNATyftj OF I

Plum Brook Ordnance Works



HTRW DRILLING LOG
MOAC t

Pl um Brook Ordnance Works OF

ELEv.
:41

DEPTH

ILI,

DESCRIPTION OF ~TERIALS FIELO SCREENtI40
RESULTS

OR CORE BOX NO .CEOMCH ShUftE

lei

SAUftE ~A~Af"L'TIC

I

REM&RKS
.21

.

((V,4t I

0-00.0

CW (t4t,

Rtc: w

A Blow (4,A :z 5, G,~

7: ftrc-~ ]-I
60AA;A 'Ift JJW Int Rec W :0.3
Aa6--i e, pw~, cll. ;sfpj~
we+

Riw,=;)o /M
wt s~njlBrown C6,

5unt gwl(sktr ; vve4

q~ on 1431-0ig 1
PROACT

Plum Brook Ordnance Works



HINVV UNILLINU LUU rw&MIM4-4UwI-

PS-FIr -.5/ aP*oAc r
Plum Brook Ordnance Works]

'"'PECTOR r

or SHCErs

EL[v* OCIRTH
Cb)

KSCRIFTION OF, MATMALS
CO

FIELO SCREEPIM
RESULTS

COM- ShuftE
OR CORE SON tJO.

Ap"Ly TICAL
SAWLE NO.

KMARKS

LAA. 1:5

I'D 1. a

/0 3.5

4.0

70 7o
16'3

PROACI

I

"'i" "G.

Plum Brook Ordnance Works



HOLE 11HTRW DRILLING LOG F,9-?A-.ns
ILL E

1 . COMPANY NAME

7-"

SH ETAtt)
TAC - OFDames & Moore j,

3 . PROJEC T
4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
CMFS. NAME OF DRILLER 04 6. mANLIFACTLIRER*S DESiGNA1 ON OF I

rr%ll

_

w I
I - -

7 SIZES AND TYPES OF OR ILLING SfA j1 1 94 fp S . HOLE LOCATION
A;IO SAmPLI14C EOUIPMEUT

dylo OI L,4 f A I
),teeI ' &wIt "0241 J . SURFACE ELEVATIONVA

ATE COMPLE10. DATE STARTED TED

to - .?fj-S?4
71 10-30-41~

Q . OVENURDEN THICKNESS IWA 15 . DEPTH GROUNDWATER ENCOUNTERED .JaI" v In Ski1 33 . DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFT DRILLING COMPLETED

14 . TOTAL DEPTH OF HOLE 17, OTHER WATER LEVEL MEASUREMENTS iSPEC F

18 . GEOTECIINICAL SAMPLES

None
DISTURBED UNDISTURBED

1 1
19. TOTAL NUMBER OF CORE BOXES

U4
ZI) . 'SAMPLES FOR CHEMICAL AtJALfSIS voc S -)THER (SPECiPi) THEP t~PECIF), 21 . TOTAL CORE_

I

EAP
I

I"

22 . DISPUSITIUN UF HULE BACKFILLED I MOIJITURING *ELL I DITHER SIGNJT~RE OF Vj~-ECTOFJ_j

PROJEC T I HOLE 10).

Plum Brook Ordnance Works



HTRW DRILLING LOG pyFfl-ETJ
PROAC T I

Pl um Brook Ordnance Work
INSPECTOR

SmEE I

OF ~ 'p- smEErS

ELEv 09PTH 6ESCRIPTION V ,&T"IALS
IrIELO SCREEmwC

RESULTS
IA.

GE*tjCH SAMPLE
OR CORE 90V NO.

ANALYTICAL
SAMPLE NO.

tf)
REMARKS

0 Mwtw4t-
WCO PRA- AA~. ;?.o

011~; -017.0 0.7

Mow 1"11,
Agin .0

tz
tail O-G

hA&k=0 1 3,41 a
gain%
A 1Si -7eu

"M Aec' Ac
Losi :

17C

ILYA ~A
f HOLF NIL

Plum Brook Ordnance Works



HTRW DRILLING LOG APP-Av
6~

NAME

& Moore OF SHE[ T S;Z
I . COUP mes

~11,;Wr"Nb,rCdA ,r~ Setvice ;;tlx
SHEET

I

3. PROJEC t 14 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
S. NAME OF DRILLER 6. MANUFACTURfR'S DESIONATIQN OF DRILL

7 . SIZES AND TYPES ~F DR
I
LL ING 'I leti 9 IF I ip

9
5. HOLE LOCATION

-Aj4AZID SAMPLING EOUIPMEIJT (ifirD S1411,4-wi -*y44t1ftIv
-f 9. SURFACE ELEVAT IOUA

10. DATE STARTED 11, DATE COMPLETED

(v
Q . OVERBURDEN THICKNESS

WA

15 . DEPTH GROUNDWATER ENCOUNT

V17T

1' . DEPTH DRILLED INTO ROCK rviA 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

M
14. TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASURJMENTS (SPECIF,)

NO-
18. GEOTECk4NICAL SAMPLES

None
DISTURBED UNDISTURBED

I
19 . TOTAL NUMBER OF CORE e

AIIAK'
- 1j . ~,AMPLES FOR CHEMICAL ANALYSIS voc META S "fIt-~PE0.4 OTHEP (SPECIFf) 'ECIF,, I '- , . TIIIAL CORE

L-Ap I %Ja I VCJ
REC EF

:2 . DISPOSITION LF HULE BACKFILLED -011ITURIN6 WELL I OTHER (SPECIt(I I :- SIGNAARE OF APECTQd&

Plum Brook Ordnance Works



HTRW DRILLING LOG Wk?-t~g
""CT

PI um Brook Ordnance Works
INSPECTOR

f~,
SHUf

ELEV.
:01

DEPT" DESCitPTION OF MATERIALS FIELO ScWAmjw
RESULTS

GEOrtCm SAMPLE
ON CORE 90w W.

ANALYTICAL
SAMPLE NO . REMARKS

rV4 PA ofe, 1 'L1, ,

SIG- pw a-0

IDA 5 0 . ~L

catK-4 Rqe\.. 2.0
ft~ 0) fttc-. :1. 0

LD"~ - 01

SIG-

1~ 0) Aim;.
Gfft-1 5, C tvi ~k
A U&K fc,,/T kpttfs &F
81 40~ Is ~~q' wn tit

f
S~j

G 7: - -----
wAs

~o'vwov's~ 44ow S~tr%16
O.S,

Invi'T.Y 40wel

brcwh CA%Lf tvl~rcwr~sj
31 Cv CCV

v(low MA ~ ;-,Lb '. #*3+ =0) Rvo-2-0

+0 (VeA; So F4
I. I

Lask t 0-0

A-s4tfA)A~J tj 10 1-30, Ll

Plum Brook Ordnance Works



HTRW DRILLING LOG
PROJEC T

Plum Brook Ordnance Works I
wSPECTOP

ELEV. OFPT" DESCRIPTION OF MATMI'M." FIELD SCREEPoW I GtOrECH
RESMIS OR CORE

&OA01 Atd%,f CfA4 -, drj

4v, imis

60WA IN44 dAw

U/tA
5!1 W,*

19(mn P*IJ~ 9"', "

M
C

lorc;0, rn-~~~wA

T-;WQ)

I.ht%za

a

S7OF

MULITICAL REmAR S
SAMPLE NO.

eix)c)

MAW I.,kq... I#
A#IA'.2-0
Act.-I- lp
U6.0.9

V/.io

vev

Sri-
0/1&0

4- 816w(C*tr- (,,VfT,,~
q4- RcrA,' ;-V
80.0 Aw. 1 .9

Lai2O.A

p"/j
J40.0 Ak: IS
-S Lmt :D.S

Plum Brook Ordnance Works



llui,'SE~HTRW DRILLING LOG IvA-11
ILLING. SUSCO1 . COMPANY NAME

SHEE Y

Da & Mooremes vix SHEMLP

3. PROJECT -1 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER WA

6. MANUFACTURER'S DESIGNATION OF DRILL

'-
SIZES AND TYPES OF DRILLING S. MOLE LOCATIUN(j 16 kJ12tj

AM SAM
PL

114G EOwPMEIjT L
-

f 4t

i. SURFACE ELEVATION

10 . DATE STARTED I it . DATE COMPLETED

Id
Q . OVERIBURDEN THICKNESS 15 . DEPTH CROUNOWAtER ENCOUNTERED

AMA A/14
13. DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

A//A ty/A
14 . TOTAL DEPTH OF HOLE 7 . OTHER WATER LEVEL mEASUIREmEWS (SPECIF,)

0.5 dc+ 1 104

18 . CEOTEQ4NICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTAL NUMIDER OF CORE BOXE~

None I .
-0 . SAMPLES FOA CHEMICAL ANA~y VOC METALS KA!-J5F-E14Tr~- OTHER (SPECiFt) uTHER (~,PECtFv TOIAL Co- SIS -4; RECL-vI-AF' I uz I vv

BACKFILLED MUIJITUP,tk~ *ELL ETHER (JPEC*f) -'3. SIGNATUFA OF IfIMECTOR#112 . DiSPUSiTtUN uF HULE

HOLE IN) .

Plum Brook Ordnance Works



HTRW DRILLING LOG M"~~A--Tf
r"jur

Plum Brook Ordnance Works -Jat
SMEE I

let OF Sk suars

ELEV. DESCRIPTION OF UATMALS FIELD SCIIELMOM
RESULts

CEOMCM SAWLE
00x tit).OR COK

A#MLYTICAL
SAWKE NWO I

REMAAKS
.

wwC besive Al

M0;Si
&fwA -Ywg

~cgllvr,

Z-

7

Z-

1-~"
Plum Brook Ordnance Works



HTRW DRILLING LOG N~L'-
I . COM% NAME [22. DRILLING . SUBCONTRACTOR

AIIA
SHEET

mes & Moore SHEETOF

3. PROJEC T 4 . LOCATION

Plum Brook Ordnance works Sandusky, Ohio
5 . NAME OF DRILLER #1A

6 . MANUFACTURER'S DESIGNATION OF DRILL

7 . SIZES AND TYPES OF,DRILLING
AND SAL4PLI14G EOLJiPMEI T

? j9. HOLE LOCATION
IF

kJ t

i . SURFACE ELEVATION

-

10 . DATE STARTED

C L

DATE COMPLETED

5i f10 -.;1- 10
Q . OVERBURDEN THICKNESS

A/AA 15 . DEPT G OUNOWAIER jNCOUNTEfiD,

~w So! bweg1h
13. DEPTH DRILLED INTO ROCK t6 . DEPTH To WATER 0 E PSED TIME AFTER DRILLING COMPLETEDivIA
14 TOTAL DEPTH OF HOLE I I . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

18. GEOTECONICAL SAMPLES DISTURBED

I
UNDISTURBED

I
19 . TOTAL NUMBER OF CORE BOXES

411ANone .
'C-. ',AMPLES FOR CHEwICAL ANALYSIS voc METALS OT ER (SPECIFf) UTHER 15PECIF), -'I . TOTAL Co E
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1. C 2. DRILLINC 1ACTOR $MEE T

Ow6ime"'s` & moore I M~I L'(1, --Or SWEETSj.jj~v.
3 . p*OAC T -1. LOCATION

Plum Brook-Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER 6. MANUIFAr~ER'S DESIGNATION OF DMILL

1. SIZES AND TYPES OF DRILLING S . HOLE LOCATION
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1 . COMPANY NA14

Dames & Moore
2. DRILLING SUBCONTRACTOR
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3. PPOJEC T Plum Brook Ordnance Works
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Sandusky, Ohio-
5. NAME Of DRILLER/1/ 0,4
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Dames & Moore 0r1i1 ;,,j 5atvices C'f S14EETS

3 PPOJEC T 4 . LOCATION J7

Plum Brook Ordnance Works Sandusky, Ohio
5. NAME OF DRILLER

0 jl

6. MANUFACTURER'S DES

Oi ~ ' i

IGNATION OF DRILL

fl- /;0,41 &t e,v c f O c
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/9/ 49.--l Ir v
6. MANWACTURER'S DESIGNATION OF DRILL

10,
.
cc/" .Cx 0-/;o

1 . SIZES AND TYPES OeDRILLIN6 yy 1 1,10 //Id, ~ Y9 ~U S . "OLE LOCATION
AftO SAMPLI14C EOUIPMEUT ",eeller Ndr~4 , .( Oes-I )pomc)~
AleD ^,, , 0.1 Jo*p " ; ~ M Fe. J . SLAFACE ELEVATION

10. DATE STARTED ji . DATE COMPLETED

//- ~- qv 1
I .- . OVEPeURDEN THICKNESS 15 . DEPT GROUNDWATER EN'OUNTERED

I
v Im r19,1 , ~ ; Cpe.4 rp ~~ 1A A C C 'OP7 0) 0") InCC~

013. DEPTH DRILLED INTO ROCv 16 . DEPTH TO WATER AND ELAPSED TIME AFTERI~iLLI-CoCiMPLETED

/fl/ "ers - q 's -ro r-s
14 . TOTAL DEPTH OF HOLE T, OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

67-0 11717 .0? 6 , 9 Tor, -/9 -9v
18 . GEOTEC"NICAL SAMPLES DISTURBED uNDiSTLORBED 13 . 70TAL N1JMeER OF CORE POXES

None --- - I I
-

. 3
7PECIF, 1,-I . t01AF(IF, CHEMICAL VOC METALS .,T7E-R7SPEC IF V) utmER L COPE

i I L-AIJ I V3 I Vl= .-4 "~' 6,/- . .

PROJEC T "OLE K) .

f,6 - 13,.,J- "n 9
Plum Brook Ordnance Works



HTRW DRILLING LOG -Ag, -- -16,; C, / - 9
P*0jEC r I

Plum Brook Ordnance Works
INSPECTOR SJIU

of ~2- SMUTS
CLEV . Kor"

,

DESCRIPTIOk OF MAMIALS
(0) RESLILts

U0ftCw SAMPLE
OR Can Dow W.

MALITICAL
SAMPLE tjO .

REMORS

:Qi

0
"1'

1Ark /,~4 5; / YV, v

5

-7: Ye lk*,u

;0

Co L/ e.

7

I "Q-", 1 - 6L, /-
Plum Brook Ordnance Works



Hl~<VV UNILLINU LUU -"
POCACT

Pl um Brook Ordnance Works
WSPECTON S14EE

Of
EL(v . DEPTH DESCRIPTION OF MIA"PIALS

IC)
FIELD SCREENINC

TS
CEOTCCM SAAVVE
04 COM DOW PID .

AN&L.TTICAL
SOMPLE NO. REMARKS

: ,~;Zm Q 5 4 C

C b- v e 4-

0~ C, 10 r~>,,

7

/C

W (' 1 ie-I v44 , jg,Abler

~110
lfe~ I'-

PRU61LLI "U" NU.

Plum Brook Ordnance Works
I f,6 - gecl - In W/



HIHW URILLING LOU
"OACT

P1 um Brook Ordnance Works
WSPECTOR

OF ~/ SiiCErS

ELIV. 01PT" OF NAMIALS FfEL0 SCWJMMC
*ESLIL rS

GEOMCH S&MPLE
OR CV1 Box no .

&HAI.YT
S&NPL

REMAW

7
rC

4-- CO rt /020

1;11114 1)0 /;0
7

-0

jw-, -

//I r 0 r

I -f e ~-
Plum Brook Ordnance Works



HTRW DRILLING LOG F' "-"
P*QACr

Plum Brook Ordnance Works
MSPECTOP S-ff

or - Swars
DEPTH MA"XIALS

IC)

ClOrICK SAMPLE
OR COPE Dow Poo.

044LITICAL
SAMMA NO .

REMARK S

A

r r

3o .6'

k 2 -4 31, 76'
CC .- f,

" 'A VC Co .5,41

3
ry

/,j Q

d A17

-7: r' 13 e, k

7.
z
z

z
Z-

7~ 9,

k., 3 .L4 317,5

ge~, 49. r qa 3,7, 5

L/ PROAC T

I -- -

Plum Brook Ordnance Works
/0,9 -13e,2 ~J



HTRW DRILLING LOG '777"ec-i -
POMCT I

Pi um Brook Ordnance Works
S.CEf

,
OF ~? sours

ELEv' KPT" KSCRIPTWN or MATMIALS
cc)

FIELD SCREEFINC
RESULTS

CEOMC" SAwKE
on COM Dow f4L

ANALYTICAL
S"Ou NO .

REMAW

:01 lop

r t,

~2

Y3

k

r e~

q~-

co"Joie t

T, t,,.k

~0r r, i",
0, //- / .? - 9 q . :5, ;1 5 r e,

1, 5 41 r

"O'k" I - /9 e 2 - M
Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . COMPANY NAME 2. DRILLING . SUBCONTRACTOR S.EET

Dames & Moore lge~Esco 101-1 lb,A4 5e f I/ l'c to OF / SWEEIS

3. PROJEC T

Plum Brook Ordnance Works
4. LOCATIA

Sandusky, Ohio
S. NAME OF DRILLER 6. mANLIFaCTLORER'S DES~ IGNATION OF VAILL

/I] b#41ev

'0

1

e,

drllc~ 0-J~l0

7. SIZE' AND TYPES WORILLINCr 1, X"TAP R5A. S. "OLE LOCATIUN
A180 SAMPLI14C EOUIPMENT ~eooprj re ile f Ig.,..4-A A ~10 / fooLd - Sackgro k ri

,Aj)( e0re e &( ;,d 3 . SURFACE ELEVATION #I

10 . DATE STARTED DATE COMPLETED

/0 - ;19- ? ~, I '' //- /3 - 7 ~
I_ L)VEPeURDEN THICKNESS IS . DEPTH GROUNOWATIER ENCOUNTERED

115
/

/4 4 rAcg v ."~ p I,ec/ &n4d Ca r iAq CovoyL-Are c~
13. DEPTH OR ILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC COMPLETED

/ 7 . / 7 ',6-ro c 7 li ~ r s
14 . TOTAL DEPTH OF HOLE T. OTHER WATER LEVEL LAEAIUREmENTS ISPECjF,)

4,?, 5 , lerps ) 5,~- 3 "/?7-00 I/f 4 5 ',6T2 r, 11-16 -9~'
IS . GEOTECtsNiCAL SAMPLES DISTURBED uNOiSTuRBED 19 . TOTAL NLPABEP OF CORE BOXES

None --- I I -
-',AvP,-ES F(JA CHEVI~AL ANALVSI~ voc JtMETAL~

I
OTHER (SPECIFfj

'IT-EP
t~PECIF, ]--I . TOTAL CORE

I L-AF WQ I vul %

DISPOSITIUN Lg HL?LE BAC~F ILEC I Mow TuRita, OF AIISPECTOFL-ELL I ~TWEA iSPECIF" 1 :2. SICNAt64(
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Pl um Brook Ordnance Works I 2(W 0 -
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C/O/,

Pe ce) tie
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4,

SAXdo z

V -,ge /77 PJ
Plum Brook Ordnance Works



HTRW DRILLING LOG
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Plum Brook Ordnance Works
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ELEv. DEPT" KSCRfPTIoN OF MATOIALS FIELD SCAELNINC

8ESLL ?I
"I

Gf0rEC- S wPLE
0a Copc 0,01 140

. ~LITICAL REm&P.S
SAWLE 40 .

k6 1~ r v e. r

12 -Z

13-

-7

I I -f,13-8ed- lnw;o
Plum Brook Ordnance Works



-1 . ~-HTRW DRILLING LOG *09 -grC/ - In4d,2
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Plum Brook Ordnance Works 11 of ~/ sWErs
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"
ICAL REM&P .RESUL 0. COPE B01 110. 1 SAMPLE NO.
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Plum Brook Ordnance Works



HTRW DRILLING LOG fif- A, C~j -
fta=r IW^CTOP Sw-E r ,
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ELEv DEPT" OEURIPTION OF "TOIALS FIELD WREEHmC I GE0TtC- 1AMPU ; ~VTICAL *E~APK'

VESUL OR COPS 90, 0~ I SAII17~E NO.

6ec-,ne!, F-res"',
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Plum Brook Ordnance Works
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APPENDIX D

MONITORING WELL CONSTRUCTION DIAGRAMS

G :\WP\C\COE\PLUM-BRO .OK\REDWATER\RWP.ALL



+5-

STEEL PROTECTIVE CASING -
2" P~VISER -
1/4" N HOL

0- 4" MINIMUM 1222~
AIR SPACE-

CEMENT GROUT
TOP OF BENTONITE SEAL 2.0'BGS

VENTED LOCKING CAP

2 .0' 101 12YSTICK-UP
777~

BENTONITE SEAL

SANDPACK FILTER

GROUND SURFACE

No. 0.010 SCREEN, 2" PVC Sch. 40 TRILOC

CAP/SUMP

-25-

STEEL PROTECTIVE CASING

NOTE : 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

PB-WA-MW1
OVERBURDEN WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES & MOORE



+5-

0-

-5-

-10-

-15-

-20-

-25-

VENTED LOCKING CAP

2 .5'STICK-UP
D SURFACE

BENTONITE SEAL

No . 0.010 SCREEN, 2" PVC Sch. 40 TRILOC

SANDPACK FILTER

CAP/SUMP

STEEL PROTECTIVE CASING

NOTE : 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

PB-WA-MW2
OVERBURDEN WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES & MOORE



+5-

0-

-5-

-10-

STEEL PROTECTIVE CASING
2" PVDUIISE
114" N

H~
L

A-- RAIkIIRAI IRA evr~7~

VENTED LOCKING CAP

2.0' 2.5'STICK-UP

- BENTONITE SEAL

SANDPACK FILTER

ROUND SURFACE

No . 0.010 SCREEN, 2" PVC Sch. 40 TRILOC

-15-

-20-

CAP/SUMP

-25-

STEEL PROTECTIVE CASING

NOTE : 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

PB-PR-MW7
OVERBURDEN WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES &MOORE



+5-

0-
AIR SPACE

CEMENT GROUT

TOP OF BENTONITE SEAL 3.0'13GS -

TOP OF SANDPACK 4.0'13GS -
-5- TOP OF SCREEN 5.0'BGS-

-10-

-15-

-20-

-25-

-30-

STEEL PROTECTIVE CASING

TOTAL DEPTH OF WELL 27.5'BGS

BENTONITE SEAL

SANDPACK FILTER

D SURFACE

STEEL PROTECTIVE CASING

NOTE : 3" x 5.0'steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

VENTED LOCKING CAP

2.01
10 ~ I

2.5'STICK-UP

PB-PR-MW8
OVERBURDEN WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES& MOORE



+5-

STEEL PROTECTIVE CASING
2" PVC RISER
1/4" DRAIN HO

0- 4 MINIMUM-&K,*L"M

AIR SPACE-
CEMENT GROUT-

TOP OF BENTONITE SEAL 2.0'13GS -

TOP OF SANDPACK 3.0'BGS -

TOP OF SCREEN 4.0'BGS-
-5-

-10-

-15-

TOTAL DEPTH OF WELL 19.0'BGS

-20-

-25-

VENTED LOCKING CAP

2 .0'
1011

3.0'STICK-UP

77777" GROUND SURFACE

STEEL PROTECTIVE CASING

NOTE: 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

PB-PR-MW9
OVERBURDEN WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES & MOORE



STEEL PROTECTIVE CASING
4" PVC RISER

+4 - 1/4" DRAIN HOLE VENTED LOCKING CAP
CONCRETE PAD

'4" MINIMUM 3.0 STICK-UP GROUND SURFACE
0

AIR SPACE
-4 CEMENT GROUT

-8

-12

-16

-20 ............

-24 TOP OF ROCK 245BGS

-28

-32

-36 -

-40 -

-44 -

-48 -

-52 -

-56 -

-60 -

-64 -

-68 -

-72 -

-76 -

TOTAL DEPTH OF BOREHOLE 52 .2'BGS

STEEL PROTECTIVE CASING

NOTE: 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimurn depth of 2.0' .

TEEL POST

PB-Bed-MW-14
BEDROCK WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES & MOORE



STEEL PROTECTIVE CASING
4" PVC RISER

1/4" DRAIN HOLE VENTED LOCKING CAP
+4 -

CONCRETE PAD
4" MINIMUM 2.6'STICK-UP GROUND SURFACE

0

AIR SPACE X
-4 CEMENT GROUT

-8

-12
OX

-16

-20

BGSTOP OF ROCK 24.3
-24

-28

-32

-36 -

-40 -

-44 -

-48 -

-52 -

-56 -

-60 -

-64 -

-68

-72

-76

TOTAL DEPTH OF BOREHOLE 744BGS

STEEL PROTECTIVE CASING

NOTE : 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2 .0' .

TEEL POST

PB-Bed-MW-15
BEDROCK WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES &MOORE



STEEL PROTECTIVE CASING
4" PVC RISER

+4 1/4" DRAIN HOLE VENTED LOCKING CAP
CONCRETE PAD
4" MINIMUM 2.6'STICK-UP GROUND SURFACE0

AIR SPACE
-4 CEMENT GROUT XXX

-8
. . . . . . . . . .

-12

-16
TOP OF ROCK 19.1'BGS

-20

SURFACE - FRACTURED ROCK
-24

-28

-32 BOTTOM OF 4" PVC CASING 2',0'BGS

-36
COMPETENT ROCK

-40 -
------ NO ROCK CORE BORINGI

-44 -
OPEN HOLE

-48

-52

-56

-60

-64

-68

-72

-76

TOTAL DEPTH OF BOREHOLE 49.5'BGS

STEEL PROTECTIVE CASING

NOTE : 3" x5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

TEEL POST

PB-Bed-MW-19
BEDROCK WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES& MOORE



STEEL PROTECTIVE CASING
4" PVC RISER

+4 - 1/4" DRAIN HOLE VENTED LOCKING CAP
CONCRETE PAD
4" MINIMUM----*- 2 .8'STICK-UP GROUND SURFACE

0 - 4L
AIR SPACE

-4 CEMENT GROUT

-8

-12

-16

-20 TOP OF ROCK 21 .5'BGS

-24 SURFACE -]FRACTURE10 ROCK X .
...........

-28

-32

BOT1-0MOF4"PVCCAS1NG35,0'B(3S
-36

COMPETENT ROCK

-40 NO ROCK CORE 6ORNG

-44 OPEN HOLE

-48

-52

-56

-60

-64

-68

-72 -

-76 -

TOTAL DEPTH OF BOREHOLE 49.5'BGS

STEEL PROTECTIVE CASING

NOTE: 3" x 5.0' steel post set at
each comer of the concrete pad
to a minimum depth of 2.0' .

,TEEL POST

PB-Bed-MW-20
BEDROCK WELL DETAILS

Plum Brook Ordnance Works
Sandusky, Ohio

DAMES & MOORE



APPENDIX E

SIEVE ANALYSES

G:\WP\C\COE\PLUM-BRO.OK\REDWATERkRWP .ALL



GRADATION CURVE
Boring PB-WA-MW1, Sample at 4-22.4 ft

Grain Size In Millimeters
19.0 4.8 0.85 0.26 0.075



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-WA-MW1
Sample at 4-22 .4 feet

Wet soil & dish 390
Dry soil & dish 336
Dish 113 .6

Moisture Content = 24 .3

Dry weight of total sample=

SIEVE ANALYSIS

222 .4

weight %
Sieve # retained Finer Finer mm

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00t 100 .0 19 .0
3/8 inch 0 100 .00t 100 .0 9 .5
# 4 1 .83 99 .18% 99 .2 4 .8
# 10 3 .79 98 .30%- 98 .3 2 .0
# 20 5 .98 97 .31%- 97 .3 0 .85
# 40 7 .8 96 .49% 96 .5 0 .43
# 60 9 .67 95 .65% 95 .7 0 .25
# 100 11 .68 94 .75%- 94 .7 0 .15
# 200 14 .6 93 .40 93 .4 0 .075



MECHANICAL ANALYSIS (S) HA

DATE BY
JOB NUMBER 2-41P.!?2 0 OWNER/CLIENTIWIM F)P"4- Cl
LOCATION

BORING RLW)4 - MW I . SAMPLE DEPTH 4-2-2--l-i

NUMBER OF RINGS DISH
WT. OF RINGS & WET SOL wr. OF DISH & WET SOL

. . . . . . . . . . . . . . . . . . . . . . . ~~i.*61i C;il7i i. . . . . . . .
WT OF WET SOL

. . . . . . . . . . . . . . . . . . .
WT. OF M04STLORE. .

FIELD DENSITY
. . . . . . . . . o . . . . . . . . . . . . .

~yf..OF DISH
. . .
L

DRY DENSITY WT. OF DRY SOL
FELD MOG-I7URE CONTENT

-#20

WASH SEVE DRY SIEVE WSGHT OF OVEN DRY SOL
.

(grams)

DISH DISH SIEVE WEIGHT ACCUMUILATNIE
WEIGHT

AC40UWJLATTVE PERCENT

NUMBER w6c4""
"AIBM RE'r"IED RETAINED RETAWED FINER

3"

3/4'

3/8"

#4

PAN

'TOTAL

DISH DIS ACCUM. ACCUMULATIVE PERCENT

NUMBER
H

WEIGHT
SEVE
NUMBER

WEIGHT
RETA94ED

WEIGHT
RETAINED

PARTIAL TOTAL

RETAINED FINER FINER

#10 ~),72
#20 a,~e)
#40 760 .
#60 L. r-7
#100 (,A
#200 o

PAN T
TOTAL

I

6/1 Darnes & Moore



0

ca

0
c

GRADATION CURVE
Boring PB-WA-MW2, Sample at 4-12 feet

19.0 4.8 0.85 0.25 0.075
Grain Size In Millimeters

37.5 9.5 2-0 0.43 0.15



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-WA-MW2
Sample at 4 to 12 feet

Wet soil & dish 396 .4
Dry soil & dish 347 .3
Dish 106 .8

Moisture Content = 20 .4

Dry weight of total sample=

SIEVE ANALYSIS

240 .5

weight %
Sieve # retained Finer Finer nim

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00W 100 .0 19 .0
3/8 inch 2 .54 98 .94%- 98 .9 9 .5
# 4 5 .88 97 .56%- 97 .6 4 .8
# 10 17 .19 92 .85% 92 .9 2 .0
# 20 25 .9 89 .23%- 89 .2 0 .85
# 40 31 .72 86 .81% 86 .8 0 .43
# 60 37 .78 84 .29% 84 .3 0 .25
# 100 45 .82 80 .95%- 80 .9 0 .15
# 200 52 .76 78 .06%- 78 .1 0 .075



MECHANICAL ANALYSIS (~;) HA

DATE 124~94 BY
JOB NUMBER 4L4iQ57- Q-;~~ OWNER/CLIENT R-UW\ 22-Me-
LOCATION

BORING PE-WA - MW2. SAMPLE
I

DEPTH Ail~

-#20

NUMBER OF RINGS DISH
WT. OF RINGS & WET SOL WT. OF DISH & WET SOL
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . . . . .WT. OF WET SOIL WT. OF MOISTURE
FIELD DENSMY

. . . . . . . . . . . . . . .
WT. OF DISH

DRY DENSrT`Y *VR*6~ DRY SOL
FIELD MOISTURE CONTENT

WASH SIEVE DRY SIEVE WEIGHT OF OVEN DRY SOL
.

(grams)

DiSH
WMBER

DISH
`

SIEVE WEICkff ACCUIVILlUTIVE
WEG4ff

ACCUMULATIVE PERCENT
WE]GHT WMBM RETAINED RElAV4ED FRETANED FWER

3.

1-1/2'

3/4" .0
3/8"

#4

PAN

DISH DISH SIEVE W ACCUR ACCUMULATIVE PERCENT

NUMBER WEIGHT NUMBER
EIGHT

RETA24ED
WEIGHT
RETAWED

PARTIAL TOTAL
I

RETAINED
---

FV4ER FINER

#10 1-7. 1 9
#20 Z1519D
#40 a

#60 'F701
#100 4456,21
#200

PAN

TOTAL

c
I- Dames & Moore



GRADATION CURVE
Boring PB-PR-MW7, at 4-22 feet

100-
96. . .. . . . . . . . . ------------------------ ---------------- . . . . . . . . . .. . . . . . . .. . ..... . . . . . . ...

.. . . . .. ..... . . . . . . --------
. . . . . ..... . . . . . ... . . . . . . .. . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . .

.90. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .... . . . . . .. . . . . . . .. . . . . . .. ... . . . . .. . .. . . . . . . ... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
as. . . .. . . . . . . .

. . . . . . ... . . . . . ..... . . . . .. . . . . . . . . . . .. . . -7 .... . . . . . .. . . .. .. . . . . . . . . . . . . . . . . .
. . . . . .. . . . . . ... . . . . . .... . . . . . .. . . . . . ..7 . . . . . . .. . . . . . .... . . . . . . . .... . . . . . . . . . . . . . . . . . . .. . .

so-
. . . . . . . . . . . .... . . . . . ... . . . . . . . . . . . . . ... . . . . . ... .. .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . ... . . . . . . . . . . . . ... . . . . . . ... . . . . . . .. . . . . . ... . . . . . ..... . . . . . .. . . . . . .. . . . . . .... . . . . . ... . . . . . . . . . . . . ... .. . . . . . . . . . .. . . . - . ... . . . . . .. . . . . . . ... . .

75. . . . . . . . .. .. . . . . . .. . . . . . . .. . . . . .. .. . . . . . .... . . . . . .. . . . . . . . . . . . . . .. . . . . . . . ... . . . . . . . . . . . . . .. . . . . . .... . . . . ... . . . . . . . . . . . . . . . .. . . . . .... . . . . . .... . . . . . . . . . . .... . . . . . .... . . . . . .. ... . . . . . .. . . . . . . . .. . . . ..... . . . . . . ... . . . . . .. . . . . . .. .. . .

70- -- --------- . . . . . .. . . . . . . . . ... . . . . . . . . * . . . . . . 7. . . . . . . *---------- *** . . . . . . . . . . . .. . . . . . .. . . . . . . ..... . . . . .. . . . . . . . .. . . . . . .. .. . . .... . . . . . . . .. . . . . . .... . . . . . .. . . . . . . ... . . . . ..... . . . . . .... . . . . . .. . . . . . .... . .

v

65- ---. . .. . . . . . . .. . . . . . ... . . . . . . .. . . . . . .. . .-. . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . .. .. . . . . . . .. . . . . . . .. . . . . . . ... . . . . I ... . . . . . . . . . . . . . . ... . . . . . .... . . . . ... . . . . . . . . . . . . . .... . . . . .. . . . . . . .. . . . . . .. . . .. . . . . . . . . .. .. . . . . . . . . . . .... . .
w. . . . . . . . .. . . . . . . . ... . . . . . . . . . . . . . . .. . . . I . . ... . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . .... . . . . . .. . . . . . . . . . . . . . ..... . . . . . ... . . . . .. . . . . . . . .. . . . . . ..... . . . . . .... . . . . . ... . .. . . .. . . . . . . . . . . . . . . . . . . . . . . ... . . .

co 55. . . . . . . ... . . . . . .. . . . . . . .. . . . . . . . . . . . .. ... . . . . . .... . . . . . .. . . . . . . . . . . . ..... . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . ... . . . . . . .. . . . . . ..... . . . . . . . . . . . .. . . . . . .... . . . . . .. . . . . . . . . . . .... . . . . . . . . . I. . . . . .. . . . . . . . . . . . . . . . ... . . . . . . . . . .
so. . . . . .... . . . . . . . . . . . . . . .. . . . . . . ... . . ..... . . . . . .. . . . . . . . . . . . . ... . . . . . ... . . . . . . . . . . . . .. .- . . . . .. .. . . . . . . . . . I . . . . . . . . . . . --------------- . .. . . . . . .... . . . . . .... . . . . . ... . . . . . . . . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . . .

LL . . . . . .. . . . . . . . . . . . . . .. ... . . . . . ... . . . . . .. . . . . . . . . . . . . . . . . ... .L . . . .. .. . . . . . .. . . . . . . .. . . . ... .. . . . . . .... . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . .... . . . . . ... . . . . . . .. . . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . .. . . . .... . . . . .
c 40. . . . . .. moisture 21 .0 0~0 . . . . . ... . . . . . ... . . . . . .. . . . . . . . . . . . . . . . . ..

. . . . . . . ... . . . . . ... . . . . . .
. . . . . .... . . . . . ... . . . .

. . . . . . . . .. .. . . . . . . .. . . . .. .. . . . . . .. . . . . . . ... .0 . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .

a_
35. . . ... . . . . . . L . . . . . . . . . . .. .. . . . . . .... . . . . . .. . . . . . . . . . . . . ..... . . . . . .... . . . . . . .. . . . . . .I.. . . . . . ... . . . . . . ... . . . . . . ... . . . . . . .. . . . . . .. . . . . . . ... . . . . . .... . . . . .. . . . . . . . .. . . . . . .... . . . .. . . . . . . ... . . . . . . . .. . . . . . . . . . . . . .

. . ... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . ... . . . . . ..... . . . . . . . . ... .. . . . . . .. . . . . . . . ... . .-.. . . . . . . .... . . . . . ... . . . . . ... . . . . . . . . . . . . . . . . . . . . . .... . . . . . .. .. . . . . . . . . . . . . ... . . . . . . . . . . . .. . . . . . .. . . . . . . . . . .. .

25. . .. . . . . . . . . -------- --------------- -------- .. . . . . . . . . .. . . . . .... . . . . . .. .. . . . . . . . . . ..... . . . . . .... . . I . . .. . . . . . . .. . . . . . ..... . . . . . ... . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .... . . . . . .. . . . . . . . . . . . . .... . . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . .. .
. . .. . . . . . . . . . . . . . . . ... . . . . . .. . . . . . . . . ... . . . . . . . .. . . . . .. . . . . . . . .. . . . . . . ... . . . . ... . . . . . . . . . . . . . . . . .. . . . . . .I. . . . . . ..... . . . . . . ... . . . . . .... . . . . . ... . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . . . . . . ... . . . . . . . . . . . . . .. . . . . . . . .. . . . . .

. . . . .. .
15. . .. . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . . . .... . . . . . .... . . . . .. .... . . . . . . . . . . . . . . ... . . . ... . . . . . . .. . . - . . . . . . . . . . . ... . . . . . . .. . . . . . . .. . . . . . . ... . . . . . .... . . . . . . . . . . . . .. . . . . . . ... . . . . . ... . . . . . . . . . . . . ... . . . . . . . . . . . . .... .
10- . . . . ... . . . . . .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. .. . . . . . ---- ---- . . . . . . .. . . . . .... . . I. . . ..... . . . . . ... . . . ..... . .. . . . . .... . . . . .. . . .... . . . . ..... . . . ... . . . . .... . . . . . ... . . . . . . .
5 .. . . . . . . ... . . . . . .. . . . . . ..

L
3/4 #4 . . . #10 .. . . . . . ... . . . j 407

. . . . .. . . . . . . . . . . . . . ... . . .. . . . . .o i- ..............- I
37.6 9.5 io 0.43 0.15

19.0 4.8 0.85 0.26 0.076
Grain Size In Millimeters



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-PR-MW7
Sample at 4-22 feet

Wet soil & dish 474 .7
Dry soil & dish 411 .7
Dish 111 .9

Moisture Content = 21 .0

Dry weight of total sample=

SIEVE ANALYSIS

299 .8

weight %
Sieve # retained Finer Finer TMn

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00W 100 .0 19 .0
3/8 inch 0 100 .00% 100 .0 9 .5
# 4 2 .58 99 .14%- 99 .1 4 .8
# 10 8 .54 97 .15% 97 .2 2 .0
# 20 14 .42 95 .19%- 95 .2 0 .85
# 40 20 .11 93 .29%- 93 .3 0 .43
# 60 33 .48 88 .83% 88 .8 0 .25
# 100 46 .16 84 .60%- 84 .6 0 .15
# 200 55 .98 81 .33% 81 .3 0 .075



MECHANICAL ANALYSIS (S HA -#20,

DATE BY

JOB NUMBER 26J Q-'5 - OWNERXLIENT~J-DM FIZ'Xv-g~:) CG-7
LOCATION

BORINGF6- SAMPLE DEPTH +-2-2-'
NUMBER OF RINGS DISH
WT. OF RINGS & WIET SOL WT. OF DISH & WET SOL

*
WT. OF DISH & DRY SOL
' * ' ' * ' ' ' ' ' " ' *v~~ i6i* M0tSTUREWTFOF

FO-D DENSITY WT. DISH
DRY DENSITY WT. OF DRY SOL

FEW MOtSTURE CONTENT

WASH SIEVE DRY SIEVE WE)GI-9 OF OVEN DRY SOL (grams)

DISH DISH StEVE WEIGHT

I

ACCUMUILAMW
Wec+ff

ACCUMULATWE PlERCa4T
NUMBM WEIGHT NUMMR WTAZED WTA04ED PZrAHM FV4ER

3.

3/4'

3/8"

#4

PAN

ACCLU ACCUMULATIVE PERCENT
DISH

NUMBER
DISH

WEIGHT
SIEVE

NLRABER
WEIGHT
RETAINED

WEIGHT
RETA04ED

PARTIAL

-

TOTAL

RETAINED r-FtNER FINER

#10

#20

#40

#60

#100
#200

PAN
-----

TOTAL

----------

eftz-- Dames & Moore



GRADATION CURVE
Boring PB-PR-S14-MW8, at S-27.S feet

100- ------------------
----96. .... . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . .... . . . . . .. . . .. . . . . ... .. . . . . . . .. ----------- ----------- --------------------------------------- -------- . . . . . . ... ----------- 4. . . . . . . . . ..... . . . . . . .. . . .. . . .. ... . . . . . .. . . . . . . . .. . . . . . ..

90. .. . . . . . . . . . ------------------------ --- ------------------- . . . . . ... . . . . . .... . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . .... . . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . .. .. . . . . . . . ..
as. .. . . . . . . . . . . . . . . .... . . . . . . ----- --------------- . .. . . . . . . . . . . . . . ... . . . . . . . ... . . . . . . ... . . . . . . . . . . . . . . . . .. . . . . .... . . . . . ..... . . . . . . .. . . . . . .... . . . . . . . . . . . . . . .. . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . .... . . . . . . ... . . . . . ..... . . . . . . ... . . .
so. .. . . . . . . . .. . . . . ... .. . . . . . . . . . . . . . . . . . . . I . . . . .. . . . . . ... . . . . . .... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .I ., . . . . .... . . . . . .... . . . . . . . . . . . . . . .. . . . . . . . ... . . . . . . ... . . . . . ... . . . . . .. . . . . . ... . . . . . . . . . . . . .... . . . . . .. . . . . . . . .. . . . . . . . . . . . . .
75. . . . . . . . .. ------------- . . . . . .. . . . . . ... . . . . . .... . . . . . . . . . . . . . .. . . . . . . .- . . . . ..... . . . . .... . . . . . .... . . . . .. . . . . . . . .. . . . . . ... . . . . . .... . . . . . .... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . ----------
70. .. . . . . . . . .. . . . . . . ... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . ..... . . . . ... . . . . . . .. . . . . . . ... . . . . . .... . . . --. . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . ... . . . . .. . . . . . . . . . . . . . . . . .. . . . ---------

L 65. .. . . . . . . . . . ... . . . . . . .. . . . . . . . . . . I . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .... . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . . . .. . . . . ... . . . . . . . . . . . . . . .... . . . . . .. . . . . . .. . . . . . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . . - . . . . ...
60- ---- -- . . . . . . . .. . . . . . . ..11 . . . . . . . . . . . . . . . . . . - . .. . . . . . . . . . ... . . . . . . . . . . . . .. .. . . . . . ... . . . . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. .. . . . . .. . . . . . . . .. . . . . . ... .. . . . . . .. . . . ... . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . .

M 55. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . .. . . . . . . . . . . . . . -.1. . . . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . ... . . . . . . ... . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . . . .. . .. . . . ... . . . . . .... . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . .
50. .. . . . . . . . . . . . . . . .... . . . . . ... . . . . . . - . . . .. . . . . . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. - - .-. . . . . . .. . . . . . . . . . . . . . . . ... . . . . . .... . . . . . .. . . . . . .. . . . . ..... . . . . . ... . . . . . . .. . . . . . .... . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .

c
LZ 45- ---- ------- . . . . ... . . . . . . . . ... . . - .4 . . . . . . . .. . . . . . . .... . . . . .. . . . . . ... . . . . . .... . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . . . . . .. . . . . . . . .. . . . . ... .. . . . . . . .. . . . . .. . . . . . . ... . . . . . . . . . . . . .. . . . . . . . . ... . . . . . . . ... . . . . . . . . . . .. . . . . .
c 40. .. . . . . . ... moisture 1 5 0/6 ----------------- . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . .... . . . . .. . .. . . . . . . . . . . . . . ... . . . .... . . . . . .... . . . . . . . . . . . ... . . . . . . . . . . . ..... . . . ... . . . . . . ... . . . . . . .. . . . .. . . . . .4D

4) 35- ---- ------- t~JL . . . . . . . . . . . . . ... . . . . . . .. . .. . . . . . . . . . . . .... . . . . . .... . . . . ----------------------- ------------------- . .. . . . . . . . . .... . . . .... . . . . . ... . . . . . . . .. . . . .... . . . . . . . . . . . . . .. . . . . .. .. . . . . . .. . . . . . . ... . . . .. . . . . . .
30- ---- ------- . . . . . . .. . . . . . . . .. . . . . . .. . . . . . . . . ...I. . . . . . .. . . . . . . . . . . . . .... . . . . . .... . . . . . . . . . . . .. ... . . . . . ... . . . . . .. . . . . .. .. . . . . . ... .. . . . . . . . . . . . ... . . . . . . .. . . . . ..... . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . .. . . . .. . . . . . .

25- ---- ------- . . . . .. . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . ... . . . . . . .L . . . . . ..... . . . . . . . . . . . . . .. . . . . . .... . . . . . .... . . . . .. . . . . . ..... . . . . . ... . . . . .. . . . . . . . . . . . . . . ..... . . .. . . . . . . . ... . . . . . . . . . .L . . . .... . . . . . .. . . . . . . ... . . . . .. . . . . . . . . . . . . . .... . . . .. . . . . . .

20. .. . . . . . ... . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . .. . . . . . .. . . . . . ... . . . . . . . ... . . . . . .. . . . . . .... . . . . . ... . . . . . .. . . . . . ....- . . . . .. . . . . . . . . . .. . . . . . ..... . . . . . . . . . . . . . .. . . . . . . ... . . . . ... . . . . . . . . . . . . . . .... . . . ... . . . . . . .. . . . . . .... . . . .. . . . . . .

Is. .. . . . . . ... . . . . . ... . . . . . .. . . . . . . . . . . . . . . . .. . . . . . ... . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. . . . . . ..... . . . . . . .. . . . . . .. . . . . . .... . . . . . .... . . . . . . . . . . . . . ... . . . . . .... . . . . .. .. . . . . . .. . . . . .... . . . . . . . . . . . . . . .. . . . . . .... . . . .. . . . . .

10. . . . . . . . . .. . . . . . . ... . . . . . .... . . .. . . ------------- .. . . . . . ... . . . . . .... . . . . .. . . . . . . .... . . . . . .. . . . . . . . . . .. . . . . . ... . . . . . .... . . . . . .. . . . . .. . . . . .. . . . .. . . . .. .. . . . . . . .. . . . . . . .. . . . -----------------------
5. . . . . . . . . .. . . . . . .. . . . . . ... 3/411 . . ... . . . . . ... . . . . . .. . . . . . . . . # #10 40

.. . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. .
0-

'37.5 9 5 io 0.43 0. 1 s
19.0 4.8 0.85 0.25 0.075

Grain Size In Millimeters



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-PR-S14-MW8
Sample at 5-27 .5 feet

Wet soil & dish 327 .2
Dry soil & dish 292
Dish 111 .5

Moisture Content = 19 .5

Dry weight of total sample=

SIEVE ANALYSIS

180 .5

weight %
Sieve # retained Finer Finer mm

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00%- 100 .0 19 .0
3/8 inch 0 100 .00% 100 .0 9 .5
# 4 1 .41 99 .22%- 99 .2 4 .8
# 10 3 .58 98 .02% 98 .0 2 .0
# 20 6 .9 96 .18% 96 .2 0 .85
# 40 10 .57 94 .14% 94 .1 0 .43
# 60 14 .71 91 .85% 91 .9 0 .25
# 100 19 .07 89 .43%- 89 .4 0 .15
# 200 23 .5 86 .98%- 87 .0 0 .075



MECHANICAL ANALYSIS ~A) HA

DATE BY

JOB NUMBER 2+ 5^7 ~5 OWNER/CLIENTrWtA

LOCATION

BORING -PF5 -X--~-,++-Mk48o-AMPLE DEPTH Z7.

NUMBER OF RINGS DISH 51-- so
WT. OF RINGS & WET SOIL VVT. OF DtSH & WET SOL

* * - * * ' ** * ' * * **'*
?

. . . . . . . . . . . . . . . . . . . . . . . . . . W. OF DISH & DRY SOL
VVT. OF VVET SOL

. . . . . . . .

FELD DENSITY w-r. OF DISH
DRY DENSMY

~6~
FELD MOISTURE CONTENT

WASH SIEVE

-#20,

DRY SIEVE WElGHT OF OVEN DRY SOIL
.

(grams)

DISH DISH SIEVE WEIGW ACCUIMULATFVE
WaGW

ACCUMULATIVE PERCENT
NUMBER W8GHT "18ER RETAIINED RETAINED RETAINED

31

1-1/2'

3/4'

3/8'

#4

PAN

'TOTAL

ACCLIM. ACCUMULATIVE PERCENT
DISH

NUMBER
DISH
WEIGHT

SIEVE
NUMBER

WEIGHT
RETAINED

WEIGHT
RETAINED

PARTIAL TOTAL

RETAINED FINER FINER

#10

#20

#40

#60 147

#100 1 ~~,0-7 1
#200

PAN

TOTAL

Dames & Moore



L

GRADATION CURVE
Boring PB-PR-MW9, Sample at 4-19 feet

19.0 4.8 0.85 0.25 0.076
Grain Size In Millimeters

37.5 9.5 2-0 0.43 0.15



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-PR-MW9
Sample at 4 to 19 feet

Wet soil
Dry soil
Dish

& dish
& dish

486 .8
426 .8
114 .8

Moisture Content = 19 .2

Dry weight of total sample=

SIEVE ANALYSIS

312

weight %-
Sieve # retained Finer Finer Mm

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00% 100 .0 19 .0
3/8 inch 3 .01 99 .04% 99 .0 9 .5
# 4 9 .39 96 .99%- 97 .0 4 .8
# 10 18 .82 93 .97% 94 .0 2 .0
# 20 29 .48 90 .55%- 90 .6 0 .85
# 40 38 .03 87 .81% 87 .8 0 .43
# 60 47 .29 84 .84% 84 .8 0 .25
# 100 55 .67 82 .16% 82 .2 0 .15
# 200 65 .06 79 .15% 79 .1 0 .075



MECHANICAL
DATE )2~1 -

JOB NUM ER

LOCATION

13ORING ?-& - P-2-- MW

ANALYSIS ~~ HA -#20

BY 4--t %

OWNER/CLIENT

SAMPLE
I

DEPTH ALLL-

NUMBER OF RINGS DISH
VV7. OF RINGS & WET SOL WT.OFDtSH&WETSOL

* * * * '* ' * ' *' *' * * * ' * ' *WT. OF DL(;H & DRY SC)L. . . . . . . . . . . 452
WT. OF WET SOL

.
OF MOtSTURE

FIELD DENSITY
. . . . . . . . . . . .

DRY DENSITY

. 0 . . .

wr. OF DRY SOL
FELD MOfSTURE CONTENT

WASH SIEVE DRY SEVE WEPC4-fT OF OVEN DRY SOL arams)

DfSHl DISH
`

SIEVE WEIGHT AC4X*AJLATrVE
WEIGHT

ACCUMIJLAr7VE PERCENT
NUMBER WEIGKr NUMBER FtETAINED RETAINED RETAINED

3'

1-1/2"

3/4'

3/8'

#4

PAN

'TOTAL

ACCUM. ACCUMULATIVE PERCENT
DISH

NUMBER
DISH
WEIGHT

SIEVE
NUMBER

WEIGHT
RETAINED

WEIGHT
RETAV-4ED

PARTIAL TOTAL

RETAINED FINER FINER

#10 .1

#20 2~)-412)
#40

#60

#100
#200

PAN

TOTAL

Z-^ ~-- Dames & Moore



GRADATION CURVE
Boring PB-WA-MW1, Sand # 7

100-
95. . . .... . . . . . . . . . . . . . . . . . . .. .. . . . . . .... . . . . . .... . . . . . . .. . . . . . . ... . . . . . .... . . . . . . ... . . . . . . .. . . . . . . .. . . . . . .-. . . . .... . . . . . ---------- . . . .. . . . . . .... . . . . . ..... . . . .. . . . . . . . .. . . . . . .... . . . . .. . . . . . . .
90. . . . . . . . . . . . . . . . .. . . . . ... . . . . . .... . . . . . . . .. . . . . . . . . . . . . . ... .. . . . . .. . . . . . . . ... . . . . . ... . . . . . ... . . . . . . . . . . . . . .. . . . . .... . . . . . .... . . . . . . . . . . . . .... . . . . . . . . . . . . .. . . . . . . . . . . . . . ... . . . . . .. . . . . . ..... . . . . . .. . . . . . . . . ..
. . . . . .. . . . . . .. . . . . . . ---------- . . . .... . . . . . . .. . . ... . . . . . ... . . . . . ... . . . . . ... . . .. . . . . . .. . . . . . ... . . . . . .... . . . . . ... . . . . .... . . . .. ..... . . .. . . . . . . ... . . . . . . .. . . . . . . . . . . . . . ..... . . . . . . . . . . . . ... . . . . . . .. . . . . . . ... . . . . . . .

so. . . . ... . . . . . ... . . . . . . .. . . . . .. ... . . . . . .... . . . . . .. .. . . . . . .. . . . . ..... . . . . . .. . . . . . . . . . . . . .... . . . . . ... .. . . . . . . . . . . . .... . . . . . .... . . . . . ... . . . . . . . . . . . . . ... . . . . . . . . . . . .. . . . . . .... . . . . . .. . . . . . . .. . . . . . ... . . . . . . . . . . . ..... . . . . . .... . . . . . . . . . . . . . . .

75- ----------- . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . .. .. . . . . . . . . . . . . . . .. . . . . ... . . . . . . .. . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . ... . . . . . . . . . . ..... . . . . . . . . . . . . .. - . . . .. .. . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . .. . . . . . . . . .

70. . . . .. . . . . . . . . . . . .... . . . . . . . . . . . . .. . . . . . .. .. . . . .. . . . . . . . . . . . . . . .... . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .... . . . . . . . . . . .... . . . . . .... . . . . . ..
:
7 . . . . . ... . . . . . ... . . . . . . . T . . . . . .. . . . . . . . . . . . . . .

. . . . . . .. . .

65. . . . . . . . . ... . . . . . . .... . . . . . .. . . . . . . . . . . . . . . .. . . . . . ... . . . . . .. . . . . . . . . . . . . . . .I.. . . . . . . . . . . . . . . .. . . I . . . ... . . . . . ... . . . . . . . . . . . . . .... . . . . .. . . . . . .... . . . . . . . . . . ..... . . . . . .... . . . . . . . . . .... . . . . . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . .

60- . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .... . . . . . . . . . . . .. . . . . . . ..- . . . . ..... . . . . . . . . . . . ... . . . . . ... . . . . -. . . . . . . . . . . . . . . . ... . . . . ... . . . . . ... . . . . . . .. . . . ..... . . . . . .. . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . .

M 55- . . . . . . . . . . . . . . .. . . . . . . .----------- . . . . . . ... .. . . . . . . . . . . . . . .. . . . . . .. .. . . . . .. . . . . . . ... . . . . . . .. . . . . . . . ... . . . . . .. . . . . .... . . . . . . . .. . . . .. . . . . . .... . . . . ... . . . . . .. . . . . . . .. . . ... . . . . . . .. . . . . . ... . . . . . .. . . . . . . .. . . . . . ... . . . . . . . . . .
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40.0
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35

.30-
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#200
0

37.5 9.5 2-0 0.16
19.0 4.8 0.86 0.25 0.075

Grain Size In Millimeters



Plum Brook Ordinance Works
Sandusky Ohio

Boring PB-WA-MW1
Sand #7

Wet soil & dish 197 .6
Dry soil & dish 197 .6
Dish 111 .9

Moisture Content = 0 .0

Dry weight of total sample=

SIEVE ANALYSIS

85 .7

weight %
Sieve # retained Finer Finer nn

1 .5 inch 0 100 .00% 100 .0 37 .5
3/4 inch 0 100 .00t 100 .0 19 .0
3/8 inch 0 100 .00% 100 .0 9 .5
# 4 0 100 .00% 100 .0 4 .8
# 10 0 100 .00% 100 .0 2 .0
# 20 8 .46 90 .13%- 90 .1 0 .85
# 40 80 .48 6 .09%- 6 .1 0 .43
# 60 84 .92 0 .91% 0 .9 0 .25
# 100 85 .52 0 .21%- 0 .2 0 .15
# 200 85 .61 0 .11% 0 .1 0 .075



0MECHANICAL ANALYSIS (S~ HA -#20

DATE BY

JOB NUMBER 2+LPB-7- QM~ OWNER/CUENT?-ULA BODO CV-DILLOhILF

LOCATION

BORING P6-\Kl4-"\W SAMPLE DEPTH

NUMBER OF RINGS DISH 2116
W7. OF RINGS & WET SOL WT. OF DISH & WET SOL

* * ' ' * ' ` * * ** * * * ' '*

-

. . . . . . . . . . . . . . . . . . . . . WT. OF biiA & DRY SOL. . . . . . . . . . . .. .
WT OF WET SOL

. . . . . . . . . . . . o . . . . . .. . . . . .
W`T-. OF MOISTURE

. .

FIELD DENSFY ~yj..OF DISH-
1DRY DENSITY WT. 6~ 1;ii ic;c . . .

FELD MOISTURE CONTENT

WASH SIEVE DRY SIEVE WEIGHT OF OVEN DRY SOL

7 . ;Ie/

(grams)

DISH DISH SEVE WaGHT ACCUMULATWE
VVEGkIT

ACCUMULATIVE PERCENT
NUMBER WEIGHT NUMBER RETAINED WMM RETAINIM FINER

3'

1-1/2"

3/4'

3/8"

#4

PAN

'TOTAL

DISH ACCUM. ACCUMULATIVE PERCENT

NUMBER
DISH

WEIGHT
SIEVE
NUMBER

WEIGHT
RETAINED

WErGHT
RETAINED

PARTIAL

-
TOTAL

RETAINED T-FINER FINER

#10

#20

#40

#60

#100
#200

PAN

TOTAL

Darnes & Moore



APPENDIX F

WELL DEVELOPMENT DOCUMENTATION
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WELL DEVELOPMENT RECORD

Project Name : Plum Brook Ordnance Works

Location : Sandusky, Ohio

2. Well Designation : - ~/4 -Mtv~

Location : ~/f C1 r- r- P,_ )0&AI

3. Well Installation :
Date(s) and Time(s) :

4 . Well Development: / .3,vo
Date(s) and Time(s) : 43 - ~~q

5. Elevation of top of casing (if available) ft msI

6 . Depth from top of well casing to bottom of well : q.5 ft

7. Static Water Level

Before Development: _5 5' ft below top of casing
24 Hours After Development : ft below top of casing

3
8. Quantity of Water

0Added During Filter Placement : gallons
Added during drilling : 0 gallons

9 . Quantity of Fluid in Well
Prior to Development :

a . Standing in Well : gallons
6-75' ft x. 17 gal)

b . Contained in Annulus
(assuming 30% porosity) : C) gallons

10. Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 ( G-5 () gals x 5 = '3;Z - 5 gals to be purged) .

11 . Field Measurements of pH, Conductivity,
and Temperature :

a. Before Development :

pH : 7, ;~ conductivity : iLtuo - temperature: OC49
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Erg:-
b. During Development:

pH: conductivity : temperature:

pH: conductivity : temperature : - OC/OF

c . After Development:

pH : conductivity : temperature : OC/OF

12. Screen length : - ft

13 . Depth from top of well casing to top of sediment inside well
///-/o 11113

a. Before development : R-55 ft ~41, 6 Y

b . After development : ft

14 . Physical character of removed water

a . Clarity 0~rll De / L/141_1 GiGrVII

b. Color &rc4~

c . Particulates h e

d. Odor ~QI Z,

15 . Type and size/capacity of pump and/or bailor used : 3 vy~

16. Depth of well casing below ground surface (since flush-mount) : A ft

17 . Typical pumping rate (if applicable) : AJfA gpm

18 . Estimated recharge rate : om

19 . Quantity of water removed : gal .
/~/, C,

20 . Quantity of sediment removed : en - /_3



WELL DEVELOPMENT RECORD

1 Project Name: Plum Brook Ordnance Works

Location : Sandusky, Ohio

2. Well Designation : inwoD,
Location- we_~ ~(c k Avil

3 . Well Installation :
Date(s) and Time(s):

4 . Well Development:
1 11150 /3).0

Date(s) and Time(s) : 1-10-014 P If-7q

5. Elevation of top of casing (if available) ft msI

6. Depth from top of well casing to bottom of well : -21, E - ft

7 . Static Water Level

Before Development: -1-3 LI-3- ft below top of casing
24 Hours After Development : 3. R-3 ft below top of casing

8 . Quantity of Water
3 .

Added During Filter Placement : gallons
Added during drilling : gallons

9. Quantity of Fluid in Well
Prior to Development:

a . Standing in Well : 1 .34 gallons
( 7. 8 :7 ft x . 17 gal)

b . Contained in Annulus
(assuming 30% porosity) : -gallons

10 . Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 ( 5.8S gals x 5 = .2~. -2& gals to be purged) .

11 . Field Measurements of PH, Conductivity,
and Temperature :

a . Before Development :

PH : (~ .'~O conductivity : -37 &0 temperature: 6:5'OC/OF
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b. During Development:

pH: / 11 ;L (D temperature: ~~ 0C(fF, - t- I- conductivity :

pH: conductivity : temperature: -'C/'F

c . After Development:

pH : conductivity : temperature : _OC/OF

12 . Screen length : 10 - - . ft

13 . Depth from top of well casing to top of sediment inside well
lj//C~ JV15

a . Before development: -10, ?C ft --Lc, .7 3

b . After development : -~n ~ 3 ft

14 . Physical character of removed water

a . Clarity
V

b. Color

c . Particulates kneL:5,~~

d . Odor

15. Type and size/capacity of pump and/or bailor used :

I - nu r 1A16. Depth of well casing below ground surface I ince iluch-m -no .3 ft

17. Typical pumping rate (if applicable) : _gpm

18 . Estimated recharge rate : _gpm
V/0

19 . Quantity of water removed : 7- gal .
/~/j C,

20 . Quantity of sediment removed : 0 - c- S gal.



WELL DEVELOPMENT RECORD

1 .

2 .

3.

4.

5 .

6 .

7 .

8 .

9 .

10.

11

Project Name : Plum Brook Ordnance Works

Location : Sandusky, Ohio

Well Designation : M

Location :

Well Installation :
Date(s) and Time(s) : /0- 3/-

Well Development: 1'e '15
Date(s) and Time(s) : //

Elevation of top of casing (if available) ft rnsl

Depth from top of well casing to bottom of well : 25.0 ft

Static Water Level

Before Development : 77.3f ft below top of casing
-116 24 Hours After Development : 7. ~0 ft below top of casing

~4' ?. !5,?
Quantity of Water
Added During Filter Placement :
Added during drilling : _

Quantity of Fluid in Well
Prior to Development:

0. 0 gallons
.0 .0 . gallons

a . Standing in Well : C)o gallons
(1:~-(S ftx.17gal)

b . Contained in Annulus
(assuming 30% porosity) : gallons

Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 (12.11 gals x 5 = 1 .5~55 gals to be purged) .

Field Measurements of pH, Conductivity,
and Temperature:

a . Before Development:

pH : conductivity : <5 //0 temperature : -1-5 OC14-PI/k-!-~
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b . During Development:

pH: ~, ;7,'), conductivity : 1 .20 -'-3f) - temperature: 5- F oq~

pH: conductivity : temperature: _OC/OF

c . After Development:

pH : conductivity : temperature : OC/OF

12. Screen length : /X-C . ft

13 . Depth from top of well casing to top of sediment inside well
/X.- 1//~

a. Before development: ft .2 5 . 1

b . After development : ~?-5, / -') ft

14 . Physical character of removed water

a . Clarity np6t=~

b. Color

c. Particulates

d . Odor I~L've

15 . Type and size/capacity of pump and/or bailor used :

16 . Depth of well casing below ground surface (9inee4hish--mvurff) : .2 -2 - -3 ft

17 . Typical pumping rate (if applicable) : opm

18 . Estimated recharge rate : _gpm
~" Ii I/,,/

19 . Quantity of water removed : 14 D gal .

20 . Quantity of sediment removed : 0 1 / ~Z



WELL DEVELOPMENT RECORD

1 . Project Name: Plum Brook Ordnance Works

Location : Sandusky, Ohio

2 . Well Designation: P& - PP- - Mi-~) i?
Location : 7>-r14T01-1 re~-- -zek -R4- Ja~

3 . Well Installation :
ZZY-~Date(s) and Time(s) :

4. Well Development: /.5 50

Date(s) and Time(s) :

5. Elevation of top of casing (if available) ft msl

6. Depth from top of well casing to bottom of well : 30 . 3 ft

7. Static Water Level

Before Development : ft below top of casing
24 Hours After Development : Zj,,2.2- ft below top of casing

/V".~ /0' 7-5,
8 . Quantity of Water

Added During Filter Placement : 6 .~o
Added during drilling : 0.0 gallons

9 . Quantity of Fluid in Well
Prior to Development :

a. Standing in Well : gallons
ft x. 17 gal)

b. Contained in Annulus
(assuming 30% porosity) : gallons

gallons

10 . Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 kKz~ gals x 5 gals to be purged) .

11 . Field Measurements of pH, Conductivity,
and Temperature :

a. Before Development:

pH: 6-83 conductivity : 11070 _ temperature : ±~6, 0C/1F
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.7b. During Ivel,bent:
1qj Y C

1~113 pH :_6nductivity: 1~5 6 1.4i-temerature : OCCOF

pH : conductivity: temperature: OCIOF

c . After Development:

pH : conductivity : temperature: OC/IF

12. Screen length : ;Z a . :~ . ft

13 . Depth from top of well casin to top of sediment inside well
U/ff

a. Before development : 610-ts-ift

b . After development : ?U-c ft

14. Physical character of removed water

a . Clarity

b. Color

c. Particulates V

d. Odor re

15. Type and size/capacity of pump and/or bailor used :

16. Depth of well casing below ground surface (since flush-mount) : R7. -S ft

17. Typical pumping rate (if applicable) : -gpm

18 . Estimated recharge rate : _gpm

19 . Quantity of water removed: 2 AID gal. i'7z-
/~/so

20 . Quantity of sediment removed : - o, 3 _46~1

-pp'-af? - M"~8



WELL DEVELOPMENT RECORD

1 . Project Name : Plum Brook Ordnance Works

Location : Sandusky, Ohio

2 . Well Designation: re-PA -)rhVA

Location : Pe n~,, e, 8
3. Well Installation :

Date(s) and Time(s) :

4. Well Development:'
Date(s) and Time(s) :

5 . Elevation of top of casing (if available) ft msl

6 . Depth from top of well casing to bottom of well : 9) . G - ft

7 . Static Water Level

Before Development: R-~ g -ft below top of casing
24 Hours After Development : 1-7 .1(1 ft below top of casing

8 . Quantity of Water
Added During Filter Placement : 0 gallons
Added during drilling : gallons

9 . Quantity of Fluid in Well
Prior to Development:

a . Standing in Well : gallons
(J!L?-,~-4t x. 17 gal)

b. Contained in Annulus
(assuming 30% porosity) : gallons

10 . Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 (G,?,3 gals x 5 I-C-'-; gals to be purged) .

11 . Field Measurements of pH, Conductivity,
and Temperature :

a . Before Development :

pH : G,.9/ conductivity : . -7~010 __ temperature : 1~3~ 000
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F)Pe_-,7PA7-^7v]

b . During Development :

pH : SO conductivity : 0 _ temperature :

pH : conductivity : temperature : *C/*F

c. After Development :

pH : conductivity : temperature : _*C/IF

12 . Screen length : )5 ft

13 . Depth from top of well casing to top of sediment inside well

-
/Y/0 / /// I

a . Before development: ,:?), -S~ ft

b. After development: c2 /- 6 e ft

14

15

16

17

Physical character of removed water

a . Clarity opat 7 0(2

b . Color A
c . Particulates It

d . Odor A0119,

Type and size/capacity of pump and/or bailor used: Ad

Depth of well casing below ground surface (since flush-mount) : WA ft

Typical pumping rate (if applicable): 10 gpm
18 . Estimated recharge rate : 4 gpm

,Y/0
19 . Quantity of water removed : gal .

1 /,/Ij 0
20 . Quantity of sediment removed : e .



WELL DEVELOPMENT RECORD

1 . Project Name: Plum Brook Ordnance Works

Location : Sandusky, Ohio

2. Well Designation: 1-0

Location : Fe fill, it 4C

3. Well Installation :
Date(s) and Time(s) :

4. Well Development: I I- I I -1~'Date(s) and Time(s) :

5 . Elevation of top of casing (if available) ft msl

6 . Depth from top of well casing to .bottom of well : ft

7 . Static Water Level

Before Development : 11 . Ge ft below top of casing
24 Hours After Development: .,R5 k0l,' ft below top of casing

8 . Quantity of Water
Added During Filter Placement : gallons
Added during drilling : V'!V- '1 N/A gallons

9 . Quantity of Fluid in Well
Prior to Development:

a . Standing in Well : kw gallons
(9-L4'1 ft x.17 gal)

b . Contained in Annulus
(assuming 30% porosity) : 5.1f3 gallons

10. Total amount of water to be purged from well : Add amounts from 6 and 7 and
multiply by 5 (7-041 gals x 5 = 35 j8 gals to be purged).

11 . Field Measurements of pH, Conductivity,
and Temperature:

a . Before Development :

pH : 7 .2 conductivity : ~ % temperature : S1 OC/6
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b. During Development:

Y,
5 pH: conductivity : 7/7/Z/ temperature: 0 C)!EF

pH : conductivity : temperature: 'C/OF

c . After Development:

pH : conductivity : temperature : _*C/OF

12 . Screen length : __ ft

13 . Depth from top of well casingto top of sediment inside welli'VII W115
a . Before development: 01.6 ft .2 /, T5

b. After development: 5:?, / ~5- ft

14. Physical character of removed water

a . Clarity C 1("or
91 .

b . Color G- ir cn,
c. Particulates

"Irer dord . Odor _~.j

15 . Type and size/capacity of pump and/or bailor used: 3
16 . Depth of well casing below ground surface (since flush-mount) : ft

17 . Typical pumping rate (if applicable): AJt A qpm

18 . Estimated recharge rate : ------gpm
/Y/11 Y, 5

19 . Quantity of water removed: gal ./Y"
20. Quantity of sediment removed: _0 - / 0



Well ID: PB-WA-MW2 Collected 11-13-94

DEVELOPMENT WATER SAMPLE
Photographed December 12. 1994

PLUM BROOK ORDNANCE WORKS
Sandusky, Ohio

HTW Investigation by Dames & Moore, Inc .
for U.S . Army Corps of Engineers, Nashville District

J lip

Well ID : [T-MW02 Collected 11-15-94

DEVELOPMENT WATER SAMPLE
Photographed December 12, 1994

PLUM BROOK ORDNANCE WORKS
Sandusky . Ohio

HTW Investigation by Dames & Moore . Inc .
ror U.S . Army Corps or Engineers . Nashville District

. . .. .. .... ir

4



':~Jj ~A iIM

Well ID : PB-PR-MW7 Collected 11-14-94

DEVELOPMENT WATER SAMPLE
Photographed December 12, 1994

PLUM BROOK ORDNANCE WORKS
Sandusky, Ohio

HTW Investigation by Dames & Moore, Inc .
for U.S . Army Corps of Engineers, Nashville District

Well ID : PB-PR-MW8 Collected 11-13-94 ''
11,

DEVELOPMENT WATER SAMPLE
Photographed December 12 . 1994

PLUM BROOK ORDNANCE WORKS
Sandusky . Ohio

HTW Investigation by Dames & Moore, Inc .
for U .S . Army Corps of Engineers. Nashville District



Well ID : PB-PR-MW9 Collected 11-13-94

DEVELOPMENT WATER SAMPLE
Photographed December 12 . 1994

PLUM BROOK ORDNANCE WORKS
Sandusky, Ohio

HTW Investigation by Dames & Moore, Inc .
for U.S . Army Corps of Engineers, Nashville District

Well ID : IT-MWO5 Collected 11-15-94

DEVELOPMENT WATER SAMPLE
Photographed December 12, 1994

PLUM BROOK ORDNANCE WORKS
Sandusky, Ohio

HTW Investigation by Dames & Moore. Inc,
for U.S . Army Corps of Engineers . Nashville District



APPENDIX G

WELL SURVEY DOCUMENTATION

G :NWP\C\COE\PLUM-BRO.OK\REDWATER\RWP .ALL



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

EAs-- i i c

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

32503 .1-r77 '7344 .9660' 636 .0465 MH-M, 2 CAS
32580 .3630 27844 .31-76 635 .5575 MK -MW 2 GND

0 02 329-3-5 .1711 29414 .2443 639 . 47129 MK-214W '1 3 CAS
1003 32934 .0916 29414 .5169 6 316 . 9 5 0 0 MK-MW23 'J14 :)
1004 30493 .6231 -1742C .8660 657-1-1614 MK-MW24 CAS
1 30494 .71073 27420 .403-1-2 654 . 4446 MK-MW24 GIND

5, 32095 .281-7 '27479 .5229 640-1733 P3 -'-TTTA -MT.4 1 Inj CAS
1007 3 2 C 9 3 . 12 -1 4 2 7 8 . 6 F- I 1 637 .5025 P B - TIN 7"A - MW l) T

Ool 31733 .6643 26832 .7054 640 .4990 P3-TNT-A-MWIl CAS
0 0 3173' .5058 26832 .6482 637-8643 P=--n-'TITA-MWI '

-

GN D



~T~ T'%T(7 - T ~.l C1! C EAS T ON C.ELEVA_

G 0 1~-1 - d24937 .473C -33226~ . So 6 7 3 22 2 7 MK -MW16 C ' Snd
2 0 01 1 24933 .51-28 2 2- 2 6 C . 1 2 671 .327-1 MlK-M;;l6 GrIll I
-) ,nr) -) -16671 .1-186 2-202-7 .0026 664 .6425 N,.!--MW!7 CAS
2003 26670 .7095 22019 .8256 660 .967-- MK-MW!7 GIND



T C- 71TC 77~371NC LEVAT 1 NG 7
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 04 0 0 . 'U: ")) 7 r) I ': c 1 1. n 1) /-- 1~- ~ -I ..) - . V ~ U -) 4 , 4 r~645 .'I~-- 7 3 --""N mW I- I -- 1) CA S
3 0 0 1 29408 .8887 15532 .7451 6 4 2 . 5 "S"o, 6 PB-mLNTC-W43 GIN D
3 0 0 /2 '28334 .5197 .14635 .8790 654 .41-54 PB-TANTC-MW4 CAS
30'3 28332 .1-101 14634 . 9910 651 .8891 PB-TNTC-MW4 GNE)
3004 2864-5 .6081 15969 .9882 651 . 8103 PB-Tl%'TC-MW5 CA S
)005- 28615 .9387t 15972 .1-375 649 .0699 FE-TNTC-MW5 GLN'3
3006 284-'-' . 46 7 3 17177 652 659 . 407-3 2 "DIT C -MrN 6 CA S
3 C ' 7 28413 .0296 17169 .5,598 6 -c 6 33 10- 6 -n 3-TNTC-!IW6 rN :)



7=7
-- -- - ---

N7777 :7 -
----------------

EASTMO
---------- --------

ELEVAT :nN
-------------

NO-7
------------------

4000 30423 .4220 14380 .0948 639 .5960 !T-MWO02 CAS :N,:7
4001 30423 .0835 14379 .822'' 636 .6895 !T-MWOC2 GND
4002 30428 .3357 14379 .9431 639 .6292 IT-MWO02 MEAS PT
4003 3 17 3 Z . 0 116 14647 .2616 640 .8941 MR-MW10 CAS
Q04 31704 .0924 14616 .6469 638 .0600 MK-MWIO GND
4005 31782 .0442 15925 .8393 637 .6858 MK-MWll CAS
4006 317S2 .6482 15926 .807-7 634 .7066 MK-MW!l GND
4C07 30549 .5032 14060 .0756 64V4319 PB-WA-MW-1 CASING
4008 30549 .4006 14060 .5771 642 .3200 ?B-WA-MW-1 GN :D
4009 30033 .2737 1 4 3 0 i . 19 3 3 633 .6505 M-WA-MW-2 CASINC
4010 30038 .9137 14301 .2543 611 .1569 PB-NI-MW-2 GNE,



7: 7

- - - -- - - - -

'T17 CI:7 -7-1, i NC,

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

Z

- - - - - - - - - - - - - - - - -
L Ev;~ T : C N

- - - - - - - - - - - - - -
: : :7- T

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

5n,-u u ~, '3 3 2 2 . 3, 5 4 1 " 1- -' U' I - . . 5 4 6 633 .3061" PE -?R-MW7 CAS
5coi 33-1222 .1380 2 3 0 7 6 9 0 "1 631 .5000 PB-PR-MW7 GN-"!
5002 330-221 .04-26 --,-OS .0504 635 .0'205 PB-IOR-MW8 CAS
5003 330-12 .1700 23364 .70CO 632 .5000 PB-PR-MW8 GND
5004 33229 .7381 23561 .4850 633 .6999 PB-PR-MW9 CAS
5OC5 33/2-27 .1940 1-3564 .6760 630 . "1 000 PB-PR-MW9 GNID
50010 33482 .754-2 235220 .4-31-1 634 . 9943 IT-MWO5 CAS
50,07 334201-1410 631 .9147 IT-MWC5 GND



1~ I,j 7 7 '1

7 ~T T-T T ~- 7 c- EIEVA---T- :-' :' NO-Z

6 0 0 rul 29006 .7777 16,12-1 .77/29 648 .27-3-2 P3 -BED-!,!W13 CA cc
CC 1 29004 .7448 16324 .8381 645 .8093 PB-BED-MW13 GNID
600 2 30640 .9823 14567 .4105 646 .0366 PB-BED-MW!4 CAS
6 0 0 31 30640 .6739 145641 .9269 643 .0537 PB-BED-MW-14 GIN D
6004 34311 .2880 23307 .8310 631 .6394 PB-BED--14W!5 CAS
6005 343-11 .2752 2331-0 .1041 629 .07871 PB-BED-MW .'5 GND
6006 31463 .0050 24637 .7929 636 .0173 PE-BED-MW!6 CAS
F, 0 0 3-1-AE-' .0305 24633 .03-28 633 .6826 pB_BED-,rM Nt 16 GDT'D
)0108 3360'6 .007-a 23164 .0776 62 9 . ") 5 9 7 P3 -EE:D- MW-17 CAS
6009 33667 .915-1 28164 .7514 627 .3369 F-B-EED-M;ql7 GND
6010 32-130 .3503) 29563 .18-57 651 .5041 ?B-3ED-YWl3 CAS
6011 32123 .040603 29563 .0037-1 648 .8313 PB-BED-MW18 GND
60-12' 317132 .9542 14256 .5347 643 .0705 PB-BED-MW19 CAS
6013 31780 .91022 14256 .3225 640 .5050 PE-B-':'D-MW19 GN -~j
601-4 20646 .7145 2-7306 .6374 676 .3317 PB-E'-7D-MW .'O CAS
6015 20645 .1156 27305 .6314 673 .5732 PE-BED-MW20 G~TD

6016 34874 .6151 21994 .7173 630 .1175 REACTORI CAS
60-17 34374 .752S 21994 .7061 630 .2061 REACTORI GNID
6 'u" ' 3 34762 .4651 22017 .2722 630 .6801 R EIVC "I'DR 2 CAS
60i9 34716-2 .6821 22017 .2191 630 .7188 REACT OR 2 GIN D
6 U' 2 U' 34790 .0313 22161 .7567 630 .8760 R -":*,'% C T O = -- C i7iS
602-- 34790 .0394 22161 .85)2 630 .7346 RZACTOR-3- G.",' :)
6022 34735 .1486 22161 .2091 631 .1532 REACTOR4 CAS
6,',"-3 34735 .1918 22161 .2332) 630 .7567 REACTOR4 GND



.7 :N7-- 3011,

EA S 7" E li EV M T IT CC N N0TEl

11000 3 0 C" C 6 1 8 90 1440-A .1956 6 3 1 . 8 18 6 ?r3-WA-S_l
'17 0 Ir. 1 '2 9 9 5 2' 22 0 0, 14345 .369-1 624 .3863 PB-WA-S*l2
7 0 0' 2 2 9 9 3 "1 U"' 4 0 14250 .3353 6 2 6 . 0 _3 17 PB-WA-S3
7 0 0 3 30-7.83 10 4 0 1 14061 .7649 633 .304-1 PB-WA-S4
7,0 0 3 0 15 9 . 2 -197 14065 .3-131 6 3) 3 . 0 9 8 6 P3 - NA-- S 5

r1 .11.5 3 0 14 7 . 65 19 13844 .2866 633 .3703 PB -WA - S 6
"Cl/ V~ I.3 0 1 8 1 11 13 7 5 1 1 6 63 5 . 37 0 PE-7 A-C-S
7 30354 .5831 _13743 .0405 637 .7745 P B -W S
7 ro' C, 3 3 0 4 -11 3 7 5 31 '1"4085 .3392 639 .3238 PB-WA-S9
7CC9 3 0 3 3 _7 5 '2 2/_ 5 14694 .514r~ 632 .1665 PB-WA-Sil
701-0 30166 .290C 14696 .1530 6217 . 5275 PB-WA-S12
7 C 11 30066 .02176 14455 .5353 631 .5901 PB -WA. - 3 13
7 0 12 30058 .3731 14678 .7106 629 .172'3 ?3-WA-S14
7 0 '~ 33 3 0 ", "', L . 8 C 6 6 14752 .4694 632 .872C PB-WA-S7L5
702 4 3 0 4 32 8 .01-33 142"18 .07"3 636 .7-466 P E - ; 11 --- - S 1 6
7 0 _" 5: 30334 .9682 14416 .1803 633 .1152 PB-WA-S!7
7 0 1 C-1 30192 .6733 14442 .4040 631 .57-38 PE -W7% Sl 30
7 0 7 3 0 "1 --. 2 8 ." 9 3 1 4 '1 (5) 1 . 3 41 .1 3 6 3' 2 . 3 _1 2 C) IF 3 S I
1 1436-7 .9554 631 .362-4 ?2-7iA-S'_0
7 0 1 2 3 10 1 0 5 .3354 14387 .2320V 630 .37 81 E Prj*~ : : H20 ELEV
7020 30091 .9365 14312 .4992 634 .90-73 W POND H20 ELEEV
7 0 2 _' 30411 .3869 14299 .0826 0 .0000 OR I T.) A,O
7 0 4' 2 3031-2 .0487 14304 .3151 0 .0000 CR I D 2
7 0 213 30362 .2829 14301 .7802 0 . 0 c 0 c 07 1
7024 30263 .3419 JA_X307 .5367 0 .0000 GiID 3
702-71 3 10 2 1 41 0 4 3 9 14310 .2103 0 .0000 r,RT : 4
1 3 0 - 6 6 3 2 4 14313 .1814 0 .0000 GRID 5
7027, 3 C 115 .9103 14315 .88-10 0 . 0 Q' C C GRID 6
7 0 _- ~,' 30C39 .593l 143171 .2533 0 .0000 GR 1 7D 7
7029 3003C .1290 1 "tI2 t-I "d . 'It 19 6 0 0 ") 10 0 (, R I D B
7 0 _', 0 30"'J'84 .4724 14 2 41 n~ 2 7 n I r~ n IV VUVV '-Tn : D CIJA \1
7C-'"- 30083 .0436 14_163 .24t-77 0 0000 OR 1 D D
7 0 Z 2 30106 .610r) I A~ It _1 4 'S . no 10 7 0 0000 7G3 R . D' 6
7033 3 0 15 6 2 12 1 A 143 . 6142 0 .0000 GRID 5
7034 30205 .4939 14112 . 9276 0 0000 GRID E
70 3 5 3020 : .9630 14063 .6400 0 000C, '13 R I D F
7036 3 0 2 'C' _7 .01-70 14014 .3397 0 .0000 GRID G
7 0 3 7 3 0 2 C 3 .0974 13964 .5085 0 Onj ~j 0 OR I ::~ H
" I - 1I v " , 3 0 _2 7 ') 0 4 3915 .03751 %j 0000 G7. I D I
703'~ 30197 .551'_~, 113867 .1776 0 . 0 C GR 13 J

~Aki j, 0 3019<1 .92C"l 13817 .7907 0 .0000 GRID K
70 4_' 3 0 2 0 1 . 5 C 6 0 13763 .730-1 636 .61574 T D r BCECl
7 0 4 2 3 0 2 .3993 1-3771 .3730 0 .0003 _~. R. I D
7 C 4 3 3C22C .8029 13763 .3270 0 . 30CO (737, ID 2
7 0 6 37C:,5 . 601" _j636-03 -1 ~R_'D 1 BOB
7 C -3 3 0 32, 2303 13764 .643- 3 . coli 1 G?. :D ol7 3 6 3, 0 F059 13 7 - 1 .3223 Q0 .CCG^ CR :D L
7 C 7 3 0 1 9 9 0 . 1 0 0 c G-R. I IT) F

0 . 0 ~) 0 0 c R D i
30 .1-16 . IS I I

7 0, Ou 30~13 . S 8 7 2, 1 3~ 9 un S 3 S 7
7 0 1 30 4'_7 l4ocl .1511 0 10 0 0 0 CR :3 G7 C .1, 'SC, c12H140 u Cj C (7R I D
7 C, C 15 9 c I Cl C_ 0 (7

C,

C=- T



.\T,O~ -1EASTIN~3 E7- EVrl___ : :__ ~, , - -

7 0, 5 30412 .9637 '4- 43 3965.L*%_'tV .0V -) 0 . f) C 0 r,
7057 3041i .3433' 14231 .3303 635 .9"779
7053 304-';_5 . 9536 14232 .9379 639 .318uo
7C5n.;, 30307 .0836 1 A.1",o I . 15 637 .67CIC,
70,50 3037A 143CI .951S'_~ 634 .8275
7 C) 6 303,60' 418 2 14314 .105vo 635 .159)
7 0 62 303510 6547 143136 .719SOS 637 .5027,.
7063 30 2 216 2_309 14339 .3316 638 . 15 S 0
7 0 0 4 30227 .7183 14 3, 2 1 . 0 6 _' A 635 .4249
706-7) 30074 .9673 14323 .4755 638 .4649
, C 6 1-~ 310CS5 . 952C 1431c~ .9_767 636 .1066
7 0 ur 7 30067 .9813 142 3' 0 . 3 5 _1 cl 637 . 9241'
7063 30075 .3576 14224 .2336 635 .91C 6
"1 0 69 _300733 .5948 14142 .1937 638 .5194
7070 30085 .1195 141 4 4 . 8 C 4 1 636 .3330
7 0 7 1 301.29 .2379 .141,26 .933-1 637 .7410
7072 30132 .4314 14132 .52-103 635 .9663
7073 30190 .0A50v -1 1411C ."1630 638 .1967
7 nu 7 4 30199 .0133 14115 .1351 635 . 3~406
7075 30193 .9637 14063 .'93-79 636 . 1324
707 6 30-189 .3123 13957 .6800 638 .1029
7077 30194 .4934 13956 .8302 635 .9 1,51

7078 30195 .9C26 13763 .0735 638 .0533
7079 30255 .02724 _~ 13748 .0461 637 .4130
7080 3C ."66 .2094 13754 .2036 636 .0354
7081 30323 .5849 13754 .06061 637 .261-2
7 0, 8 30360 .1172 13798 .4222 6137 .7170
70 8 30356 . 44 2 6 13 8 C 2) . 7 0 :19 635 . 9964
7 0 3 303'04 .3376 13851 .3~15 635 . 9336
7 08 S 30383 .2027 13347 .7 1.64 638 60 4 1
70 8 F~ 30416 .7064 13937 . 8332 6 3 7 8 3 C 1
7087 30409 .47-13 13943 .907-1 635 417 9
7088 30434 .4388 14035 .99510 635 .9225
7089 30442 .5649 14040 .64GS 636 .8063
7090 3C4233 .0000 140471 .0726 639 .2780
7 0 9 1 304221 .8045 14046 .8 .447 635 .G744
7092 30412 .0179 1413C .6031 635 .3740
70933 3C413 .6284 14129 .35-54 638 .0394

GRID ID
BOB (BOT OF BAN"'~
TJOB (TOP OF BANK)
TOB
12 C B
BOB
B ER."

BOB
BERM
BC3
B ERIM
31C3
BERM
B03
BERM
BOB

BERM
BOB
BERM
EDGE LOW AREA
BOB
EDGE LOW AREA
TOE
3CF,
3C3
TOB
TCIS
BOB
BOB
BOB
TO B
BOB
BOB
TO B



ICIN7

- - - - - - -

I t, -:~ -1: T ~'T C
N .-I.-

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

-TM S ~j C7

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

L - V

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

DIOTZ-
- - - - - - - - -

3000 33227 .1-240 22964 .6760 633 .5100 P-BH1
8 0 c 1 3301-2 .1240 22964 .7000 633 .0200 P - Bull 2
300-1 3 .2922 .1-140 '22964 .7120 633 .030un P-BH3
8(D 0 3 33-12 : .1330 23074 .6900 631 .4900 P -MW 4
3 0 Ou 4 3 2 9 2 2 .1670 23074 .71-20 631 .2100 P-BH5
8005 3 3 2 2 -1 . 1-470 23164 .6770 631 A200 P-BH6
8006 33022 .1470 231-64 .7000 631 . 1100 P-BH7
8007 3351-7 .1580 23264 .6430 633 .6700 P-BH8
8003 33322-1 .1580 23264 .6650 631 .1200 P-BH9
8009 33122 .1590 23264 .6380 631 .1000 P - B'Hi 0
3010 32922 .1610 23284 .7120 632' .2900 P - MW 11
soli 334221 .1700 23364 .6540 630 .4200 P-BH12
8012 33227 .1700 23364 .6760 632 .8100 P - 3
801-3 3302'2 .170C 23364 .7000 632 .4300 P -Mlel 1 4
80 1 4 33322 .1830 23464 .6670 633 .0200 P-EH-15
8015 33122 .1820 23464 .6880 634 .5400 P - BIP 16
8016 3292-2 .1820 23464 .7120 631 .1900 P - BH2.7
8017 33422 .1920 23564 .6540 629 . 8300 P - 3H 18
801-8 33227 .1940 235614 .6760 630 .7300 P-M'419
8019 33122 .1940" 23564 .6880 63-1 .6100 P-EH20
8020 33110" .0910 23177 .0110 630 .5700 PB-PR-S21
8021 33162 .1750 23394 .6850 634 .6300 P-BH21A
8022 33275 .8650 23282 .9030 630 .3200 PB-PR-S22
8 0 23 33369 .6920 23353 .9460 629 .8300 PB-PR-S23
3024 33373 .7880 23447 .8330 629 .9700

-

PB-PR-S24



APPENDIX H

GROUNDWATER SAMPLING RECORDS

G:\WPNC\COE\PLUM-BRO .OK\REDWATER\RWP.ALL



GROUNDrWA TER SAMPLING RE.CQM

V0L-~At' C~ I C~ 4 iC.1,

(C~Sjrr~-- (.1G)(10.q1)-z I-GV

S~Aj-.

P

r.v,xpv-~ 39Y;

~&L A
0 7-%

1 -7-19
0* -7.1-n

CLIENT : CEORN JOB NO: 24637-035-009

LOCATION. Plum Brook Ordnance WorksSAMPLED BY: Dames & Mol

5W"1d*(XX&AhW
Invest . Area :

DATE : /2 - I-' - 2~ - TIME:

WELL TYPE: Monitoring jo potable 0 supply 0
Other C3

WELL NO . : 26- WA-P-W-a WELL SIZE (I.D.,inclies)
TOP OF CASING (TOC) ELEVATION (ft ., Mal):

DEPTH TO STATIC WATER LEVEL (It . below TOC) : . q-0 6
STATIC WATER LEVEL ELEVATION (ft ., msl) :
DEPTH TO BOTTOM OF WELL (ft . below TOC) :
SCREENED INTERVAL (ft . below TOC):

VOLUME OF WATER TO BE EVACUATED (gallons)* : '3 ~T

EVACUATION METHOD: Submersible PUMP C3 Centrifugal Pump C3
Positive Displacement Pump [3 sailor 0
other

SAMPLING METHOD: Submersible Pump C3 Positive Displ . Pump
StsinI633 Steel 8

1

ler 0other As.&CISM ?V& 45-Jef-
LAMPLE NO. : , SAMPLE DEPTH (ft . below TOC):
SAMPLE TREATMENT : Field Filtered ProserVatiVe Added
SAMPLE APPEARANCE . ODOR, ETC . :

FIELD TMS:

SAMPLE TEMP . ('C) : PIC
CONDLICTIVITY(amnos/cm): >11qC) PID (ppm)

LABORATORY ANALYSES:
01.1~-l 4. T-61eCl fJ t rf47r-S

NO. OF CONTAINERS AND I .D. i-JA - >M - Al L,) ;2 - L)
,- *&~V- - -~-

FIELD BLANK TRIP BLANK I .D . NO.

"LICATE SAMPLE I .D. NO . : 611 E-411
COMMENTS: Im 20W)l --- ?)s--A-1Wq -'44-0Eit - L) * F

4) t

r - -5

*2-inCh Casing has 0 .16 gallons/ft .
4-inCn Casing has 0.65 gallonS/ft .
6-inch casing has 1 .47 gallons/ft .



GROUND-WATER SAMPLING RECORD

VAO~)c WCUL~M,
(A z 1 .3 ~

Pv= 1-3~4 qa~s C ;~R

PV-r- S) - k

r4t=~61-;'7
-F', 570f~

w;c- ~-50 capj"7-w;o

930F Val

P~,-: ~ .% GFAJPG030

T3r'

P4 .,

TLt %, 531 F

CLIENT : CEORN JOB NO: 24637-035-009

LOCATION. Plum Brook Ordnance WorkSOAMPLED BY : Dames & Moo

5WI4V*W&Aq!I& Invest . Area :

DATE: 12- / -3 9q TIME:

WELL TYPE : monitoring 0 potable 0 supply

Other C3
rxWELL NO . : "Il-r"02 WELL SIZE (I .D .onches)

TOP OF CASING (TOC) ELEVATION (tt ., mil):

DEPTH TO STATIC WATER LEVEL (ft . below TOC):

STATIC WATER LEVEL ELEVATION (ft ., msl):

DEPTHTOBOTTOM OFWELL (ft . bolowTOC) : 3)

SCREENED INTERVAL (ft. below TOC):

VOLUME OF WATER TO BE EVACUATED (9gllon3)o: 31 .1

EVACUATION METHOD: SubmersiblePump [3 Centrifugaipump

Positive Displacement Pump Sailer
Other

SAMPLING METHOD: Submersible Pump C] positive Dispi . Pump

Stainless Steel 8;riler Cl
Other L'2~ Nc' A.- I er

SAMPLE NO. : SAMPLE DEPTH (ft . below TOC):
SAMPLE TREATMENT: Field Filtered J3 Preservative Added 0
SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TESTS

SAMPLE TEMP . (*C): -:1
CONDUCTIVITY Nmnos/cm): > PID (ppm)

LABORATORY ANALYSrS:

NO . OF CONTAINERS AND I . D . 7-/M

FIELD BLANK I.D .NO . : TRIP BLANK I .D. NO .

DUPLICATE SAMPLE I .D. NO. :

COMMENTS: ;e-S 94fr 5:n

*2-inCh Casing has 0 .16 gallonS/ft .
4-inCn casing has 0 .65 gallonS/ft .
6-inch casing has 1 .47 ciallons/ft .



V di Vft)fl W(4/1 dk~l'on

CISIf*-, Q (3

,7 C~ A.;~ t~

PV= OA-51

5>(Pv=- R-tS55--J)

PlAt

cw~

T2,:--53*r Vol= i5-1~

7-;- 53cF

GAQUNDw-WATER SAMPLING RECORD

CLIENT : CEORN JOB NO: 24637-035-009
LOCATION. Plum Brook Ordnance WorksSAMPLED BY: Dames & Moo

swmwx)~X&ANJ&
Invest . Area :

DATE: A 121- L 21~ TIME:

WELLTYPE : Monitoring CQ potable Cl supply E3

Other rl
WELL NO .:MK- A WELL SIZE (I .D.,fthe3)
TOP OF CASING (TOC) ELEVATION (ft., msl):

DEPTM TO STATIC WATER LEVEL (ft. below TOC):
STATIC WATER LEVEL ELEVATION (ft ., mail:
DEPTH TO BOTTOM OF WELL (ft . below TOC): 19-KI

SCREENED INTERVAL (It . below TOC):

VOLUME OF WATER TO BE EVACUATED (gallons)*:
EVACUATION METHOD: Submersible Pump 0 Centrifugal Pump C3

Positive Displacement Pump Bailer
Other

SAMPLING METHOD: Submersible Pump 0 Positive Displ . Pump
Stsinl*33 Steel 15 iler C3
Other . P ;5P014 FV c

SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):
SAMPLE TREATMENT: Field Filtered M Preservative Added
SAMPLE APPEARANCE, ODOR, ETC. :

FIELD TM

SAMPLE TEMP. M pw. -7
CONDUCTIVITY (umnos/cm) : 1096 PID ~(ppm)p:'IT"LABORATORY AAALY r 'nit+6

NO . OF CONTAINERS AND I .D .

FIELD BLANK I .D.NO . : LA TRIP BLANK I.C . NO.

l)UPLICATE SAMPLE 1 . D . NO. : IV[

rn"MrWT t, I (its PAr asAi rc^aA . W~tr

*Z-inCh casing has 0 .16 gallons/ft .
4-i"Cn Casing has 0 .65 gallonS/ft .
6-inch casing has 1 .47 gallons/ft .

~~ ,ILA)



GROUND-WATER SAMPt ING gErpgp

CLIENT : CEORN JOB NO: 24637-035-009
LOCATION . Plum Brook Ordnance WorksSAMPLED BY: Dames & Moi
5W"Id*Nx&x4N1& Invest . Area :

DATE: TIME :

WELL TYPE : Monitoring 0 Potable C) supply

Other 0

WELL NO. : P13 - PE-JDWL M 7WELL SIZE (I.D., inches)
TOP OF CASING (TOC) ELEVATION (ft ., msl):
DEPTH TO STATIC WATER LEVEL (ft . below TOO:
STATIC WATER LEVEL ELEVATION (ft ., msl):
DEPTH TO BOTTOM OF WELL (ft . below TOV:
SCREENED INTERVAL (ft . below TOO: I 13'- - 0

VOLUME OF WATER TO BE EVACUATED (gallons)O:
EVACUATION METHOD: Submersible PUMP E3 Centrifugal PUMP C3

Positive Displacement Pump E3 Bailor ~z
Other

SAMPLING METHOD: Submersible Pump 0 POSIttV0 M2PI . PUMP
Stainless Steel Bailor 0
Other

SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT: Field Filtered C1 ProservattVilt Added C3

SAMPLE APPEARANCE, ODOR, ETC. :

FIELD TETrS

SAMPLE TEMP. (*C) : PW

CONDUCTIVITY (umnos/cm): PID (POM)
LABORATORYANALYSES: Mc ft, 1 .5 1 k-r-ti~' 114~1 -(11 P,- "'e '~ 2 - j Q I ~--6 .' 44 - ~,
NO . Of CONTAINERS AND I . D . 1' 6 - 1 `9 - D,44- mvy

pp, - 'rq_ ~M _ M W_~_ 7:
FIELD BLANK I .D .mo. : TRIP BLANK 1 .

.
NO.

DUPLICATE SAMPLE I .D . NO . : IvIA

COMMENTS: Al!5 1/t 1`5 17)

*2-inCh Casing has 0.16 gallons/ft .
4-'ncn casing has 0.65 gallons/ft .
6-inch Casing has 1 .47 gallons/ft .



vo
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GROLINDweWATER SAMPt ING RErOAD

CLIENT : CEORN JOB NO: 24637-035-009

LOCATION. Plum Brook Ordnance WorksSAMPLED 151: Dames & Moor

A*A*
Invest . Area :

DATE: a- ~ -Dig TIME:

WELL TYPE: MonitOrIM9 W POt3bl@ 0 Supply 13

P15-
other C2 .

WELL NO . f~`W-l WELL SIZE 0 .0.,inclies)

TOP OF CASING (TOC) ELEVATION (ft., msl):

DEPTH TO STATIC WATER LEVEL (ft . below TOC):

STATIC WATER LEVEL ELEVATION (ft ., msl):

DEPTH TO BOTTOM OF WELL (ft . below TOC):

SMENED INTERVAL (ft . below TOC): 7 :5 - 30

VOLUME OF WATER TO BE EVACUATED (gallons)*: -)1.5,5

EVACUATION METHOD: . Submersible Pump C3 CentrifugatPump

Positive Displacement Pump C3 Bailer jx
Other

SAMPLING METHOD: Submersible Pump C3 Positive Displ . Pump

Stainless Steel Boiler C3

Other P 1~ 5 r L/c . i r

SAMPLE NO. : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT: Field FlIterec C3 Preservative Added C3

SAMPLE APPEARANCE, ODOR, ETC. :

FIELD TESTS.
53 F- G.9.2SAMPLE TEMP . 00: - PH.,

CONDUCTIVITY (umho3/cm): 24
-
Jq2Q PID (ppm)

A -A t tl WLABORATORY LYSES:

NO OF CONTAINERS AND I . D. rr- - N-r v,

FIELD BLANK I .D .mo . : TRIP BLANK I .D. NO.
DUPLICATE SAMPLE I .D. NO. : V, A

COMMENTS: din[ DAW r

*2-inch casing has 0 .16 gallons/ft .
4-incn casing has 0 .65 gallons/ft .
6-inch casing has 1 .47 gallons/ft .



GR0LjNj~!!WATER-SAMPL ING RECORD

,
vululp& (Cilcule4lPh CLIENT : CEORN JOB NO: 24637-035-009

LOCATION. Plum Brook Ordnance Work_,sAMPLEDDY: Dames & Moo
5WNIdx4Mx&x4WW invest . Area :

DATE: /"? - 8- 9 '/ TIME :

WELL TYPE: Monitoring Z Potable 0 Supply C3
Other 0

I;z
WELL NO . : P8-PA-tnW'1 WELL SIZE (I .D .,inches)
TOP OF CASING (TOC) ELEVATION (ft ., msl):
DEPTH TO STATIC WATER LEVEL (ft . below TOC) : 10 -2
STATIC WATER LEVEL ELEVATION (ft ., msl):

-70DEPTH TO BOTTOM OF WELL (ft. below TOV:
SCREENED INTERVAL (ft. below TOQ: 7 -

VOLUME OF WATER TO BE EVACUATED (gallons)*: --~Io

EVACUATION METHOD: Submersible Pump C3 Centrifuoal Pump 0
Positive Displacement Pump [3 Bailer R
other

SAMPLING METHOD: Submersible PUMP C3 Positive Displ . Pump
Stainless Steel Oailer C3
Other P1AY&-1PV& b"1111er

SAMPLE NO . : SAMPLE DEPTH (ft. below TOC):
SAMPLE TREATMENT: Field Filtered 0 Preservative Added C1

SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TESTS:

SAMPLE TEMP. (60 : PW.
CONDUCTIVITY Wmnos/cm): PID (Ppm)

LA80"TORY MALYS=
OWOC Lew j IV i-reAre~S

NO . OF CONTAINERS AND 1 . 0 . -5 PA - pp_- "bM - 41 U
11 M IA.)

FIELD SLAW I.D .NO. : TRIP BLANK I .D. NO.
DUPLICATE SAMPLE 1 0 . NO . :

'COMMENTS: ~Vl ;#5 c,44er -)P?tt)r 9l I ~f .).,/ 1'elroyej-

*2-ineh casing has 0 .16 gallons/ft .
4-incn Casing has 0 .65 gallons/ft .
6- ;nCh Casing has 1 .47 gallons/ft .



GRQlJN[)7!WATER-SAMPLING RECOAD

JCI~LIMIL

Rs uic

1A I U3) ~TOS '4 .0

k-6~~.oq = 5 .1-7

5xpv ~ 5

CLIENT : CEORN JOB NO: 24637-035-009

LOCATION. Plum Brook Ordnance WorksSAMPLED By' Dames & Moo

5WNId)ftAx%W Invest . Area :

DATE : A:~ - 6) - 9y TIME :

WELL TYPE: monitoring Cz Potable C] Supply C)

other C3
WELL NO . : ;-I-- F1 0 WELL SIZE (I .D.,inches)
TOP OF CASING (TOC) ELEVATION (ft., msl):

DEPTH TO STATIC WATER LEVEL (ft . below TOC):

STATIC WATER LEVEL ELEVATION (ft., msl):
DEPTH TO BOTTOM OF WELL (ft . below TOV:

SCREENED INTERVAL (ft . below TOC): // - f S Z

VOLUME OF WATER TO BE EVACUATED (gallons)* : 95-9
EVACUATION METHOD: Submersib)ePump E3 CentrifugaiPump

Positive Displacement Pump E3 Bailer
Other

SAMPLING MET14OD: Submersible Pump C Positive Chspl . Pump M
St :lnIe33 Steel Asiler C3
Ot or pi-NAJ,bl., eyE ~84;1e'r

SAMPL"N . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT: Field Filtered C) Preservative Added C

SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TESTS

SAMPLE TEMP . (-C): PW. 6 6/

CONDUCTIVITY (Mmhos/cm): PID (ppm)

LABORATORY ANALYSES: IZ-41111"I FIZ-Z-C~e~6 2-

Crt2A rer-~

NO . OF CONTAINERS AND 1 . 0. u
Al

FIELD BLANK 1 . D . NO. : TRIP BLANK 1 . 0 . NO.

DUPI. ICATE SAMPLE I . No . :

COMMENTS: Irps 9,f4/'

*2-inch casing has 0 .16 gallons/ft .
4-iMCn Casing has 0 .65 gallons/ft .
6- ;nCh Casing has 1 .47 gailons/ft .



GROUND7WATER SAMPLING RECORD

CLIENT : CEORN JOB No : 24637-035-009

LOCATION. Plum Brook ordnance . WorksAAMPLED BY: Dames & Moo

5WNVxW~X&X%M&
Invest . Area :

DATE : 1;2 -/,1- f4 TIME:

WELL TYPE: monitoring Z potable C1 Supply

other C]

WELL NO . : WELL SIZE

TOP OF CASING (TOC) ELEVATION (ft., ms*

DEPTH TO STATIC WATER LEVEL (ft . below TOC):

STATIC WATER LEVEL ELEVATION (ft., msl):

DEPTH TO BOTTOM OF WELL (ft . below TOC): !5'57- 0

409 1NTERVAL ( ft . baI ow TOC) : 2 7 0 - 65-- C

VOLUME OF WATER TO BE EVACUATED (gallon3)* :

EVACUATION METHOD: Submersibl*Pumo 13 Centrifugal Pump CO

Positive Displacement Pump 0 Sailer Eff",
Other

SAMPLING METHOD: Submersible Pump C) Positive Mspl . Pump

Stsinl033 Steel Bailer C1

Other a2.~W4 ?VC

SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT : Field Filtered PreservattVe Added

SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TM
SAMPLE TEMP . (*C): PW. 6 - Q

CONDUCTIVITY (umno3/cm): PID (ppm)
LABORATORY ANALYSES: 6~iU---dsj R^W '10 ALAIC 6 0-
014-ugllwdf~0k)', A)l 7,e,+ro:5 0 L11014S

NO . OF CONTA INERS AND 1 .0 . AQ ?6-
I

- ac--Z)-M&4-> /.V-

FIELD BLANK I .D.mo . : TRIP BLANK I .D . NO.

DUPLICATE SAMPLE I .D . NO . :

COMMENTS:

*2-inch casing has 0 .16 gallons/ft .
4-imcm casing has 0 .65 galloms/ft .
6-inch casing has 1 .47 gallons/ft .



GROUND-WATER SAMPLiNG RECORD

CLIENT : CEORN JOB NO: 24637-035-009

LOCATIOW. Plum Brook Ordnance- WorksSAMPLED BY : Dames & Mo(
Invest . Area :

DATE: - 42 3 22' TIME :

WELL TYPE: Monitoring 1:3" Potable 0 supply C)

other c]

WELL NO . : 5=- WELL SIZE (I .D.,inches)
TOP OF CASING (TOC) ELEVATION (ft ., msl):
DEPTH TO STATIC WATER LEVEL (ft . below TOC): -2

STATIC WATER LEVEL ELEVATION (ft ., msl):

DEPTH TO BOTTOM OF WELL (ft . below TOC) :

INTERVAL (ft. below TOC): :3/ .

VOLUME OF WATER TO BE EVACUATED (981101`108: 71 7

EVACUATION METHOD : Submersible Pump 0 Centrifugal pump

Positive Displacement Pump E3 Bailer

Other
SAMPLING METHOD : Submersible PUMP [3 Positive Displ . Pump L-D

Stainless Steel Bailer C3

Other DI Nc i~A'4'C'L

SAMPLE NO . : SAMPLE DEPTH (ft . bolow TOC) : -64

SAMPLE TREATMENT : Field FfItered [I Pres*rVvttVe Added

SAMPLE APPEARANCE . ODOR, ETC .:

FIELD TEST

SAMPLE TEMP . (6C) : So 0"4-

CONDUCTIVITY (ummos/cm): >/~?Q _ plo (00M)

LABORATORY ANALYSES: Lk-26-~, BNA,% I~C744S (F'4-7

i-- j1r'e4'rzM, P;0"O~

NO . Of CONTAINERS AND I .D. /0~' Pa-'aex'> rs:- L)
e6 - &F~~ -lkj / S- - ,=-

FIELD BLANK I .D .NO. : TRIP BLANK I .D . NO.

DUPLICATE SAMPLE I .D . No . :

COMMENTS: A"'~

*2-inch casing has 0 .16 gallons/ft .
4-incn casing has 0 .65 gallons/ft .
6-inCh Casing has 1 .47 gallons/ft .



G-ROUND!7!WATER SAMPLING RECORD

CLIENT : CEORN JOB No :- 24637-035-009

LOCATION . Plum Brook Ordnance, WorkSOAMPLED BY: Dames & Mo(

SWIXIMAW&MW Invest . Area :

DATE : TIME:

WELL TYPE : monitoring MAP"ot3ble 0 supply
Other

WELL NO . :PA -A&I" WELL SIZE (I .D .,inches) ::Z ?3'
TOP OF CASING (TOC) ELEVATION (ft ., M30:
DEPTH TO STATIC WATER LEVEL (ft. below TOC): 2
STATIC WATER LEVEL ELEVATION (ft ., msl) :
DEPTH TO BOTTOM OF WELL (ft . below TOC) : 5-2-2
AWLENE-0 INTERVAL (ft. below TOC) :

VOLUME OF WATER TO BE EVACUATED (gallons)*:
EVACUATION METHOD : Submersible Pump E3 Centrifugal Pump

Positive Displacement Pump [:] Sailer [a'-

Other

SAMPLING METHOD: Submersible PUMP [3 Positive Displ . Pump

St8lnI933 Stgtl Bailer 0

Other 3>r6e2:jg;f=fw.f
SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT: FieldFiltered C3 Preservative Added

SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TEST
9~SAMPLE TEMP . ('C-) : PW.

CONOLCTIVITY (umhos/cm): PID (ppm)

LABORATORT AXALTSES: - 1
0 ANAs '4'fC-r,4<-5 ~,Fj-

Ajj

NO . OF CONTAINERS AND 1 . D . M -49 Fb -Afo/q -U

FIELD BLANK I .D .NO. : 44
ps - ac-b - /.f ") 17 - F

. TRIP BLANK I .D . NO .
"LICATE SAMPLE I . D . NO . :

COMMENTS:

*2-inch casing has 0 .16 gallons/ft .
4-incn casing has 0 .65 gal Ions/ft .
6-inch casing has 1 .47 gallons/ft .



GROLJND-WATEq SAMPLING RECORD

CLIENT: CEORN JOB NO: 24637-035-009

LOCATION . Plum Brook Ordnance, WorksSAMPLED BY: Dames & Moo

5W"Id)ftx&AN1& Invest . Area :

DATE: TIME :

WELL TYPE: Monitoring 2-11potable 0 supply
other 0

WELL NO . : R-0 WELL SIZE (I .D . .inchts)
TOP OF CASING (TOC) ELEVATION (ft., msi):

DEPTH TO STATIC WATER LEVEL (ft . below TOC);
STATIC WATER LEVEL ELEVATION (ft ., msi):
DEPTH TO BOTTOM OF WELL (ft . below TOC): 5o?, 3

SO&M INTERVAL (ft . below TOC) : 57,; -

VOLUME OF WATER TO BE EVACUATED (gsllon0g : 97 0

EVACUATION METHOD: Submersible Pump E3 Centrifugal Pump

Positive Displacement Pump [3 Bailer
other

SAMPLING METHOD: Submersible Pump C) Positive Dispi . Pump L:

Stainless Steel Bailer C3
Other -b, '-~)Vo- *eAl' ."'e,J~

SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT : Field Filtered C3 Preservative Added

SAMPLE APPEARANCE, ODOR, ETC . :

FIELD TESTS,

SAMPLE TEMP . (*C) : / 0'/;:: pw. (17)55' -
CONDUCTIVITY (urnnos/cm): >4720 - PID (ppm)

LABORATORY ANALYSES.

NO . OF CONTAINERS AND I .D. IQ' PB- -,-ttA)&- o
RA - Beb -A4 a-)X0 -F

FIELD BLANK I .D .mo. : CA TRIP BLANK 1 .0 . NO.
DUPLICATE SAMPLE I .D. NO . : 4~lj

COMMENTS:

.12.imch casing has 0 .16 galloms/ft .
4-imcn Casing has 0 .65 gallonS/ft .
6-inch casing has 1 .47 gailons/ft .



GROUND-WATER SAMPLING RECORD

CLIENT: CEORN JOB NO: 24637-035-009
LOCATION. Plum Brook Ordnance~ WorksSAMPLED BY: Dames & Moc

sw"immX&AWS
Invest . Area :

DATE: /a - /S -22' TIME:

WELL TYPE : Monitoring E~ potable 0 supply 0
other C3

WELL NOARE,-&- -2- --- WELL SIZE (I.D. .inches)
TOP OF CASING (TOC) ELEVATION (ft ., msl):
DEPTH TO STATIC WATER LEVEL (ft . below TOC):
STATIC WATER LEVEL ELEVATION (ft., msl):
DEPTH TO BOTTOM OF WELL (ft . below TOC),
SCREENED INTERVAL (ft . below TOC):

VOLUME OF WATER TO BE EVACUATED (gallons)* :
EVACUATION METHOD: Submersible Pump 10 Centrifugal Pump

Positive Displacement PUMP E3 sailer [a,-
Otner

SAMPLING METHOD: Submersible Pump C1 Positive Displ . Pump L-j
stainless Steel Bailer C3

other 1~"Wasdm"
SAMPLE NO . SAMPLE OEM (ft . be I ow TOC): 3 ,. ~5

SAMPLE TREATMENT : Field Filtered 0 PF*38rV2ttVeAdded C3
SAMPLE APPEARANCE, ODOR, ETC . :

FIELD rESTS,
SAMPLE TEMP. ('C): 2 pw.

CONDUCTIVITY (Umhos/cm)* - ZOO PID (ppm)
LABORATORY ANALYSES:
-t- A)/7*4=,

NO . OF CONTAINERS AND I .D . ej
- /V-

FIELD IBLAW 1 . 0 . NO. : TRIP BLANK I .D . NO.
DUPLICATE SAMPLE 1 .0 . NO . : -4A4-

=>COMMENTS: 6-1
V

*2-inch easing has 0 .16 gallons/ft .
4-incri casing has 0 .65 gallons/ft .
6- ;nch casing has 1 .47 gallons/ft .



GROU WATER-SAMPLING RECORD

CLIENT : CEORN JOIS NO: 24637-035-009

LOCATION . Plum Brook ordnance . WorksSAMPLED 81: Dames & Mol
Invest . Area :

DATE: li-JAI- 2~ TIME:

WELL TYPE: Monitoring 310patable C3 SupPlY C3
Other 0 A)P- A-dt

'
0' -2>12zy

WELL NO . : Re'LL WA-rZ WELL SIZE (I .D .,incholl)

TOP OF CASING (TOC) ELEVATION (ft ., msI) : AJ/4

DEPTH TO STATIC WATER LEVEL (ft . below TOC): ('~/4

STATIC WATER LEVEL ELEVATION (ft ., msi) : AIM

DEPTH TO BOTTOM OF WELL (ft . below TOC) : :a)/A

SCREENED INTERVAL (ft . below TOC):

VOLUME OF WATER TO BE EVACUATED (gallons)*: 4~

EVACUATIO ETHOD: Submer3iblo Pump E3 Centrifugal Pump
~/'Iml Positive Displacement Pump C3 Sailor C3

Other
SAMPLING MET1400: Submersible Pump C2 Positive Displ . Pump L-1

Stllnl*33 Steel Bailor

Other Fle-1111

SAMPLE NO . : SAMPLE DEPTH (ft . below TOC):

SAMPLE TREATMENT: Field Filtered 0 Preservative Added

SAMPLE APPEARANCE, ODOR, ETC. : C &--,- -

FIELD TMS
pw 6 .0SAMPLE TEMP . (-C): 6- Z

CONDUCTIVITY (umnos/cm) : PID (00m)-
sf)46~m' Br-1,4 5 4~7LAaORATORT A14ALTSES: &6Q

t- ON1--/ 4 /Q I -reo i/QC,-
NO. OF CONTAINERS AND I .D . --D/r44(

FIELDaLANK I . o. No . : TRIP BLANK I .D . NO . ^JA

DUPLICATE SAMPLE I .D . NO . : 4LOL

COMMENTS: 4JA-rca 74-zege- J~j~- Flar,
A'q--Q- -~- 4h4f-r-

C/

*2-inCh casing has 0 .16 gallems/ft .
4-inCM Casing has 0 .65 gallons/ft .
6- ;nCh CaS-inq has 1 .47 gallons/ft .



APPENDIX I

WEST POND SEDIMENT BORING LOGS

G :NWP\C\COE\PLUM-BRO .OK\REDWATER\RWP.ALL



HTRW DRILLING LOG -.- , - P,uL-a E L

Lt- e /
,

1 . C'Sm"e"s & moore
2 . DRILLING SUBCONTRACTOR WET /

or 7._ SHEETS

3. PROJEC T
Plum Brook Ordnance Works

4. LOCATION

Sandusky, Ohio
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7 . SIZES AND TYPES OF DRILLING S. HOLE LOCATION
Af3D SAMPLif4C ECXJIPWE14T e4~,10 1. 49

14 1. SURFACE ELEvh41ON

1%) . DATE STARTED 11 .. DATE ~OUPLETEV

/0 - z (. - ?,/ 10-2,~ - J_~/
I .- OVEReURDEN THICKNESS 15 . DEPTH GROUNDWATER EKOUNTERED

13. DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DAILLINC COMPLETED

14 . TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASUREMENTS (SPECIF,)

18 . GEOTEC14NICAL SAMPLES

None I
DISTURBED

---
-

1
UNDISTURBED

1
9. TOTAL NUMBER OF CORE POXES

1 :::n~ - i

PROJEC 7 HOLE fK) .

Plum Brook Ordnance Works



HTRW DRILLING LOG =_tz. ~,
1. COMPANY NAME 2 . DRILLING. SUBCONTRACTOR

SHEE T

Dames & Moore CF SKETZ

3. PROJEC T -1 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
NAME OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF DRILL

SIZES AND TYPES OF DAILLIN(; S. HOLE LOCATION
LID SAUPLI14C EOUIPvE?, T =7 ~ 6.~,o

-z i. SURFACE ELEVATION

10 . DATE STARTEq 11, UAI~ WMPLETLL'1,
L

OvEPBURDEN rWICKMESS IS . DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER &NO ILLAPSED TIME AFTER DRILLINC COYMPLETED

IA . TOTAL DEPTH OF HOLE It . OTHER WATER LEVEL MEASUREMENTS (SPECIF,'

18. GEOrECHNICAL SAMPLES
I

DISTURBED
I

UNDISTURBED

I

19 . TOTAL NUMBER OF CORE BOW
INnnp

METAL' 4KR- TPEO.40-~ -JTHEA (SPEC'Ff) OTHER (5PEC,F, :!I . TLITAL COAE
. . . . .-. - I ~_IRECL,VEAI

F -tC I BAC.FiLLEO

PROJEC T

w0f,,TvRltk~ -ELL I ~TNEP (SPECIFI) I _- . 5IGNA TuPE OF tiSPEC TOP

HOLE W.

Plum Brook Ordnance Works



HTRW DRILLING LOG
P1 um Brook Ordnance Works

SMEE T

or 2-
CLEV

,
KpT"
0.

itwitpTw" W MATERIALS FW SCMED"NC
RESULTS

CgOTKCN SAMFLL
Olt can wx fAL

ANALTYKAL
$&W%A 140. REMAfts

to

...... .......... ....

14/ _,jr,&pv

Ae- C-)

Plum Brook Ordnance Works



HTRW DRILLING LOG
1 . C

"'' & m0wSm
DRILLING, SUBCONTRACTOR SKEE I

oorees or
3. PROJEC T

Plum Brook Ordnance Works
4. LOCATION

Sandusky . Ohio
S . NAME OF DRILLE 6. MAMUIFACTLIRER'S DESIGNATION OF DRILL

7 . SIZES AND TvPES OF DRILLINI; 9 . mOLE LOCATION

-'MID SAMPLINCC EOUIPMENT L &z~cz)zj;- ~A--

IZ-1 t'~f U i . SURFACE ELEVATION
00

10 . DATE STARTEQ 11 . DATE COMPLETED

iof c- L c7 =

Q . OVERBURDEN THICKNESS

'
IS . DEPTH GRO OwAtER ENCOUNTERED! rK~ / tiv t"~ ~-

13. DEPTH DRILLED INTO ROCK iii . DEPTH TO WATER AND EI.AIPSED TIME AFTER DFILLINC CWPLETED

14 . TOTAL DEPTH OF HOLE WATER LEVEL WEASLPREmEmrs (SPECIF,~I T . OTHER ,

18 . GEOTEC"NICAL SAmPLES DISTURBED UNDISTURBED 9 . TOTAL NUMBER OF CORE BOXES

None
F(,A r .F .,rA voc mEtAL~ ~"Em. -OK01O.'" I OTHEP ISPECIF" JTHER t5PE1:,F, -L CORE

AECL-vER,- V I . . I . . I
I

Di~PQSITIL*o LPF HvLE BAC~FILLED Itbu -ELL SIGNATURE OF IfISPECTOP

LOCATION SKETCH/COMMENTS
. . . . . . . . . . . ..

SCALE:

. . . .
. . . . . . . .. .. . .. . . . . . ... .. . .. . . . .. . .. . . . . . . . . . . . . . . . . . . .. . . . .

. . . . . . . . . .. .. . . . . . . . .. . . . . . . . .. .. . .. ... . .. . . . . .

. . . . . . . .. . .. .. . . . ... .

. .. . . . .

.. . .. .. . . . . .. .. . . . . . .

. ... . . . . . .. . .. . . . . . . .

. . . .. ... .. .. . . . . .. .. .. . .. . . .. . . ..

. . . . . . . . . . .. . . . . . . . .. .. . . .. . .. .. . . .

. . .. .. .

. . . . .. . .

7-

. .. . . . .. . .. . . . . . . .. . . .

. . . . . . ..
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HTRW DRILLING LOG
1 . COMPANt NAME

Dames & Moore
2. DRILLING SUBCONTRACTOR S"EE T

OF S-EE

3. PROJEC t
Plum Brook Ordnance Works

-1. LOCATION

Sandusky, Ohio
S . 06AME OF DRILLER

'T. I~~- ef

6. MANUFACTLIRER'S DESIGNATION OF DRILL

7 . SIZES AND TYPES OF DRILLING 5 . HOLE LOCATION
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(~. ~,~ . ~ Z--:~ ~ Lk

7-- k - e-%.~ ~NC- i. SURFACE ELEVATION

10 . DATE STARTED 11 . DATE COMPLETED

~ O(L-4-jc-) 4 ~ t 17-.:- IVA
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~Q I /,K

15 . DEPTH GROUNDWATER ENCOUNTERED
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tl~ I f.,

16, DEPTH TO WATER AND ELAPSED TIME AFTER DRILLINC ~%APLETED

~~ ~ Al

14 . TOTAL DEPTH OF HOLE

~.4 1 k

I T. OTMER TER LEVEL MEASUREMENTS (SPECIF,)

t,~ I~

fe . GEOTEC"HICAL SAMPLES

None
DISTURBED

I
UNDISTURBED 9 . TOTAL NUMBER OF CORE BOXES

I
--PLES FOR C-Ey-C-1. IPIAL~51~ voc "ETALS

I -
OTHER SP ECIF~) UTHER I~SPE~IFI
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'I . TOIAL CORE
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HTRW DRILLING LOG
1 .

CO"U~me`s & Moore 2- DRILLING SUBCONTRACTOR

I OF SHEETS

3. PROJEC r 14. LOCATION

-
Plum Brook Ordnance Works Sandusky, Ohio

r.. NAME OF DRILLER 16. MANUFACTURER'S DESIGNATION OF MILL

7 . SIZES AND TYPES '_V DRILLINI; 8. "OLE LDCATICIN
AJJO SAMPLI14C EOUIPMENT / M , f~. , - A

e f- i. SURFACE ELEVATION

10. DATE STARTED DATE COMPLETEO

4 ----------
Q. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14 . TOTAL DEPTH OF HOLE 7. OTHER WATER LEVEL MEASUREMENTS (SPECIF,I

A-
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Nnnp
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HTRW DRILLING LOG
I . COUP6j NAME 2. DRILLING SUBCONTRACTOR SmEE T

mes & Moore or S-EE T S7

3 . PPOJEC T 4 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
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:7,
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117)
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C
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~-~ I A
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I t,,~ A-
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I
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I
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HTRW DRILLING LOG
I . COW 2. DRILLINQ SWONTRACTOR SHEE T

Sm"e"I & Moore SHEE TS

3. PQOJECt 14 . LOCATION

Plum Brook Ordnance Works Sandusky, Ohio
r' .-N1-1 OF DRILLER 16. MA,NIUFACTURER'S DESIGNATION OF DRILL
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,'
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~ ~4 17- +- I-SZ\ rz~
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HTRW DRILLING LOG
1 . COWU~ NAME 2. DRILLING SUSCONTRACTOR SmEE T

mes & Moore I or SWEETS

3. PROJEC r 4. LO ATiON

Plum Brook Ordnance Works Sandusky, Ohio
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tt'k ~-~ ~ t 1 -7 t T-7-7 ~, j
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` 'A INU,

to . DATE STARTED it . DATE COMPLETED

/a,4
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13. DEPTH DRILLED INTO ROCK I$ . DEPTH TO WATER AND ELAPSED TIME AFTER ORILLINC ~13MPLETED

ic TOTAL DEPTH OF MOLE

N\ ~ )L
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I
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HTRW DRILLING LOG t:rs
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0,16i"es & Moore
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3. PROJEC T
Plum Brook Ordnance Works
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-'-_ ILk-B"HTRW DRILLING LOG L.0
I

I .
C'

2 . DRILLING $L18CONTRACTOR SmEE 7

"IT~m`exs & Moore or SHEET S7-
3. PROJEC t 4. LOCATION
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'
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HTRW DRILLING LOG
1 . COMPANY NAME 2. DRILLING SUBCONTRACTOR

Dames & Moore
-1. LOCATION3.P*OJECr

Plum Brook Ordnance Works Sandusky, Ohio
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D L'~k7s

_

I', . DEPTH AILLED INTO ROCK t6 . DEPTH TO WATER AND ELAPSED TIME AFTER 04ILLINC COMPLETED
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ANALYTICAL SERVICES, INC.
ENVIRONMENTALMONITORING & LABORATORY ANALYSIS

110TECHNOLOGY PARKWAY - NORCROSS, GA 30092
(770) 734-4200 - FAX (770) 734-4201

As a part of the contracted work associated with the Plum Brook site evaluation, ASI
was required to report explosives residue analysis to the method detection limit (MDL), using
the CRRELmodification (Special Report 92-25) of EPA method 8330.

The method detection limit study attempts to answer the question, "What is the lowest
level of analyte in a sample which will result in a signal which is different than zero?" The
study is based upon repetitive analysis of a interference free sample which is spiked with a
known amount of the target analyte. A minimum of seven aliquotes of the spiked sample are
taken through the entire sample preparation and instrument analysis protocol . The standard
deviation of the results is determined, then multiplied by the one-tailed t-statistic at the 99%
confidence level for the number of degrees of freedom in the study (one less than the number
of repetitions used to calculate the standard deviation) . For seven repetitions this is a
multiplier of 3 .14. The resulting value is finally compared to the spike level in the sample. If
the sample spike level is within 2 to 5 times the calculated MDL then the procedure is
considered successful . If not the spike level in the sample is adjusted and the study repeated.

The MDL is not ameasure of the of the lowest level of analyte in the sample which can
be reported with accuracy. The MDL is only a measure of the ability of the test procedure to
generate a positive response within the retention time window of the target analyte in the
absence of any other interferences from the sample. It is actually a determination of the
precision of obtaining a response from very low levels of target anaiyte and has no bearing on
quantitative accuracy .

When applied to methods such as 8330, use of the MDL as a reporting limit can
generate some results in which there is very low confidence . The minimum level of target
analyte which can be detected and accurately quantitated is generally some multiple of the
MDL. There is no uniform procedure by which this level is determined and depending on the
procedure it may from 5 to 20 times higher than the MDL. The value is frequently called the
Practical Quantitation Level (PQL), although many other terms are used to present the same
idea.

Real samples contribute noise to the the analytical procedure and the instrument
response which is independent of the procedure and instrument. The MDL is a performance
characteristic which does not take into account any contribution to analytical inaccuracy by
sample noise. The use of methods, such as 8330, which generate analyte identifications
through retention time matches on analytical and confirmation columns are very prone to mis-
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identification of target analytes through random non-target analyte signals appearing in the

appropriate retention time window. As reporting levels are lowered there is increased
probability that noise signals will coincidentially appear in the target analyte retention time
window on both columns. If signals are found in samples which meet the method criteria for a
confirmed hit, then to be in compliance with the method, a "hit" must be reported.

These samples associated with the Plum Brook contract exhibited considerable low
level noise which was not found in blanks and other quality controls . Due to the inherent low
level sample interference, there is less confidence in values reported for analytes close to the
MDL. ASI is suggesting that a MDL multiplier of 20 be used to generate PQL's for these
samples. This results in a PQL of 5 ppb for the water samples. Results reported between the
MDL and the PQL should properly be flagged with a "J" as they are estimated quantitations on
tentatively identified target analytes. Results reported as "BDU at the MDL are confident in
that the identification criteria for the target analyte were not met.

Roy-Keith Smith, PhD
AMM/QAM
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IASIL- -
ANALYTICAL S E RVIC ES 5 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PE-PR-Si-0 .0/2 .0, 10/31/94, 11 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 8 .7
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 5 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 150
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .7
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 23

BDL - Below Detection Limit

5 .3
3 .2

2 .1
2 .7
4 .3
0 .27
2 .1
4 .3
1 .1
5 .3
2 .1

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .2S
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . . 6 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
V6~



IASIL-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-Sl-2 .0/5 .0, 10/31/94, 11 :10,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 260
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 10
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . PDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 31

BDL - Below Detection Limit

5 .7
3 .4
1 . 1

2 .3
2 .8
4 .5
0 .28
2 .3
4 .5
1 . 1
5 .7
2 .3

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)_

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . 0 .3 0 .25
1,3,5-Trinitrobenzene (1,3,5-TND) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .4 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . 13DL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (OWEPA 160 .3) . . . . . . . . . . . . . . 12 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S2-0 .0/3 .0, 10/28/94, 15 :50,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .6
BDL 3 .4
BDL 1 . 1
BDL 1 . 1
11 1 . 1
2 .5 2 .2
6 .9 2 .8

110 4 .5
BDL 0 .28

6 .7 2 .2
13DL 4 .5
BDL 1 . 1
BDL 5 .6
22 2 .2

A Unit of American Analytical Services, Inc.
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RESULTS
Report No . 56824-1

Nitroarcmatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*i)(EPA 160 .3) . . . . . . . . . . . . . .

Result Detection
(mg/kcr) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

11 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By : '/



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSISL- -
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S2-3 .0/5 .0, 10/28/94, 16 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 6 .8 5 .7
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .5 3 .4
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 14 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .4 2 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .5 2 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 280 4 .5
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .28
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 13 2 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .5
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .7
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 36 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56824-2

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*i)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mcr/kq) Limit (mg/kq)

BDL 0 .25
0 .5 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
13DL 0 .25
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

12 1

Respectfully submitted,

By :
oa.~ -/a~-



FAASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S2-5 .0/10 .0, 10/28/94, 16 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .0
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 19
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .5
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 400
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 19
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 49

BDL - Below Detection Limit

6 .2
3 .7
1 .2
1 .2
1 .2
2 .5
3 .1
4 .9
0 .31
2 .5
4 .9
1 .2
6 .2
2 .5

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 2 .4 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .3 0 .25

Detection
Result Limit-

Percent Moisture (-06)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S3-0 .0/2 .0, 10/30/94, 17 :33,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .0
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA G010A) . . . . . . . . . . . . 6 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 88
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 5 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 23

BDL - Below Detection Limit

5 .3
3 .2
1 .1

2 .1
2 .7
4 .3
0 .27
2 .1
4 .3
1 . 1
5 .3
2 .1

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . . 6 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S3-2 .0/5 .0, 10/30/94, 17 :40,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit_

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 3 .9
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 310
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 13
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 38

BDL - Below Detection Limit

6 .0
3 .6
1 .2
1 .2
1 .2
2 .4
3 .0
4 .8
0 .30
2 .4
4 .8
1 .2
6 .0
2 .4

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56823-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mcr/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,S-TNE) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . . 16 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
/



IASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S4-0 .0/3 .0, 10/30/94, 15 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .8
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .5
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .5 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 4 .3 2 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 2 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 210 4 .7
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .29
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .3 2 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .7
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .8
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 34 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56824-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
1 .7 0 .25

BDL 0 .26
1 .1 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .8 0 .25

Detection
Result Limit_

14 1

Respectfully submitted,

By :
/Dtt~~



IASI
AN ALYTICAL S E RVI C ES 5 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
L- -

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S4-3 .0/5 .0, 10/30/94, 15 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 8 .0 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . 13DL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .9 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .3 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 560 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 46 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56824-5

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kcr) Limit (mq/kq)

BDL 0 .25
12 0 .25

BDL 0 .26
5 .7 0 .25
0 .5 0 .26

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

3 .2 0 .25

Detection
Result Limit-

19 1

Respectfully submitted,

By :
S414~~4 /D~



AS
I ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S4-5 .0/10 .0, 10/30/94, 15 :50,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 20 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .3 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 470 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 51 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56824-6

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
6 .8 0 .25

BDL 0 .26
2 .8 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

2 .1 0 .25

Detection
Result Limit_

19

Respectfully submitted,

By :
L"-z



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S5-0 .0/3 .0, 10/28/94, 13 :45,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .6
15 3 .4

BDL 1 . 1
BDL 1 . 1

9 .8 1 . 1
3 .5 2 .2
7 .2 2 .8

200 4 .5
BDL 0 .28

8 .8 2 .2
PDL 4 .5
BDL 1 . 1
BDL 5 .6
28 2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56824-7

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 1GO .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

11 1

Respectfully submitted,

By :

Oz~



I.ASI-
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S5-3 .0/5 .0, 10/28/94, 14 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 21
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .8
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 270
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 19
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 62

BDL - Below Detection Limit

6 .2
3 .7
1 .2
1 .2
1 .2
2 .5
3 .1
4 .9
0 .31
2 .5
4 .9
1 .2
6 .2
2 .5

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56824-8

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .7 0 .2S

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

19

Respectfully submitted,

By :

J~I~



ASI_
ANALYTICAL S E RVIC ES ~ I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56824-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S5-5 .0/10 .0, 10/28/94, 14 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .8 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 27 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .2 2 .S
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 490 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 27 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 62 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . .56824-9

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . 0 .4 0 .25
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .2S
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . DDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (-Oi5)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
0'6~ '/at_~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13CRATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S6-0 .0/3 .0, 10/29/94, 14 :35,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .6
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 3 .9 3 .4
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 2 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 150 4 .5
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .28
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .9 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .5
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .6
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 35 2 .2

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 0 .7 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 2 .1 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .4 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .9 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 11 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 9 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S6-3 .0/5 .0, 10/29/94, 14 :50,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Beiow Detection Limit

13DL 6 .1
6 .3 3 .7

BDL 1 .2
BDL 1 .2
16 1 .2

BDL 2 .4
9 .5 3 .0

280 4 .9
BDL 0 .30
12 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
41 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2 6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

DDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
13 0 .25
1 .1 0 .26
8 .7 0 .25
3 .6 0 .26

BDL 0 .25
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25

3 .4 0 .25

Detection
Result Limit_

18

Respectfully submitted,

By :



IASIL- -
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-03S-009, PB-PR-S6-S .0/10 .0, 10/29/94, 15 :OS,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .4
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .9
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 490
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 45

DDL - Below Detection Limit

6 .1
3 .7
1 .2
1 .2
1 .2
2 .4
3 .0
4 .9
0 .30
2 .4
4 .9
1 .2
6 .1
2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Aminc-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
18 0 .25

BDL 0 .26
7 .6 0 .25
0 .5 0 .26

BDL 0 .25
BDL 0 .25

1 .0 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

3 .8 0 .25

Detection
Result Limit

18

Respectfully submitted,

By :
oe'm~_



1AS1-
AN ALYTICA L S E RVIC ES ~ I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S7-0 .0/3 .0, 10/28/94, 17 :20,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA G010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 70GO) . . . . . . . . . . 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 6 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 230
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 25

BDL - Below Detection Limit

5 .7
3 .4
1 .
1 .
1 .
2 .3
2 .9
4 .6
0 .29
2 .3
4 .6
1 . 1
5 .7
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-4

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .5 0 .25

BDL 0 .26
0 .4 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .3 0 .25

Detection
Result Limit_

13

Respectfully submitted,

By :



ASI ANALYTICAL S E RVIC ES 9 1 N C .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-5.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S7-3 .0/5 .0, 10/28/94, 17 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 14 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .8 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 650 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 48 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mcr/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 6 .6 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 3 .4 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .4 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . 0 .3 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .2S
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 2 .1 0 .25

Detection
Result Limit_

Percent Moisture (0-o)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S7-5 .0/10 .0, 10/28/94, 17 :40,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 8 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 19
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 4 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 500
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 54

BDL - Below Detection Limit

6 .2
3 .7
1 .2
1 .2
1 .2
2 .5
3 .1
4 .9
0 .31
2 .5
4 .9
1 .2
6 .2
2 .5

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56811-6

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
1 .3 0 .25

BDL 0 .26
0 .3 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .5 0 .25

Detection
Result Limit_

19 1

Respectfully submitted,

By :



I-ASI- ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

January 11, 1995

P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-9.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S8-0 .0/0 .5, 12/15/94,
11 :10, received 12/16/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL
BDL
BDL
BDL

7 .9
BDL

8 .6
90

BDL
6 .0

BDL
BDL
BDL
31

5 .8
3 .5
1 .2
1 .2
1 .2
2 .3
2 .9
4 .7
0 .29
2 .3
4 .7
1 .2
5 .8
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 58168-9

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . . 14 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By : _/Dz4~



ASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S8-0 .0/2 .0, 10/31/94, 12 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL UT
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (]3e)(mg/kg)(EPA 6010A) . . . . . . . 13DL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 8 .0
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 3 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 86
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 5 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . ];DL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDLUT
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 33

BDL - Below Detection Limit

5 .2
3 .1
1 .0
1 .0
1 .0
2 .1
2 .6
4 .1
0 .26
2 .1
4 .1
1 .0
5 .2
2 .1

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56822-8

RESULTS

Nitroaromatics and Nitramines bv HPLC [soil/sed .I(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL Q 0 .25
BDL U:T 0 .25
BDL U :S 0 .26
BDL U-T 0 .25
BDL U3- 0 .26
BDL O.:Y 0 .25
BDL Uj 0 .25
BDL Uj 0 .25
BDL Uj- 0 .25
BDL LJ .T 0 .25
BDL J j 0 .25
BDL %JT 0 .25
BDL JJ 0 .25
BDL LIJ 0 .25

Detection
Result Limit_

3 1

Respectfully submitted,

By :
0C~z



IASI
ANALYTI CA L S E RVIC ES I I N C .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S8-2 .0/5 .0, 10/31/94, 12 :23,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 8
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 3
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 230
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 23

BDL - Below Detection Limit

0

9

4

5 .2
3 .1
1 .0
1 .0
1 .0
2 .1
2 .6
4 .2
0 .26
2 .1
4 .2
1 .0
5 .2
2 .1

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56822-9

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL Uj- 0 .25
BDL UT 0 .25
BDL UJ 0 .26
BDLUJ 0 .25
BDL UT 0 .26
BDL Uj 0 .25
BDLUU- 0 .25
BDL Z 0 .25
BDLUU 0 .25
BDL OU 0 .25
BDL UT 0 .25
3DLUS 0 .25
BDL vT 0 .25
BDL Jj 0 .25

Detection
Result Limit_

4 1

Respectfully submitted,

By :62~~~



IASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13GRATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
352S Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S9-0 .0/3 .0, 10/29/94, 16 :10,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .6
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .6 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 10 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .8 2 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 130 4 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .28
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .3 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .6
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 28 2 .2

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-7

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
1 .1 0 .2S

BDL 0 .26
2 .4 0 .25
0 .8 0 .26

BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

1 .6 0 .25

Detection
Result Limit_

10

Respectfully submitted,

By :



IASI ANALYTICAL SERVICES, INC .
L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S9-3 .0/5 .0, 10/29/94, 16 :20,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .0 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .5 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 320 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . 13DL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 17 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 47 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-8

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 83301

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
6 .6 0 .25

BDL 0 .26
3 .8 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

1 .5 0 .25

Detection
Result Limit_

19

Respectfully submitted,

By :

640~



'AS
I AN ALYTICA L S E RVI C ES, I N C .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-9.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S9-5 .0/10 .0, 10/29/94, 16 :35,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Ti)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

DDL - Below Detection Limit

Detection
Result Limit

6 .7 6 .1
11 3 .7

BDL 1 .2
BDL 1 .2
15 1 .2
7 .3 2 .4

10 3 .0
415 4 .9
BDL 0 .30
18 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
48 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56811-9

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*i)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
4 .9 0 .2S

BDL 0 .26
2 .0 0 .2S

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .2S
BDL 0 .2S

2 .2 0 .25

Detection
Result Limit_

18 1

Respectfully submitted,

By :



ASI ANALYTICA L S ERVIC ES I I N C .
L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S10-0 .0/3 .0, 10/29/94, 10 :45,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .9
22 3 .5

BDL 1 .2
BDL 1 .2
15 1 .2

BDL 2 .4
12 2 .9

820 4 .7
BDL 0 .29
15 2 .4

RDL 4 .7
BDL 1 .2
BDL 5 .9
38 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56811-10

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . is 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI ANALYTICAL SERVICES, INC .
L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-11

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PE-PR-SlO-3 .0/5 .0, 10/29/94, 11 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .6 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 14 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 18 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 1040 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 35 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . DDL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 65 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56811-11

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-n-4trotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kcr) Limit (mg/kq)

BDL 0 .25
2 .8 0 .25

BDL 0 .26
2 .6 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

1 .6 0 .25

Detection
Result Limit_

17 1

Respectfully submitted,

By :

'/



ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 199S
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56811-12

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-SlO-5 .0/10 .0, 10/29/94, 11 :50,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .3
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 12 3 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .3
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .3
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 18 1 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .4 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .2
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 490 5 .1
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .32
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 25 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL S .1
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .3
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .3
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 56 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56811-12

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nlt-rotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
5 .2 0 .25

BDL 0 .26
2 .2 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

2 .5 0 .25

Detection
Result Limit_

21 1

Respectfully submitted,

By :

xaL~



IASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No'. ATL - 442

Attention : Ms . Deborah L . Raede Report No . 56813-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-Sll-0 .0/3 .0, 10/29/94, 08 :50,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 5 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 150
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 24

BDL - Below Detection Limit

5 .5
3 .3

2 .2
2 .7
4 .4
0 .27
2 .2
4 .4
1 .1
5 .5
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56813-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

Result Detection
(mg/kq) Limit (mcr/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

Percent Moisture (-o)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

9 1

Respectfully submitted,

By :



IASIL
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-03S-009, PB-PR-S11-3 .0/S .0, 10/29/94, 09 :1S,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 7 .3 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 8 .0 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 13 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .9 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 800 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 24 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 52 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56813-2

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kcf)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit-

18 1

Respectfully submitted,

By :

'/LDC~



ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D. #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-Sll-5 .0/10 .0, 10/29/94, 09 :40,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit_

BDL 6 .2
BDL 3 .7
BDL 1 .2
BDL 1 .2
15 1 .2
16 2 .S
11 3 .1

720 4 .9
BDL 0 .31
30 2 .5

BDL 4 .9
BDL 1 .2
BDL 6 .2
58 2 .5

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56813-3

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (O-WEPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S12-0 .0/3 .0, 10/30/94, 09 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit_

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 8 .7
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 12
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 18
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 810
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 28

BDL - Below Detection Limit

6 .0
3 .6
1 .2
1 .2
1 .2
2 .4
3 .0
4 .8
0 .30
2 .4
4 .8
1 .2
6 .0
2 .4

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56813-4

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .2S
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 17 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :~D~/Dt'~



"ASI
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S12-3 .0/5 .0, 10/30/94, 09 :40,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 11
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 12
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 520
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 23
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 49

BDL - Below Detection Limit

G .1
3 .7
1 .2
1 .2
1 .2
2 .4
3 .0
4 .9
0 .30
2 .4
4 .9
1 .2
6 .1
2 .4

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56813-5

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
2 .7 0 .25

BDL 0 .26
1 .2 0 .25
0 .3 0 .26

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

1 .1 0 .25

Detection
Result Limit_

18 1

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSISL-
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S12-5 .0/10 .0, 10/30/94, 10 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .3 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 14 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 14 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .2 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 410 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . 13DL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 47 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56813-6

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

Result Detection
(mq/kq) Limit (mcr/kq)

2,4,6-Trinitrotoluene (2,4,G-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 2 .8 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 1 .6 0 .25
2,G-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,G-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 13DL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 1 .5 0 .25

Detection
Result Limit_

Percent Moisture (0-o)(EPA 160 .3) . . . . . . . . . . . . . . 17 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
/D't~



IASI
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S13-0 .0/0 .5, 12/11/94,
12 :30, received 12/16/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(FPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .3
10 3 .8

BDL 1 .3
BDL 1 .3
21 1 .3
5 .9 2 .5

19 3 .1
390 5 .0
BDL 0 .31
20 2 .5

PDL S .0
BDL 1 .3
BDL 6 .3
64 2 .5

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 58168-2

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-,;)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .2S
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
EDL 0 .25
13DL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

20 1

Respectfully submitted,

By :,L,,(



IASIL
ANALYTICA L S E RVIC ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3S2S Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-03S-009, PB-PR-S13-0 .0/3 .0, 10/31/94, 08 :4S,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit_

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .7
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .4 3 .4
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .8 2 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .8 2 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 330 4 .5
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .28
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .7 2 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .S
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .7
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 33 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56813-7

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

Result Detection
(mcr/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . IBDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result . Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 12 1

BDL - Below Dete,ction Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-8.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S13-3 .0/5 .0, 10/31/94, 09 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

BDL 5 .6
3 .6 3 .4

BDL 1 .1
BDL 1 .1
17 1 .1
11 2 .2
13 2 .8

530 4 .5
BDL 0 .28
20 2 .2

BDL 4 .5
BDL 1 .1
BDL 5 .6
S3 2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56813-8

Nitroaromatics and Nitramines by HPLC FsoilZsed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

0 .4 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit-

11 1

Respectfully submitted,

By :



IASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LAPOP,ATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S13-5 .0/10 .0, 10/31/94, 09 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . is 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 12 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . is 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 580 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 22 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 58 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . .56813-9

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

0 .5 0 .25
9 .4 0 .25

BDL 0 .26
S .2 0 .25
0 .5 0 .26

BDL 0 .25
O .S 0 .25
0 .7 0 .25

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

3 .2 0 .25

Detection
Result Limit_

19 1

Respectfully submitted,

By :

~z



ASI_
ANA LYTICA L S E RVIC ES ~ I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56813-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-Sl3-3 .0/10 .0, 10/31/94, 10 :30,
received 11/1/94

RESULTS

Detection
Result Limit

Extractable Organic Carbon (TOC)
(mg/kg)(EPA 9060) . . . . . . . . . . . . . . . . . . . . . . . . 1990 13

Total Potassium (K)(mg/kg)(EPA 6010A) . . . . . . . . 1500 27
pH (laboratory)(EPA 9045) . . . . . . . . . . . . . . . . . . . . 8 .00 -
Extractable Sulfate (S04)(mg/kg)(EPA 9038) . . . 3330 667
Extractable Alkalinity (as CaCO,)

(mg/kg)(EPA 310 .1M) . . . . . . . . . . . . . . . . . . . . . . 830 13
Extractable Nitrate Nitrogen (N)

(mg/kg)(EPA 353 .2M) . . . . . . . . . . . . . . . . . . . . . . 150 1
Total Kjeldahl Nitrogen (N)(mg/kg)(EPA 351 .3M) 2130 7
Extractable Phosphorus (P)(mg/kg)(EPA 365 .1M) 31 S
Cation Exchange Capacity (meq/100g)

(EPA 9081)(Na Acetate) . . . . . . . . . . . . . . . . . . . 5 .2 0 .0004
Moisture (0i)(ASTM D2216) . . . . . . . . . . . . . . . . . . . . . 24 .5 0 .1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By : Le,~~ / Dc,_~

A Unit of American Analytical Services, Inc .



IASIL
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . S8168-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S14-0 .0/0 .5, 12/11/94,
12 :20, received 12/16/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .0
BDL 3 .6
BDL 1 .2
BDL 1 .2

9 .3 1 .2
BDL 2 .4

6 .9 3 .0
190 4 .8
BDL 0 .30

6 .7 2 .4
2DL 4 .8
BDL 1 .2
BDL 6 .0
24 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . .58168-1

Nitroaromatics and Nitramines by HPLC rsoil/sed .I(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
DDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit-

16 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
352S Piedmont Road P .O . No . ATL-4429
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S14-0 .0/3 .0, 11/7/94,
10 :30, received 11/10/94

57081-1

RESULTS

PPL Metals + Mn'(Soil/Sediment) Result
Detection

Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

BDL
3 .4

BDL
BDL

8 .2
BDL

7 .1
170
BDL

6 .6
BDL
BDL
BDL
33

5 .3
3 .2

2 .1
2 .6
4 .2
0 .26
2 .1
4 .2
1 .1
5 .3
2 .1

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 57081-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kcr)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . . 5 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road P .O . No . ATL-4429
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57081-2.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S14-3 .0/5 .0, 11/7/94,
10 :40, received 11/10/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .6
6 .6 3 .4

BDL 1 .1
BDL 1 .1
11 1 .1

BDL 2 .2
16 2 .8

225 4 .5
BDL 0 .28

9 .4 2 .2
BDL 4 .5
BDL 1 .1
BDL 5 .6
47 2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 57081-2

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture W(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

12000 2 .5
58 2 .5

BDL 2 .6
BDL 2 .5
BDL 2 .6
BDL 2 .5

4 .5 2 .5
9 .5 2 .5

BDL 2 .5
BDL 2 .5
BDL 2 .5
BDL 2 .5
BDL 2 .5

6 .4 2 .5

Detection
Result Limit

11 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
L- -

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road P .O . No . ATL-4429
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57081-3.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-Sl4-5 .0/10 .0, 11/7/94,
10 :55, received 11/10/94

RESULTS

PPL Metals + Mn (Soil/Sediment)
Detection

Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .3 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .0 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 260 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 21 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 85 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 57081-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . 340 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 18 0 .25
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 19 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 2 .9 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 1 .7 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . 2 .0 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . 0 .9 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 6 .7 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



AASIL
ANALYTICAL SERVICES , I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S15-0 .0/3 .0, 10/30/94, 11 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .9
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 4 .1
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 320
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 29

DDL - Below Detection Limit

5 .5
3 .3
1 .1
1 .1
1 .1
2 .2
2 .7
4 .4
0 .27
2 .2
4 .4
1 .1
5 .5
2 .2

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56816-1

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kcr) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

0 .6 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

9 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 a Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S15-3 .0/5 .0, 10/30/94, 11 :10,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 12
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .0
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 6 .19
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 340
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 11
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 33

BDL - Below Detection Limit

5 .5
3 .3

2 .2
2 .7
4 .4
0 .27
2 .2
4 .4
1 .1
5 .5
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNI3) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Aminc-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (OWEPA 160 .3) . . . . . . . . . . . . . . 9 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S15-5 .0/10 .0, 10/30/94, 11 :30,
received 11/1/94

RESULTS

Detection
PPL Metals -t- Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

BDL 6 .2
11 3 .7

BDL 1 .2
BDL 1 .2
21 1 .2
3 .2 2 .5

11 3 .1
780 4 .9
BDL 0 .31
20 2 .5

BDL 4 .9
BDL 1 .2
BDL 6 .2
59 2 .5

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 23 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 14 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 2 .0 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . 0 .9 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 1 .1 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 6 .6 0 .25

Detection
Result Limit_

Percent Moisture (-*.)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
42~~



IASIL-
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S16-0 .0/3 .0, 10/30/94, 16 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 10
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 4 .6
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 250
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 22

BDL - Below Detection Limit

5 .4
3 .3

2 .2
2 .7
4 .3
0 .27
2 .2
4 .3
1 . 1
5 .4
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-4

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2 G-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mq/kq)

BDL 0 .25
13DL 0 .25
BDL 0 .26
BDL 0 .25
13DL 0 .26
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

8 1

Respectfully submitted,

By :
'/ ~~)



IASI
AN ALYTICAL S E RVIC ES q I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-5 .

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-SlG-3 .0/5 .0, 10/30/94, 16 :45,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 5 .6
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 19
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 210
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . 13DL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 28

BDL - Below Detection Limit

5 .6
3 .4

2 .2
2 .8
4 .5
0 .28
2 .2
4 .5
1 .1
5 .6
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .2S
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .2S
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .2S
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
2-Amino-4-n 4 trotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . . 11 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S16-5 .0/10 .0, 10/30/94, 17 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .5 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .8 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 480 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 23 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 60 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-6

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
14 0 .25

BDL 0 .26
8 .9 0 .25
1 .0 0 .26
0 .6 0 .25
0 .8 0 .25

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

4 .3 0 .25

Detection
Result Limit_

18

Respectfully submitted,

By :

S-Z~



"ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-8

Sample : Soil, composite, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-PR-S17-0 .0/0 .5, 12/15/94,
11 :25, received 12/16/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .8 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 12 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .0 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 185 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .1 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 28 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 58168-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (0i)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

19

Respectfully submitted,

By :

~X~



FAASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
424637-035-009, PB-PR-S17-0 .0/2 .0, 10/31/94, 12 :47,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 165
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .8
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 26

BDL - Below Detection Limit

5 .5
3 .3

2 .2
2 .7
4 .4
0 .27
2 .2
4 .4
1 .1
5 .5
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56822-10

Nitroaromatics and Nitramines by HPLC Fsoil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mcr/kq) Limit (mq/kq)

BDLUJ 0 .25
BDL 03- 0 .25
BDL UT 0 .26
BDL IJJ 0 .25
BDLU~y 0 .26
BDLVa 0 .25
BDL US 0 .25
BDLtjj 0 .25
BDLUj- 0 .25
BDL Uj 0 .25
BDLOS 0 .25
BDL UT 0 .25
BDLU a' 0 .25
BDL U:Y 0 .25

Detection
Result Limit_

9 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-11

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S17-2 .0/5 .0, 10/31/94, 12 :57,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 7 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 18
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 11
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 1500
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . 13DL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 28
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 51

BDL - Below Detection Limit

5 .7
3 .4
1 . 1

2 .3
2 .9
4 .6
0 .29
2 .3
4 .6
1 . 1
5 .7
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56822-11

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL Uj_ 0 .25
BDL UT 0 .25
BDL uj- 0 .26
BDL UT 0 .25
BDL UT 0 .26
BDL 0,~j 0 .25
BDL 03- 0 .25
BDL LY]' 0 .25
BDL U3- 0 .25
BDLUT 0 .25
BDL \K~ 0 .25
BDLUU 0 .25
BDL UT 0 .25
BDL U-S 0 .25

Detection
Result Limit

13

Respectfully submitted,

By



ASI_
ANA LYTICAL S E RVIC ES 3 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S18-0 .0/2 .0, 10/30/94, 16 :20,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 2 .7
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 160
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 28

BDL - Below Detection Limit

5 .6
3 .3
1 . 1

2 .2
2 .8
4 .4
0 .28
2 .2
4 .4
1 .1
5 .6
2 .2

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . .56823-5

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

10 1

Respectfully submitted,

By :



1ASI AN ALYTICA L S E RVIC ES 3 1 N C .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 199S
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S18-2 .0/5 .0, 10/30/94, 16 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .4 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 14 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .6 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 390 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 17 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 43 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56823-6

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3 .4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

16

Respectfully submitted,

By :

L"'~



IASIL-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

January 11, 1995

P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-3.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S19-0 .0/0 .5, 12/11/94,
16 :45, received 12/16/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .3
6 .1 3 .8

BDL 1 .3
BDL 1 .3
10 1 .3

BDL 2 .5
8 .0 3 .1

300 5 .0
BDL 0 .31

7 .1 2 .5
BDL 5 .0
BDL 1 .3
BDL 6 .3
24 2 .5

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 58168-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 20 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
40_~"/



IASIL-
ANA LYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S19-0 .0/3 .0, 10/30/94, 13 :50,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .5
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 370
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 9 .9
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . 13DL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 37

BDL - Below Detection Limit

5 .4
3 .2

2 .2
2 .7
4 .3
0 .27
2 .2
4 .3
1 .1
5 .4
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56816-7

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

7 1

Respectfully submitted,

By :



IASI_
AN ALYTI CAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3S25 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-8.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S19-3 .0/5 .0, 10/30/94, 14 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 14
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 380
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 18
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 43

DDL - Below Detection Limit

6 .0
3 .6
1 .2
1 .2
1 .2
2 .4
3 .0
4 .8
0 .30
2 .4
4 .8
1 .2
6 .0
2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56816-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture M(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .2S
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit-

16

Respectfully submitted,

By :



1AS1-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3S2S Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-9

Sample : Soil, composite, USACE, Plum Brook Ordnance works, Project
#24637-035-009, PB-PR-S19-5 .0/10 .0, 10/30/94, 14 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit_

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 6 .8 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 7 .9 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .8 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 570 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 24 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 48 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-9

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 1 .5 0 .25
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 1 .0 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 1 .4 0 .25

Detection
Result Limit_

Percent Moisture (OWEPA 160 .3) . . . . . . . . . . . . . . 18 1

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

L
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S20-0 .0/2 .0, 10/30/94, 17 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 3 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 4 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 340
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 13
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 35

BDL - Below Detection Limit

5 .5
3 .3

2 .2
2 .7
4 .4
0 .27
2 .2
4 .4
1 .1
5 .5
2 .2

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kcr) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . . 9 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

/D~



IASI
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S20-2 .0/5 .0, 10/30/94, 17 :10,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit _

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 5 .7 5 .7
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .4
Total Beryllium (13e)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 2 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 140 4 .6
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .29
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 14 2 .3
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . RDL 4 .6
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .7
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 38 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

13

Respectfully submitted,

By :

i" '/ LL-,



IASIL- -
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING &LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S21-0 .0/0 .5, 10/30/94, 17 :45,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

BDL 5 .4
BDL 3 .2
BDL 1 . 1
BDL 1 .1
10 1 . 1

BDL 2 .2
9 .8 2 .7

460 4 .3
BDL 0 .27

8 .8 2 .2
BDL 4 .3
BDL 1 . 1
BDL 5 .4
20 2 .2

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56823-9

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .2S
BDL 0 .26

0 .3 0 .2S
BDL 0 .26
BDL 0 .2S
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .2S
BDL 0 .2S
BDL 0 .2S
BDL 0 .25
BDL 0 .2S

Detection
Result Limit-

7 1

Respectfully submitted,

By :



IASI
AN ALYTICA L S E RVIC ES q I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S22-0 .0/0 .5, 10/30/94, 17 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 7 .0
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 7 .2
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 130
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 19

BDL - Below Detection Limit

5 .6
3 .3

2 .2
2 .8
4 .4
0 .28
2 .2
4 .4
1 .1
5 .6
2 .2

A Unit of American Analytical Services, Inc .
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RESULTS

Report No . 56823-10

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (96)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .4 0 .25

BDL 0 .26
0 .4 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

10 1

Respectfully submitted,

By :

sale/~:?~



ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-11

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S23-0 .0/0 .5, 10/30/94, 16 :45,
received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sh)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .7
BDL 3 .4
BDL 1 .1
BDL 1 .1

7 .1 1 .1
BDL 2 .3

8 .7 2 .9
180 4 .6
BDL 0 .29

6 .0 2 .3
BDL 4 .6
BDL 1 .1
BDL 5 .7
26 2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56823-11

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

1 .0 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .4 0 .25

Detection
Result Limit_

13 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6823-12

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S24-0 .0/0 .5, 10/30/94, 16 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 5 .6
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 14
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 180
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 4 .7
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 17

BDL - Below Detection Limit

5 .6
3 .3

2 .2
2 .8
4 .4
0 .28
2 .2
4 .4
1 .1
5 .6
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56823-12

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

1 .1 0 .25
BDL 0 .26
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

10

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 442

Attention : Ms . Deborah L . Raede Report No . 56816-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S25-5 .0/10 .0, 10/29/94, 09 :40,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 9 .8 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 13 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 1100 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 40 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 52 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56816-10

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3 .4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

18 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
352S Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-11

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S26-5 .0/10 .0, 10/29/94, 11 :S0,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

6 .7 6 .0
13 3 .6

BDL 1 .2
BDL 1 .2
19 1 .2
7 .7 2 .4

10 3 .0
420 4 .8
BDL 0 .30
29 2 .4

BDL 4 .8
BDL 1 .2
BDL 6 .0
62 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56816-11

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
3 .9 0 .25

BDL 0 .26
1 .1 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

2 .1 0 .25

Detection
Result Limit_

16 1

Respectfully submitted,

By :
S-Z~ /



IASIL-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56816-12

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S27-5 .0/10 .0, 10/30/94, 10 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 12
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 11
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 530
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 26
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 59

BDL - Below Detection Limit

6 .2
3 .7
1 .2
1 .2
1 .2
2 .5
3 .1
4 .9
0 .31
2 .5
4 .9
1 .2
6 .2
2 .5

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56816-12

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 .4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2 .6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3 .4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (%HEPA 160 .3) . . . . . . . . . . . . . .

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
2 .8 0 .25

BDL 0 .26
0 .8 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .9 0 .25

Detection
Result Limit_

19 1

Respectfully submitted,

By :
/. a,~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road P .O . No . ATL-4429 .
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57081-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-S28-5 .0/10 .0, 11/7/94,
10 :55, received 11/10/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sh)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .6 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 20 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .6 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 9 .5 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 570 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 54 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 57081-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mg/kq)

280 0 .25
8 .5 0 .25

BDL 0 .26
10 0 .25
1 .8 0 .26

BDL 0 .25
1 .1 0 .25
0 .8 0 .25

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

3 .9 0 .25

Detection
Result Limit

16 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-12

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S29-2 .0/5 .0, 10/31/94, 16 :30,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .9
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .2 3 .5
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 13 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 2 .9
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 380 4 .7
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .29
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 15 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . 2DL 4 .7
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .9
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 44 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56822-12

Nitroaromatics and Nitramines by HPLC rsoil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mcr/kq)

BDL WS 0 .25
BDL U :T 0 .25
BDL OT 0 .26
BDL L)J- 0 .25
BDL 0 .26
BDL 0 .25
BDL UT 0 .25
BDL VJ 0 .25
BDL U -7 0 .25
BDL V :j 0 .25
13DL U :Y 0 .25
BDL UT 0 .25
BDL VS 0 .25
BDL US 0 .25

Detection
Result Limit_

15 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta January 9, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56823-13

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-PR-S30-0 .0/0 .S, 10/30/94, 16 :45,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . 13DL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 8 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .5
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 150
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 5 .9
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . 13DL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 24

BDL - Below Detection Limit

5 .3
3 .2

2 .1
2 .7
4 .3
0 .27
2 .1
4 .3
1 .1
5 .3
2 .1

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56823-13

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .2S
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .9 0 .2S
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .4 0 .25

Detection
Result Limit-

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 6 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
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IASIL
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56720-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-Sl-0 .0/0 .5, 10/27/94,
10 :30, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .0 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 23 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . .

***
16 3 .0

Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 366 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 23 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 73 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56720-7

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8332L

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

18

Respectfully submitted,

By :



IASI
AN ALYTICA L S E RVIC ES, I N C .

L
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56720-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S2-0 .0/0 .S, 10/27/94,
10 :5S, received 10/28/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 6 .3
5 .7 3 .8

BDL 1 .3
BDL 1 .3
10 .8 1 .3
7 .6 2 .5

10 .0 3 .2
329 5 .1
BDL 0 .32
20 2 .5

BDL 5 .1
BDL 1 .3
BDL 6 .3
52 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56720-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture 05)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

21

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56720-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S3-0 .0/0 .5, 10/27/94,
14 :20, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 7 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .5 4 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .4
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .4
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16 1 .4
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 11 .3 2 .9
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 16 3 .6
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 841 5 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .36
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 29 2 .9
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .4
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 7 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 78 2 .9

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56720-9

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mcr/kcr) Limit (mq/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
EDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

31 1

Respectfully submitted,

By :



ASI
ANALYTICA L S E RVI C ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S4-0 .0/0 .5, 10/29/94, 11 :15,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 12
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 350
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 15
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 49

BDL - Below Detection Limit

6 .1
3 .7
1 .2
1 .2
1 .2
2 .4
3 .0
4 .9
0 .30
2 .4
4 .9
1 .2
6 .1
2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56822-7

RESULTS

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrctoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

18

Respectfully submitted,

By



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANAI YSIS
110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 16, 1994
6 Piedmont Center, Suite #S00
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56448-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S5-0 .0/2 .0, 10/17/94,
1S :09, received 10/19/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni'/(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .2
4 .7 3 .7

BDL 1 .2
BDL 1 .2
35 1 .2

BDL 2 .5
19 3 .1

1012 4 .9
BDL 0 .31
35 2 .5

BDL 4 .9
BDL 1 .2
BDL 6 .2
91 2 .5

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56448-4

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . . 0 .6 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture ('-.)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

/~Z~



ASI
ANA LYTI CAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
L- -

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 16, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56448-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S5-2 .0/5 .0, 10/17/94,
15 :52, received 10/19/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .1
4 .8 3 .7

BDL 1 .2
BDL 1 .2
17 1 .2
7 .1 2 .4

11 .7 3 .0
305 4 .9
BDL 0 .30
26 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
62 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56448-6

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

0 .3 0 .25
3 .0 0 .25

BDL 0 .26
1 .3 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25

0 .4 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .7 0 .25

Detection
Result Limit

18

Respectfully submitted,

By :

ID16~



ASI
ANA LYTICAL S E RVI C ES q I N C .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 16, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56448-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S6-0 .0/2 .0, 10/17/94,
17 :28, received 10/19/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .1
BDL 3 .7
BDL 1 .2
BDL 1 .2
16 1 .2
3 .3 2 .4

is 3 .0
268 4 .9
BDL 0 .30
21 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
66 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56448-7

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mg/kq)

BDL 0 .25
0 .3 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
DDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

18

Respectfully submitted,

By :

O~ /D" ~



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 16, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56448-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S6-2 .0/5 .0, 10/17/94,
17 :44, received 10/19/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thalliurn (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Beiow Detection Limit

Detection
Result Limit

BDL 6 .4
5 .6 3 .8

BDL 1 .3
BDL 1 .3
12 .7 1 .3
7 .8 2 .6

11 .5 3 .2
282 5 .1
BDL 0 .32
22 2 .6

2DL S .1
BDL 1 .3
BDL 6 .4
56 2 .6

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56448-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
4 .2 0 .25

BDL 0 .26
3 .0 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25

0 .6 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

2 .4 0 .25

Detection
Result Limit_

22 1

Respectfully submitted,

By :

&~ X



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 21, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S7-0 .0/2 .0, 10/18/94,
14 :51, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .6
4 .4 3 .3

BDL 1 . 1
BDL 1 . 1
14 1 . 1
3 .6 2 .2

16 2 .8
300 4 .4
BDL 0 .28
16 2 .2

BDL 4 .4
BDL 1 . 1
BDL 5 .6
64 2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 10 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
~4~/D&~~



ASI
ANALYTICA L S E RVI C ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

December 21, 1994

P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S7-2 .0/5 .0, 10/18/94,
15 :08, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .7
5 .1 3 .4

DDL 1 .1
BDL 1 . 1
16 1 .1
14 2 .3
20 2 .9

1011 4 .6
BDL 0 .29
31 2 .3

BDL 4 .6
BDL 1 . 1
BDL 5 .7
60 2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .4 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

13

Respectfully submitted,

By :
/



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-3.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S8-0 .0/2 .0, 10/18/94,
15 :30, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sh)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit_

BDL 6 .0
4 .5 3 .6

BDL 1 .2
BDL 1 .2
14 1 .2

BDL 2 .4
13 3 .0

702 4 .8
BDL 0 .30
17 2 .4

BDL 4 .8
BDL 1 .2
BDL 6 .0
57 2 .4

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 16 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S8-2 .0/5 .0, 10/18/94,
15 :44, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .3
5 .3 3 .2

BDL 1 .1
1 .4 1 .1

13 1 .1
2 .4 2 .1
7 .4 2 .6

621 4 .2
BDL 0 .26
16 2 .1

BDL 4 .2
BDL 1 .1
BDL 5 .3
34 2 .1

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56491-4

Nitroaromatics and Nitramines by HPLC rsoil/sed .l(EPA 83301

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-*.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

5 1

Respectfully submitted,

By :

/~~~



IASII _
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S9-0 .0/2 .0, 10/18/94,
16 :48, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 5 .8
6 .2 3 .5

BDL 1 .2
BDL 1 .2
30 1 .2
2 .6 2 .3
7 .8 2 .9

163 4 .7
BDL 0 .29
10 .3 2 .3

BDL 4 .7
BDL 1 .2
BDL 5 .8
33 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-6

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 14 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSISL- -
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOR.ATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-7

Sample : Soil, composite, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-WA-S9-2 .0/5 .0, 10/18/94,
17 :07, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 6 .5
3 .9 3 .9

BDL 1 .3
BDL 1 .3
23 1 .3
BDL 2 .6

7 .9 3 .2
156 5 .2
BDL 0 .32

9 .4 2 .6
BDL 5 .2
BDL 1 .3
BDL 6 .5
34 2 .6

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-7

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 23 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

/D'L~



1AS
I ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . S6722-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S10-3 .0/5 .0, 10/27/94,
15 :30, received 10/28/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 6 .5
5 .8 3 .9

BDL 1 .3
BDL 1 .3
26 1 .3
3 .4 2 .6

10 .0 3 .2
4S5 S .2
BDL 0 .32
23 2 .6
BDL 5 .2
BDL 1 .3
BDL 6 .5
60 2 .6

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56722-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (%HEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

0 .4 0 .25
5 .5 0 .25

BDL 0 .26
5 .1 0 .25
0 .3 0 .26

BDL 0 .25
BDL 0 .25

0 .7 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

2 .3 0 .25

Detection
Result Limit

23

Respectfully submitted,

By :
IDL,



IASI
ANALYTICAL SERVICES, INC .-

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 56722-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SlO-5 .0/10 .0, 10/27/94,
16 :35, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .3
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 14 3 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .3
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .3
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 25 1 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 .9 3 .2
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 392 5 .1
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .32
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 25 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .1
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .3
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .3
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 68 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56722-3

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (96)(EPA 160 .3) . . . . . . . . . . . . . .

Result Detection
(mcr/kcr) Limit (mg/kq)

BDL 0 .25
1 .1 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
EDL 0 .25
BDL 0 .25

0 .5 0 .25

Detection
Result Limit_

21 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S11-0 .0/2 .0, 10/25/94, 11 :43,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5
Total Beryllium (2e)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 18
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 466
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 27
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 76

BDL - Below Detection Limit

1

8

5 .7
3 .4
1 .1
1 .1
1 .1
2 .3
2 .8
4 .5
0 .28
2 .3
4 .5
1 .1
5 .7
2 .3

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56640-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kcr) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 12 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
L",~"/L5~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S11-2 .0/5 .0, 10/25/94, 12 :04,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .6
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .3 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 10 .6 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .4 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13 2 .8
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 267 4 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .28
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 19 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL S .6
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 51 2 .2

BDL - Beiow Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56640-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result 'Detection
(mq/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 10 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
Z)_,~



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S12-0 .0/2 .0, 10/25/94, 10 :00,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 15
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 .6
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 216
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 41

BDL - Below Detection Limit

5 .7
3 .4

2 .3
2 .8
4 .5
0 .28
2 .3
4 .5
1 .1
5 .7
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56640-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (-06)(EPA 160 .3) . . . . . . . . . . . . . . 12 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



"ASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S12-2 .0/5 .0, 10/25/94, 10 :20,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 7 .2
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 29
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 16
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 373
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 29
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 58

BDL - Below Detection Limit

6 .0
3 .6
1 .2
1 .2
1 .2
2 .4
3 .0
4 .8
0 .30
2 .4
4 .8
1 .2
6 .0
2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56640-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0i)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mq/kq)

BDL 0 .25
0 .6 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .2S

Detection
Result Limit

17 1

Respectfully submitted,

By :



IASI
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 11, 1995
6 Piedmont Center, Suite #500
352S Piedmont Road
Atlanta, GA 30305 P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S13-0 .0/0 .5, 12/13/94,
08 :30, received 12/16/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit_

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .2
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .4 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 14 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .2 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 17 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 200 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 17 2 .5
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .2
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 57 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .

N



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 58168-4

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mcr / kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
EDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

19

Respectfully submitted,

By :
>.Z~



ASIL
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S13-0 .0/3 .0, 10/18/94,
13 :45, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Tota-L Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .7
BDL 3 .4
BDL 1 .1
BDL 1 .1
16 1 .1
7 .4 2 .3

15 2 .9
184 4 .6
BDL 0 .29
20 2 .3

BDL 4 .6
BDL 1 . 1
BDL 5 .7
55 2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56494-1

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kcr) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

13 1

Respectfully submitted,

By :
~" /D4-~~



IASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S13-3 .0/5 .0, 10/18/94,
14 :00, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 6 .1
BDL 3 .7
BDL 1 .2
BDL 1 .2
11 .0 1 .2
8 .8 2 .4

11 .1 3 .0
220 4 .9
BDL 0 .30
22 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
54 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . S6494-2

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-06)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mg/kcr)

BDL 0 .25
1 .6 0 .25

BDL 0 .26
0 .6 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .3 0 .25

Detection
Result Limit_

18

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S13-5 .0/10 .0, 10/18/94,
14 :45, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .0
BDL 3 .6
BDL 1 .2
BDL 1 .2
23 1 .2
12 2 .4
18 3 .0

434 4 .8
BDL 0 .30
35 2 .4
BDL 4 .8
BDL 1 .2
BDL 6 .0
59 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . S6494-3

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .2S
0 .5 0 .2S

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

17

Respectfully submitted,

By : rz~el~ /Da~



1AS1-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-Sl4-0 .0/2 .0, 10/25/94, 09 :05,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 5 .1
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 .3
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 398
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 17
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 45

BDL - Below Detection Limit

5 .4
3 .2

2 .2
2 .7
4 .3
0 .27
2 .2
4 .3
1 .1
5 .4
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56640-5

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

Result Detection
(mcr/kq) Limit (mq/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

0 .4 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

7 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
'/



IASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-Sl4-2 .0/5 .0, 10/25/94, 09 :30,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .5
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .5 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .9 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .4 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .4 2 .7
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 198 4 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .27
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 19 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .5
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 46 2 .2

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56640-6

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (OWEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mq/kq)

0 .3 0 .25
0 .4 0 .25

BDL 0 .26
0 .3 0 .25

BDL 0 .26
BDL 0 .25

0 .5 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
13DL 0 .25
BDL 0 .25

Detection
Result Limit

9 1

Respectfully submitted,

By :
D&_~



IASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S15-0 .0/2 .0, 10/24/94, 16 :45,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .1
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 17
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 433
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 21
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 64

BDL - Below Detection Limit

5 .6
3 .3

2 .2
2 .8
4 .4
0 .28
2 .2
4 .4
1 .1
5 .6
2 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56640-7

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture MWEPA 160 .3) . . . . . . . . . . . . . .

Result Detection
(mg/kcf) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

10

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
D 'V~" DL_~



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S15-2 .0/5 .0, 10/24/94, 16 :59,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .4
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .8 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 7 .1 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 2 .7
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 413 4 .3
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .27
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 23 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .3
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .4
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 62 2 .2

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56640-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . . .

Result Detection
(mcr/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .2S
BDL 0 .26
BDL 0 .25
DDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .2S
BDL 0 .2S
BDL 0 .2S

Detection
Result Limit

8 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

D~~



1AS1-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
352S Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-8.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S16-0 .0/2 .0, 10/18/94,
17 :46, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit_

BDL S .9
4 .4 3 .S

BDL 1 .2
BDL 1 .2
21 1 .2
2 .8 2 .4
8 .4 2 .9

165 4 .7
BDL 0 .29
10 .1 2 .4

BDL 4 .7
BDL 1 .2
BDL 5 .9
32 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-8

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

Result Detection
(mcr/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .2S
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (%)(EPA 160 .3) . . . . . . . . . . . . . . 15 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56491-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S16-2 .0/4 .0, 10/18/94,
18 :12, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit_

BDL 6 .2
6 .9 3 .7

BDL 1 .2
BDL 1 .2
19 1 .2
5 .3 2 .5
8 .9 3 .1

185 4 .9
BDL 0 .31

9 .5 2 .5
BDL 4 .9
BDL 1 .2
BDL 6 .2
33 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-9

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . . 19 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
IV, _O'e4x'~



FASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 11, 199S
6 Piedmont Center, Suite #SOO
3S2S Piedmont Road
Atlanta, GA 30305 P .O . No . ATL-4429

Attention : Ms . Deborah L . Raede Report No . 58168-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S17-O .O/O .5, 12/13/94,
08 :15, received 12/16/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

7 .4 6 .4
8 .5 3 .8

BDL 1 .3
BDL 1 .3
19 1 .3
3 .7 2 .6

22 3 .2
270 5 .1
BDL 0 .32
18 2 .6

BDL 5 .1
BDL 1 .3
BDL 6 .4
69 2 .6

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 58168-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

22

Respectfully submitted,

By :
a~-



.AS1
AN ALYTICA L S E RVIC ES q I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 30305

December 20, 1994

P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S17-O .O/3 .0, 10/19/94,
10 :45, received 10/20/94

R.ESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Beiow Detection Limit

Detection
Result Limit

BDL 5 .8
BDL 3 .5
BDL 1 .2
BDL 1 .2
17 1 .2
8 .5 2 .3

23 2 .9
1023 4 .7
BDL 0 .29
31 2 .3

BDL 4 .7
BDL 1 .2
BDL 5 .8
80 2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56494-4

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (9s)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

0 .3 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25

0 .3 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

14

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #SOO
3S25 Piedmont Road
Atlanta, GA 30305

December 20, 1994

P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6494-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S17-3 .0/5 .0, 10/19/94,
11 :1S, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 5 .7
8 .5 3 .4

BDL 1 .1
BDL 1 .1
16 1 .1
8 .2 2 .3

16 2 .8
398 4 .5
BDL 0 .28
22 2 .3

BDL 4 .5
BDL 1 .1
BDL 5 .7
64 2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56494-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
O .S 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

12

Respectfully submitted,

By :



IASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-Sl7-5 .0/10 .0, 10/19/94,
11 :45, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (2e)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit_

BDL 6 .0
5 .4 3 .6

BDL 1 .2
BDL 1 .2
11 .2 1 .2
11 .3 2 .4
11 .4 3 .0

274 4 .8
BDL 0 .30
18 2 .4

BDL 4 .8
BDL 1 .2
BDL 6 .0
so 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56494-6

RESULTS

Nitroaromatics and Nitramines by HPLC rsoil/sed .l(EPA 8330)

Result Detection
(mg/kq) Limit (mcr/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (*-.)(EPA 160 .3) . . . . . . . . . . . . . .

2 .1 0 .2S
4 .2 0 .2S

BDL 0 .26
3 .3 0 .25
0 .3 0 .26

BDL 0 .2S
BDL 0 .25
BDL 0 .2S

O .S 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S

1 .9 0 .25

Detection
Result Limit_

16

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

/



ASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6494-7

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S18-0 .0/3 .0, 10/18/94,
16 :15, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .3
3 .9 3 .8

BDL 1 .3
BDL 1 .3
20 1 .3
16 2 .5
19 3 .2

1000 5 .1
BDL 0 .32
34 2 .5

BDL S .1
BDL 1 .3
BDL 6 .3
87 2 .5

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56494-7

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . .

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

21

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

J~~'



1AS1-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-8

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S18-3 .0/5 .0, 10/18/94,
16 :30, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 6 .0
BDL 3 .6
BDL 1 .2
BDL 1 .2
11 .0 1 .2
9 .3 2 .4

12 3 .0
325 4 .8
BDL 0 .30
18 2 .4

PDL 4 .8
BDL 1 .2
BDL 6 .0
54 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56494-8

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 0 .9 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .7 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .3 0 .25

Detection
Result Limit-

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 17 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
6~ /_



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S18-5 .0/10 .0, 10/18/94,
17 :00, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .7
BDL 4 .0
BDL 1 .3
BDL 1 .3
19 1 .3
5 .9 2 .7

15 3 .3
333 5 .3
BDL 0 .33
24 2 .7
BDL S .3
BDL 1 .3
BDL 6 .7
57 2 .7

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56494-9

RESULTS

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . .

BDL 0 .25
0 .9 0 .25

BDL 0 .26
0 .3 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit-

25 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



ASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-9

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S19-0 .0/2 .0, 10/24/94, 15 :35,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . ]DL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 22
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 6 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 20
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 442
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 27
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 79

BDL - Below Detection Limit

5 .8
3 .5
1 .2
1 .2
1 .2
2 .3
2 .9
4 .7
0 .29
2 .3
4 .7
1 .2
5 .8
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Report No . 56640-9

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . DDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 14 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
~/i>'_~



"ASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OR-ATORY REPORT

Dames & Moore - Atlanta December 27, 1994
6 Piedmont Center, Suite 4500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56640-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S19-2 .0/5 .0, 10/24/94, 15 :55,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 7 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 22
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 11
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 15
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 494
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 31
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 66

BDL - Below Detection Limit

5 .7
3 .4

2 .3
2 .9
4 .6
0 .29
2 .3
4 .6
1 .1
5 .7
2 .3

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56640-10

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8332L

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (OWEPA 160-3) . . . . . . . . . . . . . . 13 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
/D~~



1AAS1
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S20-0 .0/0 .5, 10/29/94, 11 :45,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .6 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 2 .9 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 190 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 45 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56822-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 0 .7 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT .) . . . . . . . . . . . . . . . . . 0 .4 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (47Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .3 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 17 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



I-ASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 16, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56448-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S21-0 .0/2 .0, 10/17/94,
15 :09, received 10/19/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (3e)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 6 .1
5 .2 3 .7

BDL 1 .2
BDL 1 .2
16 1 .2
6 .0 2 .4

is 3 .0
695 4 .9
BDL 0 .30
29 2 .4

BDL 4 .9
BDL 1 .2
BDL 6 .1
72 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56448-5

RESULTS

Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mcr/kq)

BDL 0 .2S
0 .5 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

18

Respectfully submitted,

By :



ASI
ANALYTICAL SERVIC ES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
352S Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6491-5

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S22-2 .0/5 .0, 10/18/94,
15 :44, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)
Detection

Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .3
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .0 3 .2
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . 1 .6 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 12 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 14 2 .1
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .5 2 .7
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 3300 4 .3
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .27
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 52 2 .1
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .3
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . 13DL 5 .3
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 37 2 .1

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56491-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mq/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1 .3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 6 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 199S
6 Piedmont Center, Suite #SOO
352S Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56822-6

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-WA-S23-0 .0/0 .5, 10/29/94, 11 :45,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 5 .0
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 18
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .1
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 290
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 18
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 51

BDL - Below Detection Limit

6 .0
3 .6
1 .2
1 .2
1 .2
2 .4
3 .0
4 .8
0 .30
2 .4
4 .8
1 .2
6 .0
2 .4

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-o)(EPA 160 .3) . . . . . . . . . . . . .

Result Detection
(mq/kq) Limit (mcf/kq)

BDL 0 .25
0 .5 0 .25

BDL 0 .26
0 .4 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

16

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 * Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 20, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56494-10

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S24-5 .0/10 .0, 10/19/94,
11 :4S, received 10/20/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

BDL 5 .8
BDL 3 .5
BDL 1 .2
BDL 1 .2
11 .2 1 .2
5 .3 2 .3

11 .0 2 .9
198 4 .7
BDL 0 .29
15 2 .3

BDL 4 .7
BDL 1 .2
BDL 5 .8
43 2 .3

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . 3 .0 0 .25
1,3,5-Trinitrobenzene (1,3,5-TN]3) . . . . . . . . . . . . 3 .1 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 3 .8 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . 0 .3 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 1 .5 0 .25

Detection
Result Limit_

Percent Moisture (-0.)(EPA 160 .3) . . . . . . . . . . . . . . 14 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
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IASI
AN ALYTICA L S E RVIC ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
L_

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56810-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-Sl-0 .5/3 .0, 10/30/94, 10 :39,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .4
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 6 .8 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .6 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 8 .5 2 .7
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 270 4 .3
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .27
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 13 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .3
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .4
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 41 2 .2

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

A Unit of American Analytical Services, Inc .
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RESULTS
Report No . 56810-1

Nitroaromatics and Nitramines by HPLQ [soil/sed .](EPA 8330)_

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .2S
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .2S
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (96)(EPA 160 .3) . . . . . . . . . . . . . . 8 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichlorcethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-1

Result Detection
(ug/kqL Limit (uq/kq)

BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 11
BDL 1
BDL 11
BDL 1
13DL 1
BDL 1
BDL 1
BDL 1

1 .4 1
BDL 11
BDL 0 .4
BDL 1
BDL 1
BDL 11
BDL 11

Tentatively identified compounds (EPA 8240) Estimated
Conc . (ug/kq)

Hexacosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 720
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1790
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Acid Extractable Organics (EPA 827DL

Report No . 56810-1

Result Detection
(ucr/kaL Limit (uq/kq)

2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 720
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 360
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 360
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 720
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 360
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 720
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Base/Neutral Extractable Organics (EPA 8270)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :--**-**--*-**N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-1

Result Detection
(ucr/kq) Limit (ucr/kq)

BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 1790
BDL 1790
BDL 720
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360

Tentatively identified compounds (EPA 8270) Estimated
Conc . (ug/kq)

n-Nonacosane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Hentriacontane (C31) . . . . . . . . . . . . . . . . . . . . . . .
Diacetone alcohol (Aldol-condensation product)
n-Heptacosane (C27) . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown natural product, BP=204 . . . . . . . . . . . . . .
n-Pentacosane (C25) . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

340
330
250
240
240
1S0

Respectfully submitted,

By :



FAASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 44

Attention : Ms . Deborah L . Raede Report No . 56810-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-Sl-3 .0/5 .0, 10/30/94, 11 :00,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

BDL 5 .7
10 3 .4

BDL 1 .1
BDL 1 .1
14 1 .1
5 .2 2 .3
9 .5 2 .8

400 4 .5
BDL 0 .28
16 2 .3

BDL 4 .5
BDL 1 .1
BDL 5 .7
39 2 .3

A Unit of American Analytical Services, Inc .
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RESULTS
Report No . 56810-2

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Aminc-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . 3DL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 12 1

volatile Organics (EPA 8242L (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Volatile Organics .(EPA 8240~

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-2

Result Detection
(ug/kq) Limit (ug/kq)

BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL I
BDL 11
BDL 1
BDL 11
BDL 1
BDL 1
BDL 1

2 .2 1
BDL 1
BDL 1
BDL 11
BDL 0 .5
BDL 1
I3DL 1
BDL 11
BDL 11

Tentatively identified compounds (EPA 8240) Estimated
Conc . (uq/kq)

Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Decanal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Acid Extractable Oraanics (EPA 8270

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 750
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1880
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result
Acid Extractable Organics (EPA 8270) (uq/kgL

Report No . 56810-2

Detection
Limit (ug/kq)

4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2 4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2 :4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 750
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . 410 380
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 750
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 380
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 750
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Base/Neutral Extractable organics (EPA 8272L

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-2

Result Detection
(ug/kq) Limit (ug/kq)

BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 1880
BDL 1880
BDL 750
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380

Tentatively identified compounds (EPA 8270) Estimated
Conc . (ug/kq)

Diacetone alcohol (Aldol-condensation product) 260
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . . 150

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56810-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S2-0 .5/3 .0, 10/30/94, 11 :40,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . 6 .3
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 8 .4
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 2 .3
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 11
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 340
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 51

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

5 .6
3 .3

2 .2
2 .8
4 .4
0 .28
2 .2
4 .4
1 . 1
5 .6
2 .2

A Unit of American Analytical Services, Inc .
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Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mcr/kcr) Limit (mcr/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13DL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 10 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

Acid Extractable Organics (EPA 8270)

Report No . 56810-3

Result
(ug/kqL

Detection
Limit (uq/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1 .2
BDL
BDL
BDL

None found

2

0 .4

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 730
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1830
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result
Acid Extractable Organics (EPA 8270L (uq/k_q)_

Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL

Base/Neutral Extractable Organics (EPA 8270)

Report No . 56810-3

Detection
Limit (ug/kq)

1830
370
370
370

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 370
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 370
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 370
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 370
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 370
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 370
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1

'
3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370

1 .4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Base/Neutral Extractable Organics (EPA 827DJ

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :**''* . . . . **** . . . *'*'****'N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-3

Result Detection
(ug/kq) Limit (ug/kq)

BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 1830
BDL 1830
BDL 730
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370

Tentatively identified comipounds (EPA 8270) Estimated
Conc . (ug/kq)

Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
Diacetone alcohol (Aldol-condensation product)
unknown fatty aldehyde . . . . . . . . . . . . . . . . . . . . . . .
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl) propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

510
340
300

160
160

Respectfully submitted,

By : '/ Ll)e~
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3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56810-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S2-3 .0/5 .0, 10/30/94, 12 :05,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

BDL 5 .8
12 3 .5

BDL 1 .2
BDL 1 .2
17 1 .2
4 .0 2 .3
9 .9 2 .9

314 4 .7
BDL 0 .29
17 2 .3

BDL 4 .7
BDL 1 .2
13DL 5 .8
45 2 .3

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 14 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL I
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56810-4

Result Detection
(uq/kqL Limit (uq/kq)

BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 12
BDL 1
BDL 12
BDL 1
BDL 1
BDL 1

1 .3 1
BDL 1

4 .5 1
BDL 12
BDL 0 .5
BDL 1
BDL 1
BDL 12
BDL 12

Tentatively identified compounds (EPA 8240) Estimated
Conc . (ug/kq)

2,2,3,4,6,6-hexamethyl Heptane . . . . . . . . . . . . . . .
3,7-dimethyl Nonane . . . . . . . . . . . . . . . . . . . . . . . . . .
2,2-dimethyl Heptane . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,5-dimethyl Nonane . . . . . . . . . . . . . . . . . . . . . . . . . .
2,2,4-trimethyl Heptane . . . . . . . . . . . . . . . . . . . . . .

Acid Extractable Organics (EPA 8270)

26
20
15
9
7
7

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 770
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis
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RESULTS
Result Detection

Acid Extractable Organics-(EPA 82121 (ug/kq) Limit (ug/kq)

4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1920
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4,S-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

Base/Neutral Extractable Orcranics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2DL 770
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 380
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 770
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 380
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 770
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
BaselNeutral Extractable Organics (EPA 8270) (ug/kcr) Limit (ug/kcr)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . 13DL 380
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1920
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 770
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 380
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 380
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 380

Tentatively identified compounds (EPA 827aL Estimated
Conc . (uq/kq)

Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . . 700 -
Diacetone alcohol (Aldol-condensation product) 510 -
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . . 200 -
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190 -
unknown C6 alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 -

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By : _IL~2&~
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LA130RATORY REPORT
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6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 442

Attention : Ms . Deborah L . Raede Report No . 56894-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S3-0 .5/3 .0, 11/1/94, 08 :15,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis

BDL 5 .4
3 .5 3 .3

BDL 1 .1
BDL 1 .1

6 .2 1 . 1
BDL 2 .2

5 .3 2 .7
152 4 .3
BDL 0 .27

9 .0 2 .2
BDL 4 .3
BDL 1 .1
BDL 5 .4
43 2 .2

A Unit of American Analytical Services, Inc .
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Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

Result Detection
(mq/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . DDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (-0.)(EPA 160 .3) . . . . . . . . . . . . . . 8 1

Volatile Organics (EPA 8240)_ (ug/kq) (ucr/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified comT)ounds (EPA 8240)_

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56894-1

Result
(uq/kq)

Detection
Limit (ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1 .7
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0 .4
1

None found

(ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL

(ug/kq)

720
360
360
360

1790
1790
360

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Acid Extractable Organics (EPA 827D) (ucr/kqL Limit (uq/kq)

3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

Base/Neutral Extractable Organics (EPA 8270) (ucr/kq) (ug/kq)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1790
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . EDL 360
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 720
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . DDL 360
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 360
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 360
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 720
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 360
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
3,31-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 720
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Base/Neutral Extractable Organics (EPA 827DL

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :-**'*****-** . . . . --N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56894-1

Result Detection
(ucr/kcr) Limit (ug/kcr)

BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 1790
BDL 1790
BDL 720
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360
BDL 360

Estimated Conc .
Tentatively identified compounds (EPA 8270)_ (ug/kq)

unknown natural product, BP=204 . . . . . . . . . . . . . . 870
unknown natural product, BP=189 . . . . . . . . . . . . . . 520

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56894-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S3-3 .0/4 .0, 11/1/94, 09 :00,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 5 .5
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 15 3 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .1
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .1
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .1
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3S 2 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 24 2 .7
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 154 4 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .27
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 33 2 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .1
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 5 .5
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 187 2 .2

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)

Result Detection
(mg/kq) Limit (mcf/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (',.)(EPA 160 .3) . . . . . . . . . . . . . . 9 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Volatile Organics (EPA 8240L

trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

1-chloro-Tetradecane . . . . . . . . . . . . . . . . . . . . . . . . .
2-methyl-Heptane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-methyl-Heptane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heptane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-methyl-Octane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-methyl-Hexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
i-ethyl-4-methyl-,trans-Cyclohexane . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-methyl-Octane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . S6894-2

Result Detection
(ug/kcr) Limit (ucr/kq)

BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 11
BDL 1
BDL 11
BDL 1
BDL 1
BDL 1

1 .9 1
BDL 1
BDL 1
BDL 11
BDL 0 .4
BDL 1
BDL 1
BDL 11
BDL 11

Estimated Conc .
(ug/kq)

77
64
43
36
30
24
13
13
13
12

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Acid Extractable Organics (EPA 8270) (ug/kqL Limit (ug/kq)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 730
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1810
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2 .4,S-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

Base/Neutral Extractable Organics (EPA 8270) (uq/kq) (ug/kq)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDL 360
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 360
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 360
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 360
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 360
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result
Base/Neutral Extractable organics (EPA 8270) (ug/kq)

Report No . 56894-2

Detection
Limit (ug/kq)

1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 360
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1810
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Nitrobenzene . . . . . . .

**-****-****--* . . .
BDL 360

:
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 360
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 360
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 360
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 360

Estimated Conc .
Tentatively identified compounds (EPA 8270)_ (ug/kq)

n-Undecane (C11) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850
n-Decane (C10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850
n-Nonane (C9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700
n-Dodecane (C12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690
n-Tridecane (C13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . . 570
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . . 560
n-Tetradecane (C14) . . . . . . . . . . . . . . . . . . . . . . . . . . 500

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Tentatively identified com-pounds (EPA 8270)_

Methyl Carbitol + unknown C10 cycloparaffin . .
n-Hexadecane (C16) . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C11 isoparaffinic hydrocarbon . . . . . . . .
unknown natural product, BP=69, MW=316 . . . . . . .
unknown C13 isoparaffinic hydrocarbon . . . . . . . .
Dodecanoic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C10 cycloparaffinic hydrocarbons . . . . .
unknown C15 isoparaffinic hydrocarbon . . . . . . . .
unknown C10 isoparaffinic hydrocarbon . . . . . . . .
unknown C13 isoparaffinic hydrocarbon . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No

Estimated Conc .
(uq/kq)

460
420
350
320
310
300
300
300
290
250
240
240

56894-2

Note : Results reported on dry-weight basis

Respectfully submitted,

By :

S_~



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 & Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56812-1

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BG-S4-0 .5/3 .0, 10/30/94,
10 :30, received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Detection
Result Limit

7 .6 6 .0
17 3 .6

BDL 1 .2
BDL 1 .2
13 1 .2
34 2 .4
27 3 .0
24 4 .8

BDL 0 .30
11 2 .4

BDL 4 .8
BDL 1 .2
BDL 6 .0
13 2 .4

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit-

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 17 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis



Dames & Moore - Atlanta
Page 3 of 6

RESULTS
Report No . 56812-1

Result Detection
Volatile Organics (EPA 8240) (ucT/kcr) Limit (uq/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . DDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .5 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EDL 0 .5
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .5 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 12
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12

Tentatively identified compounds (EPA 8240) Estimated
Conc . (uq/kq)

2-ethyl-1,3-dimethyl-Denzene . . . . . . . . . . . . . . . . . 17t4T
1-methyl-Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . 7~-IT
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744-2"r
i-ethyl-2,4-dimethyl-Benzene . . . . . . . . . . . . . . . . . 6t-AT

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 800
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . DDL 400
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1990

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Acid Extractable Organics (EPA 8270) (ug/kq) Limit (ug/kq)

2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13DL 400
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 400

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 800
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . 1070 400
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 400
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 800
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 400
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 800
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Base/Neutral Extractable Organics (EPA 8270) (ucr/kcT) Limit (ucr/kq)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 400
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1990
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 800
Nitrobenzene . . . . . . . ** . . . . ***'**********'*'** BDL 400:
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 400
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 400
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 400

Tentatively identified comipounds (EPA 8270) Estimated
Conc . (ucr/kq)

1-(1,1-Dimethylethyl)-2-methyl-1,3-propanediyl
isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

unknown natural product, BP=204 . . . . . . . . . . . . . .
unknown natural product, BP=189 . . . . . . . . . . . . . .
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .
Diacetone alcohol (Aldol-condensation product)
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl) propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6870 NY
3000 N
1130 N
940 NT
520 (4T
390NT

340 ~JT

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Tentatively identified compounds (EPA 8270) Estimated Detection
Conc . (ug/kq) Limit (ug/kq)

Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown natural product, BP=245 . . . . . . . . . . . . . .
n-Pentacosane (C25) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Hexacosane (C26) . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Heptacosane (C27) . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown oxygenate (Di-sec-butoxymethane?) . . . .
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . .
Butyl Carbitol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

205*
205
19 0 rAT
190NT
190 NT
170 rA
16 0 rJ:r
160 <

Respectfully submitted,

By :



1AS1_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56812-3

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BG-SS-0 .5/3 .0, 10/30/94,
12 :00, received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

6 .7 5 .6
17 3 .3

BDL JT 1 .1
BDL 1 .1
17 1 .1
10 2 .2
11 2 .8

220 4 .4
BDL 0 .28
28 2 .2
BDL 4 .4
BDL 1 . 1
BDL 5 .6
54 2 .2

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .2S
1,3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .2S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (-06)(EPA 160 .3) . . . . . . . . . . . . . . 10 1

Volatile Organics (EPA 8240) (ug/kq) (uq/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL I
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/kqL Limit (ug/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .2 :T 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .4
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 11
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11

Tentatively identified compounds (EPA 8240) Estimated
Conc . (ug/kq)

Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .

9+4-T
BLO ,
z.f.4t.

BDL 730
BDL 370
BDL 370
BDL 370
BDL 1830

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Acid Extractable Organics (EPA 8270) (ucr/kq) Limit (ug/kq)

2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 370

Base/Neutral Extractable Organics (EPA 8270

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 370
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 370
Bis(2-chloroisopropyl)ether . . . . . . . . I . . . . . . . . . . BDL 370
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . 980 370
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 370

Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 370
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Base/Neutral Extractable Organics (EPA 8270) (ug/kq) Limit (ug/kq)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 370
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1830
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 730
Nitrobenzene . . . . . . . ****'*** . . . ***'****'**'** BDL 370

:N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 370
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 370
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 370
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 370

Tentatively identified compounds (EPA 8270) Estimated
Conc . (u-/kq)

1-(1,1-Dimethylethyl)-2-methyl-1,3-propanediyl
isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

unknown natural product, BP=204 . . . . . . . . . . . . . .
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
n-Nonacontane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Hentriacontane (C31) . . . . . . . . . . . . . . . . . . . . . . .
n-Heneicosane (C21) . . . . . . . . . . . . . . . . . . . . . . . . . .

1220 t43-
440 ~A
3 7 0 t-A-1
270 WT

'AAS
.

270w*j
240 r-~
190 r4T

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Tentatively identified compounds (EPA 8270)_ Estimated Detection
Conc . (ug/kq) Limit (ug/kq)

n-Docosane (C22) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190?4T
n-Tricosane (C23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190ti :T
unknown natural product, BP=189 . . . . . . . . . . . . . . 180 H -

n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . . 180 WS -

3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . . 170 NT -

n-Eicosane (C20) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170t-A-T -

n-Nonadecane (C19) . . . . . . . . . . . . . . . . . . . . . . . . . . . 170NT -

Diacetone alcohol (Aldol-condensation product) 160NT -
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl) propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160t-4T -

n-Tetracosane (C24) . . . . . . . . . . . . . . . . . . . . . . . . . . 140t,4'3' -

unknown fatty aldehyde . . . . . . . . . . . . . . . . . . . . . . . 140r4

Note : Results reported on dry-weight basis

Respectfully submitted,

By :
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110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56812-4.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BG-S5-3 .0/5 .0, 10/30/94,
12 :10, received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

Detection
Result Limit

5 .9 5 .9
6 .1 3 .5

BDL UT 1 .2
BDL 1 .2
29 1 .2
6 .7 2 .4

13 2 .9
330 4 .7
BDL 0 .29
33 2 .4

BDL 4 .7
BDL 1 .2
BDL 5 .9
64 2 .4

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 6

RESULTS
Report No . 56812-4

Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)-

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1 3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2 4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . . 15 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/kqL Limit (ucr/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .5
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 12
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12

Tentatively identified com-pounds (EPA 8240) None found -

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 780
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1940
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1940
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2DL 1940
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1940

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Acid Extractable Organics (EPA 8270) (ug/kaL Limit (ug/kq)

Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 390

Base/Neutral Extractable Orqanics (EPA 8270

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1940
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 780
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 390
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 390
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Chlorcaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 780
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 390
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
3,31-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 780
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :""****-***""****-****
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56812-4

Result
(ug/kq)

Detection
Limit (ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Tentatively identified compounds (EPA 8270) Estimated
Conc . (ug/kq)

1-(1,1-Dimethylethyl)-2-methyl-1,3-propanediyl
isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
n-Hexadecane (C16) . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
n-Docosane (C22) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . .
Diacetone alcohol (Aldol-condensation product)
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .
n-Nonadecane (C19) . . . . . . . . . . . . . . . . . . . . . . . . . . .

1400 NT
800 HT
500 t-AJ-
450 N
420 NT
410 NU-
3 8 0 ~-A'Y
370 t4T
3 70 r-A T
350 i,~J_

390
390
390
390
390
390
390
390
390
390
390
390
390
390

1940
1940
780
390
390
390
390
390
390

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Tentatively identified com-pounds (EPA 8270) Estimated Detection
Conc . (ug/kq) Limit (ug/kq)

n-Tricosane (C23) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Eicosane (C20) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Pentacosane (C25) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Tetracosane (C24) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Heneicosane (C21) . . . . . . . . . . . . . . . . . . . . . . . . . .
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl) propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Hexacosane (C26) . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Heptacosane (C27) . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C17 isoparaffinic hydrocarbon . . . . . . . .
n-Octadecane (C18) . . . . . . . . . . . . . . . . . . . . . . . . . . .

34 0 WY
320 NS
310 No-
290 N-S-
270 NZ-

260 NZ-
250 t47-
240 WT
240 tA
22 0 r-AT

Note : Results reported on dry-weight basis

Respectfully submitted,

By :
J~~
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LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56894-3.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S6-0 .5/3 .0, 11/1/94, 09 :30,
received 11/3/94

RESULTS
Detection

PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

6 .4 5 .7
23 3 .4
BDL 1 . 1
BDL 1 .1

6 .0 1 .1
14 2 .3
15 2 .9
78 4 .6

BDL 0 .29
15 2 .3

BDL 4 .6
BDL 1 .1
BDL 5 .7
56 2 .3

A Unit of American Analytical Services, Inc.
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Nitroaromatics and Nitramines by HPLC [soil/sed .l(EPA 8330)

Result Detection
(mg/kq) Limit (mq/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (OWEPA 160 .3) . . . . . . . . . . . . . . 13 1

Volatile Organics (EPA 8240) (ug/kq) (ucr/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromcform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . 13DL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .5
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 11
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11

Tentatively identified compounds (EPA 8240) None found

Acid Extractable Organics (EPA 8271L (ug/kqh (ug/kq)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 760
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 1900
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1900
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Acid Extractable organics (EPA 827LL

3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56894-3

Result Detection
(ug/kqL (ug/kq)

BDL 380
BDL 380
BDL 380
BDL 1900
BDL 1900
BDL 380
BDL 380
BDL 380

BDL 380
BDL 380
BDL 380
BDL 1900
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Base/Neutral Extractable Organics (EPA 8272L

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :* . . . . ***'*''*'*****'***'*N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8270)

3-Hydroxy-2,4,4-trimethylpentyl isobutyrate .
n-Octacosane (C28) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Nonacosane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Report No . S6894-3

Result Detection
(ug/kq) Limit (ug/kq)

BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 1900
BDL 1900
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380

Estimated Conc .
(ug/kq

160
150
150

Respectfully submitted,

By : w/ a-_~
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ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56894-4

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S6-3 .0/4 .5, 11/1/94, 09 :45,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

BDL 5 .7
8 .3 3 .4

BDL 1 .1
BDL 1 .1

9 .1 1 .1
7 .5 2 .3

11 2 .9
21 4 .6

BDL 0 .29
20 2 .3

BDL 4 .6
BDL 1 . 1
BDL 5 .7
34 2 .3

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 13 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56894-4

Result
(ug/kq)

Detection
(ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2

0 .4

None found

(ug/kcr)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

(ug/kq)

760
380
380
380

1900
1900
380
380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Acid Extractable Organics (EPA 8270L

4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56894-4

Result Detection
(ug/kqL Limit (uq/kq)

BDL 380
BDL 380
BDL 1900
BDL 1900
BDL 380
BDL 380
BDL 380

BDL 380
BDL 380
BDL 380
BDL 1900
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 760
BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Base/Neutral Extractable Organics (EPA 827DL

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .

2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8272L

3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .
4,4'-Butylidenebis[2-(1,1-dimethylethyl)

-5-methyll phenol (Santowhite antioxidant)
n-Nonacosane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Report No . S6894-4

Result Detection
(ucr/kq) Limit (ug/kq)

BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
DDL 380
BDL 1900
BDL 1900
BDL 760
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380

Estimated Conc .
-(ug/kq)

160

160
160

Respectfully submitted,

By :
'Z)A~ 'ee
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AN ALYTICAL S E RVIC ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56907-1.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S7-0 .5/3 .0, 11/1/94, 10 :20,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

7 .5 5 .7
14 3 .4

BDL 1 .1
BDL 1 .1
14 1 .1
34 2 .3
22 2 .8
63 4 .5

BDL 0 .28
24 2 .3

BDL 4 .5
BDL 1 .1
BDL 5 .7
32 2 .3

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 12 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 23
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Volatile Organics (EPA 8240)

Report No . 56907-1

Result Detection
(ug/kq) Limit (uq/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .5
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 11
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 11

Tentatively identified compounds (EPA 8240) None found

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ucr/kq) (ug/kq)

DDL 750
BDL 380
BDL 380
BDL 380
BDL 1880
BDL 1880
BDL 380
BDL 380
BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Acid Extractable Organics (EPA 827LL

Report No . 56907-1

Result Detection
(ug/kqL Limit (ucr/kq)

2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EDL 380
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1880
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 750
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 380
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 380
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 380
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 750
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 380
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 750
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 380

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Base/Neutral Extractable Organics (EPA 8279L

Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :-'*************** . . . . . .N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56907-1

Result Detection
(ucr/kq) Limit (uq/kq)

BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
13DL 1880
BDL 1880
BDL 750
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380
BDL 380

Estimated Conc .
TentativelV identified compounds (EPA 8270) (ug/kq)

unknown natural product, BP=204 . . . . . . . . . . . . . . 2800
unknown natural product, BP=189 . . . . . . . . . . . . . . 1080
n-Nonacosane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . . . 420
n-Triacontane (C30) . . . . . . . . . . . . . . . . . . . . . . . . . . 380
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . . 350
unknown fatty aldehyde . . . . . . . . . . . . . . . . . . . . . . . 350
unknown fatty aldehyde . . . . . . . . . . . . . . . . . . . . . . . 260
unknown natural product, BP=191 . . . . . . . . . . . . . . 250
unknown C18 isoparaffinic hydrocarbon . . . . . . . . 210

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Estimated Conc .
Tentatively identified compounds (EPA 8270) (ucr/kq)

unknown fatty acid . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
n-Heptacosane (C27) . . . . . . . . . . . . . . . . . . . . . . . . . . 190
n-Octacosane (C28) . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . . 170
Methyl Carbitol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
n-Nonadecane (C19) . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
n-Docosane (C22) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . . 160

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



FAASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13O.RATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

January 12, 1995

P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56812-2.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BG-S8-0 .5/3 .0, 10/30/94,
10 :30, received 11/1/94

RESULTS

PPL Metals + Mn (Soil/Sediment)

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Detection
Result Limit

6 .4 6 .0
19 3 .6

BDL CT 1 .2
BDL 1 .2
10 1 .2
27 2 .4
23 3 .0
8 .7 4 .8

BDL 0 .30
9 .4 2 .4

BDL 4 .8
BDL 1 .2
13DL 6 .0
10 2 .4

A Unit of American Analytical Services, Inc .
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Nitroaromatics and Nitramines by HPLC rsoil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . 13DL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 16 1

Volatile Orcranics (EPA 8240) (ug/kq) (ug/kcr)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Orcranics (EPA 8240)

Report No . 56812-2

Result Detection
(ug/kcrL Limit (ug/kq)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL I
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 .6 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .5
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . 1 .3 1
1 .2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . . BDL 12
1 2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 12

TentativelV identified compounds (EPA 8240) Estimated
Conc . (uq/kq)

2,2,3,4,6,6-hexamethyl-Heptane . . . . . . . . . . . . . . .
4-ethyl-2,2,6,6-tetramethyl-Heptane . . . . . . . . . .
3,7-dimethyl-Nonane . . . . . . . . . . . . . . . . . . . . . . . . . .

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2 .4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .

26PCJ-
14 NT
11 4T

BDL 790
BDL 390
BDL 390
BDL 390
BDL 1960
BDL 1960

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Acid Extractable Orcranics (EPA 827LL (ug/kq) Limit (ug/kcr)

2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1960
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1960
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 390

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1960
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(b)flucranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 790
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 390
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 390
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 390
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 790
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 390
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 790
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Result Detection
Base/Neutral Extractable Organics (EPA 827LL (ug/kq) Limit (ug/kq)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 390
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1960
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1960
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 790
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 390
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . . BDL 390
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 390
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 390

Tentatively identified compounds (EPA 8270) Estimated
Conc . (ug/kq)

1-(1,1-Dimethylethyl)-2-methyl-1,3-propanediy1
isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

unknown natural product, BP=204 . . . . . . . . . . . . . .
unknown natural product, BP=189 . . . . . . . . . . . . . .
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
natural oleic acid derivative, BP=218 . . . . . . . .
Diacetone alcohol (Aldol-condensation product)
3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . .
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl) propyl

isobutyrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown natural product, BP=218 . . . . . . . . . . . . . .
unknown natural product, BP=95 . . . . . . . . . . . . . . .
unknown natural alcohol . . . . . . . . . . . . . . . . . . . . . .

4500 NT
1670N
950 K
950 r4T
8 9 0 r<T
540 tAT
4 3 0
3 6 0 OT

3 1 0 r-Z
3 0 0 r-4
290N
270 ~4

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Tentatively identified compounds (EPA 8270)_ Estimated Detection
Conc . (ug/kq) Limit (ug/kq)

n-Docosane (C22) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Hentriacontane (C31) . . . . . . . . . . . . . . . . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Tetradecane (C14) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Tridecane (C13) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Dodecane (C12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Nonacontane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . .

Note : Results reported on dry-weight basis

270 t-4*3'
270 tS-Z
260 r4
240 N'S
240 HT
230 ~AT
230 t4T
210 NT

Respectfully submitted,

By :
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LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6907-2

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-BG-S9-0 .5/3 .0, 11/1/94, 11 :45,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

BDL 5 .6
BDL 3 .3
BDL 1 .1
BDL 1 .1

9 .2 1 .1
BDL 2 .2

6 .6 2 .8
133 4 .4
13DL 0 .28

7 .6 2 .2
BDL 4 .4
BDL 1 . 1
BDL S .6
24 2 .2

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 83301

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Aminc-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . EDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit-

Percent Moisture (96)(EPA 160 .3) . . . . . . . . . . . . . . 10 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 22
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

Acid Extractable Organics (EPA 8270L

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56907-2

Result
(ucr/kq)

Detection
Limit (ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

0 .4
1
1

None found

(ug/kqL

13DL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

(ucr/kq)

730
370
370
370

1830
1830
370
370

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Acid Extractable Organics (EPA 8279)_

4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2 .4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56907-2

Result Detection
(ucr/kcr)- Limit (ug/kq)

BDL 370
BDL 370
BDL 1830
BDL 1830
BDL 370
BDL 370
BDL 370

BDL 370
BDL 370
BDL 370
BDL 1830
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 730
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 730
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 730
BDL 370

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Base/Neutral Extractable organics (EPA 827LL

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 .4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :---*****-*** . . . **N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8270)_

Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
Methyl Carbitol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown fatty amide . . . . . . . . . . . . . . . . . . . . . . . . . .
Butyl Carbitol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Report No . 56907-2

Result Detection
(ucr/kq) Limit (ug/kq)

BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 1830
BDL 1830
BDL 730
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370
BDL 370

Estimated Conc .
(ug/kq)

660
510
320
180

Respectfully submitted,

By :
~ '/D_L~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56907-3.

Sample : Soil, composite, USACE, Plum Brook Ordnance Works, Project
#24637-03S-009, PB-BG-S9-3 .0/5 .0, 11/1/94, 12 :15,
received 11/3/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .7
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . 13DL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . is 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 17 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 15 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 695 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 30 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 61 2 .4

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 18 1

Volatile Organics (EPA 8240) (ug/kq) (ug/kq)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 24
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56907-3

Result
(ug/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2 .2
BDL
BDL
BDL
BDL
BDL
BDL

Detection
(ug/kq)

2

12
1

12
1
1
1
1
1
1

12
0 .5
1
1

12
12

None found

I
(ug/kqL (uq/kq)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

810
400
400
400

2010
2010
400
400
400

BDL - Below Detection Limit
Note : Results reported on dry-weight basis
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RESULTS

Result Detection
Acid Extractable Organics (EPA 8270) (ug/kq) (ug/kq)

2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270

BDL 400
BDL 2010
BDL 2010
BDL 400
BDL 400
BDL 400

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2010
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 810
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 400
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 400
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 400
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 810
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 400
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 810
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 400

BDL - Below Detection Limit
Note : Results reported on dry-weight basis



Dames & Moore - Atlanta
Page 5 of 5

RESULTS

Base/Neutral Extractable Organics (EPA 8270)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . .

:,*''***** . . . *****''*****'
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8270)

3-Hydroxy-2,4,4-trimethylpentyl isobutyrate . .
Ethylene glycol phenyl ether . . . . . . . . . . . . . . . . .
2,2-Dimethyl-l-(2-hydroxy-l-methylethyl)

propylisobutyrate . . . . . . . . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Report No . 56907-3

Result Detection
(ug/kq) Limit (ug/kq)

BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 2010
BDL 2010
BDL 810
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400
BDL 400

Estimated Conc .
(ug/kq)

370
350

210

Respectfully submitted,

By :
XD_X~ /D_'c~
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IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 30305

January 12, 1995

P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56781-1

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PE-WA-SEDl-0 .2/1 .7, 10/27/94,
11 :30, received 10/29/94

RESULTS

Detection
Result Limit_

Extractable Organic Carbon (TOC)
(mg/kg)(EPA 9060) . . . . . . . . . . . . . . . . . . . . . . . . 46 14

Total Potassium (K)(mg/kg)(EPA 6010A) . . . . . . . . 1500 27
pH (laboratory)(EPA 9045) . . . . . . . . . . . . . . . . . . . . 7 .73 -
Extractable Sulfate (S04)

(mg/kg)(EPA 9038) . . . . . . . . . . . . . . . . . . . . . . . . BDL 169
Extractable Alkalinity (as CaC03)

(mg/kg)(EPA 310 .1M) . . . . . . . . . . . . . . . . . . . . . . 680 27
Extractable Nitrate Nitrogen (N)

(mg/kg)(EPA 353 .2M) . . . . . . . . . . . . . . . . . . . . . . 3 .4 1
Total Kjeldahl Nitrogen (N)(mg/kg)(EPA 351 .3M) 3240 7
Extractable Phosphorus (P)(mg/kg)(EPA 365 .1M) 3 .1 0 .3
Cation Exchange Capacity (meq/100g)

(EPA 9081)(Na Acetate) . . . . . . . . . . . . . . . . . . . 5 .4 0 .004
Moisture (*-.)(ASTM D2216) . . . . . . . . . . . . . . . . . . . . . 87 .2 0 .1

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56781-1

RESULTS
Detection

PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . EDL 6 .8
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 4 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .4
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .4
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11 1 .4
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .7
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 19 3 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 180 5 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .34
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 12 2 .7
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .4
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .8
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 46 2 .7

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Aminc-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

(mg/kq) (mq/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

26 1

Respectfully submitted,

By : / -r-)
sa~~ 41 vlx~



IASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite 4500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56781-2

Sample : Sediment, composite, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-WA-SED1-1 .7/2 .5, 10/27/94,
11 :30, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .4
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .3
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .3
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17 1 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .6
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 15 3 .2
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 220 5 .1
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .32
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 23 2 .6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL S .1
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .3
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .4
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 74 2 .6

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56781-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . .. . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (%HEPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

22 1

Respectfully submitted,

By :
,I~?



'AS1
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 56722-4

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED2-0 .2/1, 10/27/94,
16 :30, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 7 .9
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 4 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .6
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .6
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 22 1 .6
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 3 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 17 4 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 190 6 .3
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . 13DL 0 .40
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 19 3 .2
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 6 .3
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .6
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 7 .9
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 94 3 .2

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56722-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 3,S-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mq/kq) Limit (mg/kq)

BDL 0 .2S
BDL 0 .2S
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

37

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 56722-5

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED2-1/2, 10/27/94,
16 :30, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 11 .3
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .2
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 12
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 159
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 70

BDL - Below Detection Limit

G .1
3 .7
1 .2
1 .2
1 .2
2 .4
3 .0
4 .9
0 .30
2 .4
4 .9
1 .2
6 .1
2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56722-5

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

Percent Moisture (WEPA 160 .3) . . . . . . . . . . . . .

Result Detection
(mq/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .2S
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .2S

Detection
Result Limit

18

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



'AS1
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56781-4

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED3-0 .2/1 .0, 10/27/94,
18 :00, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .5
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .9
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .3
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .3
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 16 1 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .6
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 16 3 .2
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 180 5 .2
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .32
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 16 2 .6
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .2
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .3
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .5
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 57 2 .6

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56781-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .2G
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . 13DL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (~s)(EPA 160 .3) . . . . . . . . . . . . . . 23 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSISL. -
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56781-5

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED3-1 .0/2 .0, 10/27/94,
18 :00, received 10/29/94

RESULTS
Detection

PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . .
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . .
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . .
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . .
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . .
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . .
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . .
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . .
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . .
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . .
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . .
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . .

BDL - Below Detection Limit

BDL 6 .1
5 .2 3 .7

BDL 1 .2
BDL 1 .2
22 1 .2

BDL 2 .4
12 3 .0

220 4 .9
BDL 0 .30
23 2 .4

BDL 4 .9
2DL 1 .2
BDL 6 .1
73 2 .4

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56781-5

Nitrcaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture Oi)(EPA 160 .3) . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .6 0 .25

BDL 0 .26
0 .5 0 .25

BDL 0 .26
BDL 0 .25
13DL 0 .25
BDL 0 .25
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .7 0 .25

Detection
Result Limit_

18 1

Respectfully submitted,

By :
z2t.~



ASI
ANA LYTICA L S E RVIC ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6753-1

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED4-0 .2/0 .5, 10/28/94,
08 :45, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .8
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 4 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .4
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .4
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 9 .9 1 .4
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .9 2 .7
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 19 3 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 149 5 .4
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .34
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 8 .8 2 .7
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .4
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .4
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .8
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 36 2 .7

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56753-1

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .I(EPA 8330)_

2 .4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 .3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3 4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mcr/kq) Limit (mg/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

0 .3 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit_

26 1

Respectfully submitted,

By :



"ASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56753-2

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED4-0 .5/1 .5, 10/28/94,
08 :45, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .0 3 .6
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 13 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . 3 .9 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 10 .7 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 262 4 .8
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 18 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .8
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 50 2 .4

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56753-2

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

Result Detection
(mg/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . . 0 .8 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .4 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . 13DL 0 .25
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . . 0 .3 0 .25

Detection
Result Limit_

Percent Moisture (0i)(EPA 160 .3) . . . . . . . . . . . . . . 16 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :

/D&~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #SOO
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56753-3

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED5-0 .2/0 .5, 10/28/94,
11 :00, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 7 .0
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . 4 .2 4 .2
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .4
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .4
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 11 .5 1 .4
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .8
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 21 3 .5
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 169 5 .6
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .35
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 10 .7 2 .8
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .6
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .4
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 7 .0
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 44 2 .8

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56753-3

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mcr/kq) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .25
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 13DL 0 .25
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . 13DL 0 .25
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 13DL 0 .25
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . 13DL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .25

Detection
Result Limit_

Percent Moisture (O-WEPA 160 .3) . . . . . . . . . . . . . . 29 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
/a~'



'AS
I AN ALYTI CA L S E RVIC ES, I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56753-4

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED5-0 .5/1 .5, 10/28/94,
11 :00, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . I . . . . . BDL 6 .1
Total Arsenic (As)(mg/kg)(EPA 7060)

. . . . . . . . .
. 7 .2 3 .7

Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .2
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .2
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 17 1 .2
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .4
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13 3 .0
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 329 4 .9
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .30
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 20 2 .4
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 4 .9
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .2
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .1
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 62 2 .4

BDL - Beiow Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56753-4

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1 3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Beiow Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kq)

BDL 0 .25
0 .6 0 .25

BDL 0 .26
0 .7 0 .25

BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

0 .7 0 .25

Detection
Result Limit-

18 1

Respectfully submitted,

By :



1AS1-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56753-5

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED6-0 .2/1 .3, 10/28/94,
12 :30, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .8
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 4 .1
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .4
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .4
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 14 1 .4
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .7
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 16 3 .4
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 164 5 .5
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .34
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 14 2 .7
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .5
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .4
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .8
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 59 2 .7

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56753-5

RESULTS

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture O-WEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mq/kq)

BDL 0 .25
BDL 0 .25
BDL 0 .26

0 .4 0 .25
0 .4 0 .26

BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

27

Respectfully submitted,

By :



AASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 29, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56753-6

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED6-1 .3/1 .7, 10/28/94,
12 :30, received 10/29/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL 6 .3
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL 3 .8
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL 1 .3
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL 1 .3
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 19 1 .3
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 2 .5
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 13 3 .1
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 250 5 .0
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL 0 .31
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 21 2 .S
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL 5 .0
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL 1 .3
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL 6 .3
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 73 2 .5

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56753-6

Nitroaromatics and Nitramines by HPLC [soil/sed .](EPA 8330)_

Result Detection
(mcr/kCT) Limit (mg/kq)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .2S
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .25
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .26
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .7 0 .2S
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .26
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .2S
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .2S
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 0 .25
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . 0 .3 0 .25
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .25
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .25
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 0 .7 0 .25

Detection
Result Limit_

Percent Moisture (0-.)(EPA 160 .3) . . . . . . . . . . . . . . 20 1

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Respectfully submitted,

By :
/- a'~'



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 56722-6

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED7-0 .2/1, 10/27/94,
16 :30, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Soil/Sediment) Result Limit

Total Antimony (Sb)(mg/kg)(EPA 6010A) . . . . . . . . BDL
Total Arsenic (As)(mg/kg)(EPA 7060) . . . . . . . . . . BDL
Total Beryllium (Be)(mg/kg)(EPA 6010A) . . . . . . . BDL
Total Cadmium (Cd)(mg/kg)(EPA 6010A) . . . . . . . . . BDL
Total Chromium (Cr)(mg/kg)(EPA 6010A) . . . . . . . . 10
Total Copper (Cu)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Lead (Pb)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 16
Total Manganese (Mn)(mg/kg)(EPA 6010A) . . . . . . . 160
Total Mercury (Hg)(mg/kg)(EPA 7471) . . . . . . . . . . BDL
Total Nickel (Ni)(mg/kg)(EPA 6010A) . . . . . . . . . . 13
Total Selenium (Se)(mg/kg)(EPA 7740) . . . . . . . . . BDL
Total Silver (Ag)(mg/kg)(EPA 6010A) . . . . . . . . . . BDL
Total Thallium (Tl)(mg/kg)(EPA 7841) . . . . . . . . . BDL
Total Zinc (Zn)(mg/kg)(EPA 6010A) . . . . . . . . . . . . 63

BDL - Below Detection Limit

8 .1
4 .8
1 .6
1 .6
1 .6
3 .2
4 .0
6 .5
0 .40
3 .2
6 .5
1 .6
8 .1
3 .2

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56722-6

Nitroaromatics and Nitramines by HPLC fsoil/sed .I(EPA 8330)_

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Percent Moisture OWEPA 160 .3) . . . . . . . . . . . . . .

BDL - Below Detection Limit
Note : Results reported on dry-weight basis

Result Detection
(mg/kq) Limit (mg/kcr)

BDL 0 .25
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .26
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25
13DL 0 .25
BDL 0 .25
BDL 0 .25
BDL 0 .25

Detection
Result Limit

38 1

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 12, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56781-3

Sample : Sediment, composite, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SED8-0 .2/1 .7, 10/27/94,
11 :30, received 10/29/94

RESULTS

Detection
Result Limit_

Extractable Organic Carbon (TOC)
(mg/kg)(EPA 9060) . . . . . . . . . . . . . . . . . . . . . . . . 44 20

Percent Moisture (*i)(EPA 160 .3) . . . . . . . . . . . . . . 50 1

Note : Results reported on dry-weight basis

Respectfully submitted,

By :

LL~

A Unit of American Analytical Services, Inc.
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IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57992-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-DM-MW2-U, 12/12/94, 10 :07,
received 12/13/94

RESULTS

Detection
Result Limit

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 15 1 .0

PPL Metals + Mn (Groundwater

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . 14 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 38 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . 10 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 1600 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . 63 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDLJ3' 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 88 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . .57992-1

RESULTS

Nitroaromatics and Nitramines by HPLC (aaueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ug/1)

'BC.0
34 -6-7-t- C~

550 0 .45
BDL 0 .65
320 0 .10
12 0 .10

BDL 1 .1
75 2 .1
4 .2 1 .57
5 .7 0 .16

BDL 0 .41
BDL 1 .4
BDL 0 .62

4 .1 0 .94
470 0 .15

Respectfully submitted,

By :

~~Y



IASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57992-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-DM-MW2-F, 12/12/94, 10 :07,
received 12/13/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . 20
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 1000
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . 60
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL

BDL - Below Detection Limit

Respectfully submitted,

By :
-/

2
10
1
1

10
20
3

40
O .S

20
10
10
O .S

20

A Unit of American Analytical Services, Inc .



L-ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D. #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58027-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-IT-MW2-U, 12/13/94, 08 :42,
received 12/14/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 12 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 10
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (2e)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 140 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 2300 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . 120 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 25
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 34 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 58027-1

Nitroaromatics and Nitramines by HPLC [aaueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ug/1)

1 .4 0 .64
390 0 .45
DDL 0 .6S
340 0 .10
24 0 .10
14 0 .55
0 .5 0 .21
5 .1 1 .57
0 .6 0 .16

BDL 0 .41
BDL 1 .4

2 .8 0 .62
1 .7 0 .94

340 0 .15

Respectfully submitted,

By :
)~) Dt~~,4~j



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58027-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-IT-MW2-F, 12/13/94, 08 :42,
received 12/14/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

PPL Metals + Mn (Groundwater)
Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL 20
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 10
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL 1
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL 1
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . 130 20
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL 3
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 2500 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . 130 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 10
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 0 .5
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL 20

BDL - Below Detection Limit

Respectfully submitted,

By :

A Unit of American Analytical Services, Inc .



ANALYTICAL SERVICES, INC .ASI ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130P,ATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

January 16, 1995

P .O . No . ATL - 44

Attention : Ms . Deborah L . Raede Report No . 57934-3

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-MK-MW11-U, 12/9/94, 15 :56,
received 12/10/94

RESULTS

Detection
Result Limit-

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 0 .2 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 160 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 30 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 57934-3

RESULTS

Nitroaromatics and Nitramines by HPLC [agueous](EPA 8330)

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DND) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (uq/1)

BDL 0 .64
BDL 0 .4S
BDL 0 .65

0 .1 0 .10
BDL 0 .10
BDL O .S5
BDL 0 .21
BDL 1 .S7
BDL 0 .16
BDL 0 .41
BDL 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

By :
P 2D,



ASI
ANALYTICAL SERVICES, INC .

L ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 16, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57934-4.

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-MK-MW11-F, 12/9/94, 15 :56,
received 12/10/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit_

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 180
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 13DL

BDL - Below Detection Limit

Respectfully submitte

61ttz~ )a

.

By :

i

2
10
1
1
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20
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20
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10
0 .5

20

A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOR.ATORY REPORT

Dames & Moore - Atlanta December 21, 1994
6 Piedmont Center, Suite #500
3S2S Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56646-1

Sample : Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-S16-P, 10/24/94,
16 :24, received 10/26/94

RESULTS

Nitroaromatics and Nitramines by HPLC raaueous](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-AM-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Result Detection
(ug/1) Limit (ug/1)

BDL 6 .4
20000 450
BDL 6 .5

9200 100
850 10
190 5 .5

1500 21
370 1S .7
63 1 .6

BDL 4 .1
BDL 14
110 6 .2
22 9 .4

7200 150

BDL - Below Detection Limit

Respectfully submitted,

By :
0~1~ 4~4~

A Unit of American Analytical Services, Inc .



1AS
I AN ALYTICA L S E RVIC ES, I N C .

I
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 57898-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-DM-MW7-U, 12/8/94, 10 :50,
received 12/9/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 80 2 .0

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL so
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 5
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 2
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . 36 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 1400 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 12000 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . 2000 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . 0 .9 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 94 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 57898-1

RESULTS

Nitroaromatics and Nitramines by HPLC [aqueous](EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . 30 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 5700 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 980 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 17 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . 66 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 11 0 .21
4-Aminc-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . 1 .9 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . 3000 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :
Lt4~// j4c';~



FASI-
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 * (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . S7898-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-DM-MW7-F, 12/8/94, 10 :50,
received 12/9/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (3e)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . 21
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . 1100
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 10000
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . 1800
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . 0 .7
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 44

BDL - Below Detection Limit

Respectfully submitted,

By :

50
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A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 16, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57902-1

Sample : Groundwater, grab, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-PR-DM-MW8-U, 12/8/94, 12 :00,
received 12/9/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 650 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 5
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 5
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 5
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . 52 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 1600 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 8000 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . 2500 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 10
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 52 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 57902-1

RESULTS

Nitroaromatics and Nitramines by HPLC [aaueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,S-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(uCf / 1) Limit (ucr/1)

64 0 .64
1300 0 .45
BDL 0 .65
440 0 .10
33 0 .10
37 0 .55
41 0 .21
10 1 .57
11 0 .16

BDL 0 .41
2 .2 1 .4

BDL 0 .62
BDL 0 .94
790 0 .15

Respectfully su itted,

By :

4JOI,



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 16, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57902-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-DM-MW8-F, 12/8/94, 12 :00,
received 12/9/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . 38
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . 1400
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 7000
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . 2100
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 50

BDL - Below Detection Limit

Respectfully subntted,

By :

5
10
5
1

10
20
3

40
0 .5

20
10
10
10
20

A Unit of American Analytical Services, Inc .



ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110TECHNOLOGY PARKWAY - NORCROSS, GA 30092
(404) 734-4200 - FAX (404) 734-4201

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3S25 Piedmont Road
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57899-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-DM-MW9-U, 12/8/94, 14 :40,
received 12/9/94

RESULTS

Detection
Result Limit

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 50 2 .0

A Unit of American Analytical Services, Inc.



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57899-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-DW-MW9-F, 12/8/94, 14 :40,
received 12/9/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . 760
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 1800
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . 1600
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 70

BDL - Below Detection Limit

Respectfully submitted,

50
50
5
2

10
20
3

40
0 .5

20
100
10
1 .0

20

By :
OZ4~ L

A Unit of American Analytical Services, Inc.



IASI
ANALYTI CA L S E RVI C ES, I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

January 14, 1995

Attention : Ms . Deborah L . Raede Report No . 57899-3

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-IT-MW5-U, 12/8/94, 15 :18,
received 12/9/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . . . . 0 .1 0 .1

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

Report No . 57899-3

Detection
Result Limit

BDL 2
BDL 50
BDL I
BDL 2
BDL 10
BDL 20
BDL 3
100 40
BDL 0 .5
BDL 20
BDL 10
BDL 10
BDL 0 .5
27 20

Nitroaromatics and Nitramines by HPLC [acrueous](EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 14, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede Report No . 57899-4

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-PR-IT-MW5-F, 12/8/94, 15 :18,
received 12/9/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 100
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL

BDL - Below Detection Limit

Respectfully submitted,

By :

2
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20

A Unit of American Analytical Services, Inc.



IASI
ANALYTICAL S E RVIC ES 9 -1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 19, 1995
6 Piedmont Center, Suite #500
3S25 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58098-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BED-MW14-U, 12/14/94, 08 :36,
received 12/15/94

RESULTS

Detection
Result Limit

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 3 .3 0 .1

PPL Metals + Mn (Gr undwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (De)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . 0 .5 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 28 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of S

RESULTS
Report No . 58098-1

Nitroaromatics and Nitramines by HPLC Faqueousl(EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .4S
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 2 .8 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . 11 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 20
BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1
BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1

1 .6 1
BDL 10
BDL 1
BDL 10
BDL 1
BDL 1
BDL 1

3 1

BDL - Below Detection Limit
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Volatile Organics (EPA 8240)

RESULTS

1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)

Report No . 58098-1

Result Detection
(ug/1) Limit (ug/1)

BDL 1
BDL 1
BDL 10
DDL 0 .4
14 1

BDL 1

(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .20
1 2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . . BDL 0 .20

Estimated
Tentatively Identified Compounds (EPA 8240) Concentration (ug/1)

2-methyl-Butane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Cyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
methyl-Cyclopentane . . . . . . . . . . . . . . . . . . . . . . . . . .
3-methyl-Pentane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,3-dimethyl-Butane . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-trimethyl-Benzene . . . . . . . . . . . . . . . . . . . . . .
ethyl-Cyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Acid Extractable OrcTanics (EPA 8270

28
21
14
11
10
9
9

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 50
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 5
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10

BDL - Below Detection Limit
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RESULTS
Result

Base/Neutral Extractable Organics (EPA 8272L (uq/1)

Report No . 58098-1

Detection
Limit (ug/1)

Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 4
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 3
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 10
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 2
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . 13DL 10
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 10
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL so
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Nitrobenzene . . . . . . . ***********''*'**** . . . - BDL 10:N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 10
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 10
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 10

BDL - Below Detection Limit
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RESULTS

Estimated
Tentatively Identified Com-oounds (EPA 8240) Concentration (ug/1)

unknown glycerol triester . . . . . . . . . . . . . . . . . . . . 19
unknown glycerol triester . . . . . . . . . . . . . . . . . . . . 14
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . . 12

4,41-Butylidenebis[2-(1,1-dimethylethyl)
-5-methylphenoll 8 -
(Santowhite antioxidant)

6-Aminohexanoic acid . . . . . . . . . . . . . . . . . . . . . . . . . 6 -
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . . 5 -
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . . 4 -
unknown benzenepropanamine . . . . . . . . . . . . . . . . . . . 4 -

BDL - Below Detection Limit

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 9 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 19, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58098-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-DED-MW14-F, 12/14/94, 08 :36,
received 12/15/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . BDL 10
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 10
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL 1
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL 1
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL 3
Dissolved Manganese (Mn)(ug/1)(EPA G010A) . . . . BDL 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 10
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 0 .5
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL 20

BDL - Below Detection Limit

Respectfully submitted,

By :
sa-~ /

A Unit of American Analytical Services, Inc .



FAA SI
ANALYTICAL S E RVIC ES I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58046-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BED-MWlS-U, 12/13/94, 16 :04,
received 12/14-lS/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 3S3 .2) . . . . . . . . 0 .5 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

BDL 2
BDL 10
BDL 1
BDL 1
BDL 10
40 20

BDL 3
BDL 40
BDL 0 .5
BDL 20
BDL LT 10
BDL 10

0 .6 0 .5
22 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC raQueousl (EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . 1 .2 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 2 .1 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .7 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .6 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL OT 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 2 .7 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660 1 200
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8305 10
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDLUT 10
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUT 10
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUT 20
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLVT 200
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1500'T 200
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDLjY 10
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUJ- 10
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL~ :~ 10
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLOS 20
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDLUT 20
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLQT 10
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL\J':Y 20
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLU-S 10
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . 13DLVT 10
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLkJS 10
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL\)-T 10
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDLJ :Y' 10
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDLUT 10
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL a 10
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180T 10
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLV :r 100
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLjj- 10
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDLUJ- 100
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUJ 10
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDLUT 10
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUT 10
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540'J- 10

BDL - Below Detection Limit
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Volatile Organics (EPA 8240)

Report No . 58046-1

Result Detection
(uq/l) Limit (ug/1)

1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDLUI
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLUJ
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLU:~
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDLL)j
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1300'T
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDLU,~

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504)

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . .

Tentatively Identified Compounds (EPA 8240)

Butane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-trimethyl-Benzene . . . . . . . . . . . . . . . . . . . . . .
Decane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Undecane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Acid Extractable Organics (EPA 8271L

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL
BDL

Estimated
Conc . (ug/1)

10
10

100
4

10
10

0 .20
0 .20

1500 P-4T
780 NT
700 WS
670
580
58G~;
300 NT
260 N-S
2 4 0 ,I .T
2 3 0 i4~~ U-

zbq .;
Result Detection
(uq/l)- Limit (ug/1)

BDL 60
BDL 30
BDL 30
BDL 30
BDL ISO
BDL 150
BDL 30
BDL 30
BDL 30
BDL 30
BDL 150
BDL 15
BDL 30
BDL 30
BDL 30

BDL 6
BDL 6
BDL 30

BDL - Below Detection Limit
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RESULTS
Result Detection

Base/Neutral Extractable Organics (EPA 827Q_L (ug/1) Limit (ucT/1)

Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :,*''*,***'*'*'***'*''**''N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 6
BDL 12
BDL 6
BDL 9
BDL 60
BDL 30
BDL 30
BDL 30
BDL 9
BDL 30
BDL 6
BDL 60
BDL 30
BDL 30
BDL 30
BDL 9
BDL 30
BDL 6
BDL 30
BDL 30
BDL 30
BDL 60
BDL 6
BDL 6
BDL 30
BDL 30
BDL 9
BDL 6
BDL 6
BDL 6
BDL 30
BDL 30
BDL 30
PDL 30
BDL 30
70 U- 30
60T 30

BDL 150
BDL 150
BDL 60
BDL 30
BDL 30
BDL 30
BDL 30
BDL 30
BDL 30
BDL 150
BDL 6

BDL - Below Detection Limit
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Tentatively Identified Compounds (EPA 8240)

Molecular Sulfur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown ester (Erythritol tetraester?) . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
4,4'-Butylidenebis[2-(1,1-dimethylethyl)

-5-methylphenoll
(Santowhite antioxidant)

n-Tridecane (C13) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Dodecane (C12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Tetradecane (C14) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Undecane (C11) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . .
unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . .
6-Aminohexanoic acid . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . .
n-Heptadecane (C17) . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Decane (C10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
n-Hexadecane (C16) . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Octadecane (C18) . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No

Estimated
Conc . (ug/1)

11000 t'3r
5200 N
820 W
680 rQ

340 wT

330N'r
2 8 0 r-J I'
2 6 0 I~jr
250 rJT
250 1,J
2 50-~~
240 N

x.'.jC

230 NT
230 NJ-
220 N3
200 t,3-J-
200 ri
200 r-I
190 WT
160 NJ-

58046-1

BDL - Below Detection Limit

Respectfully submitted,

By :
O-el~



1ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58046-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-BED-MW15-F, 12/13/94, 16 :04,
received 12/14-15/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . 18
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . BDL
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL k t-JT
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDLLrS
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL

BDL - Below Detection Limit

Respectfully submitted,
.

By :

2
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1
1
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A Unit of American Analytical Services, Inc .



I-ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 19, 199S
6 Piedmont Center, Suite #S00
3525 Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58093-1.

Sample : Groundwater, grab, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-BED-MW19-U, 12/14/94, 09 :15,
received 12/15/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 0 .2 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 22 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . 0 .6 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 24 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .
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Nitroaromatics and Nitramines by HPLC Faaueous](EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . 0 .8 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 0 .2 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . 1 .2 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 8 .1 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

59 20
5

BDL
BDL
BDL 2
BDL 20
26 20

BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1
BDL 2
BDL I
BDL 1
BDL I
BDL 1
BDL I
BDL 1
BDL 1

3 1
BDL 10
BDL 1
BDL 10
BDL 1
BDL 1
BDL 1

5 1

BDL - Below Detection Limit
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RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/1) Limit (ug/1)

1,1,1-Trichlorcethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . .

BDL 1
BDL 1
BDL 10
BDL 0 .4
26 1

BDL 1

BDL 0 .20
BDL 0 .20

Estimated
Tentatively Identified Compounds (EPA 8240)_ Conc . (ug/1)

2-methyl-Butane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Cyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Unknown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1,2,4-trimethyl-Benzene . . . . . . . . . . . . . . . . . . . . . . 14
2,3-dimethyl-Butane . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Orcranics (EPA 8270

BDL 20
BDL 10
BDL 10
BDL 10
BDL 50
BDL so
BDL 10
BDL 10
BDL 10
BDL 10
BDL 50
BDL 5
BDL 10
BDL 10
BDL 10

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2

BDL - Below Detection Limit
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RESULTS

Result
Base/Neutral Extractable organics (EPA 8270) (ug/1)

Report No . 58093-1

Detection
Limit (ucr/1)

Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . BDL 4
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . . BDL 10
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 3
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 10
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 2
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 10
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1 4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1 2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3 .3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL so
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL so
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Nitrobenzene . . . . . . . :--****-***--*** BDL 10
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 10
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 10
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1 .2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 10

BDL - Below Detection Limit
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RESULTS

Tentatively Identified Compounds (EPA 8240)

Molecular Sulfur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown fatty acid ester . . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
Hexathiepane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,41-Butylidenebis[2-(1,1-dimethylethyl)

-S-methylphenoll
(Santowhite antioxidant)

6-Aminohexanoic acid . . . . . . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
n-Triacontane (C30) . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . .
Tetrahydro-2,5-dimethyl thiophene . . . . . . . . . . . .
unknown Ethylthiacyclohexane . . . . . . . . . . . . . . . . .
unknwon glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown C10 aromatic hydrocarbon . . . . . . . . . . . . .
n-Hexacosane (C26) . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown Ethylthiacyclohexane . . . . . . . . . . . . . . . . .
unknown oxygenate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C9 aromatic hydrocarbon . . . . . . . . . . . . . .
5-Methyltetralin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58093-1

Estimated
Conc . (ucr/1)

9500
100
64
58
44

18

15
9
8
8
8
8
7
6
5
5
5
5
4

BDL - Below Detection Limit

Respectfully submitted,

By :
"/ ~~~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 9 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 19, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58093-2.

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-03S-009, PB-BED-MW19-F, 12/14/94, 09 :15,
received 12/1S/94

RESULTS

Detection
PPL Metals + Mn (Groundwater) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . 8 2
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 10
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL 1
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . BDL 1
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL 3
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . BDL 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 10
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 0
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL 20

BDL - Below Detection Limit

Respectfully submitted,

By :
sa~~

5

5

A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL S ERVIC ES 3 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 17, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58096-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-DED-MW20-U, 12/14/94,
11 :28, received 12/15/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 0 .2 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 20
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 5
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 5
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 54 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . BDL 6
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 140 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . 13DL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 50
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 24 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .

'-1
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RESULTS

Nitroaromatics and Nitramines by HPLC [agueous](EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . . 0 .8 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 1 .0
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 1 .0
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 53 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 20
8 1

BDL 1
BDL 1
BDL 2
BDL 20
BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1

BDL - Below Detection Limit
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RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/1) Limit (uq/1)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1
1 .1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .4
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .20

1 .2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . . BDL 0 .20

Estimated
Tentatively identified compounds (EPA 8240) Concentration (ug/1)

Butane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2-methyl-2-Propanol . . . . . . . . . . . . . . . . . . . . . . . . . . 10

BDL - Beiow Detection Limit
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RESULTS

Result Detection
Acid Extractable Organics (EPA 8270) (uq/l)- Limit (ug/1)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL so
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 5
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .

BDL 2
BDL 2
BDL 10
BDL 50
BDL 2
EDL 2
BDL 4
BDL 2
BDL 3
BDL 20
BDL 10
BDL 10
BDL 10

BDL - Below Detection Limit
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RESULTS

Result
Base/Neutral Extractable Organics (EPA 827kL (ug/1)

Report No . 58096-1

Detection
Limit (ug/1)

Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . BDL 3
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . . BDL 10
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . . BDL 2
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . . BDL 10
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3,31-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 10
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 10
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 10

BDL - Below Detection Limit



Dames & Moore - Atlanta
Page 6 of 6

RESULTS

Tentatively identified compounds (EPA 8270)

unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
Glycerol tricaprylate . . . . . . . . . . . . . . . . . . . . . . . .
unknown glycol derivative . . . . . . . . . . . . . . . . . . . .
6-Aminohexanoic acid . . . . . . . . . . . . . . . . . . . . . . . . .
unknown glycol derivative . . . . . . . . . . . . . . . . . . . .
Decanoic acid, octadecyl ester . . . . . . . . . . . . . . .
unknown glycol derivative . . . . . . . . . . . . . . . . . . . .
2,21-[Ethylidenebis(oxy)lbispropane . . . . . . . . . .
4,41-Butylidenebis[2-(1,1-dimethylethyl)

-5-methylphenoll . . . . . . . . . . . . . . . . . . . . . . . . .
(Santowhite antioxidant)

n-Octacosane (C28) . . . . . . . . . . . . . . . . . . . . . . . . . . .
n-Nonacosane (C29) . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown thiacycloalkane . . . . . . . . . . . . . . . . . . . . . .
n-Triacontane (C30) . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58096-1

Estimated Detection
Conc . (uq/1) Limit (uq/1)

24 -

23 -

16 -

14 -

10 -

9
8
8
7
7
6

5

5
4
4
4

Respectfully submitted,

By :
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LABORATORY REPORT

Dames & Moore - Atlanta January 17, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58096-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project 424637-03S-009, PB-BED-MW20-F, 12/14/94,
11 :28, received 12/15/94

RESULTS

PPL Metals + Mn (Groundwater)

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . .
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . .
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . .
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . .
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . .
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . .
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . .
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . .
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . .
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . .
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 25
BDL 25
BDL 1 .25
BDL 2
BDL 10
BDL 20
BDL 12
140 40
BDL 0 .5
BDL 20
BDL 25
BDL 10
BDL 0 .5
BDL 20

Respectfully submitted,

By :
ZD-0-~

A Unit of American Analytical Services, Inc .
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ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58171-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-REACTOR2-U, 12/15/94,
received 12/16/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 0 .2 0 .1

PPL Metals + Mn (Groundwater

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 20 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . 9 .6 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 470 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . 70 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 90 20

BDL - Beiow Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
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RESULTS
Report No . 58171-1

Nitroaromatics and Nitramines by HPLC [acTueous](EPA 8330)

Result Detection
(ug/1) Limit (ucr/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 0 .6 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . 0 .3 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . 1 .1 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 13 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . 1 .2 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 23 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 20
1 .8 1

BDL 1
BDL 1
BDL 2
BDL 20
BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1

BDL - Below Detection Limit
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RESULTS

Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . .

Tentatively identified comipounds EPA 8240)

2-methyl-Propane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58171-1

Result
(ug/1)

Detection
Limit (ucr/1)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1 .2
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

8
BDL

BDL
BDL

Estimated
Concentration

9
6

2

10
1

10
1
1
1
1
1
1

10
0 .4
1
1

0 .20
0 .20

BDL - Below Detection Limit
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RESULTS

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 .4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 .6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2 4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2 .4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .

Report No . 58171-1

Result Detection
(uq/l)- Limit (ug/1)

BDL 20
BDL 10
BDL 10
BDL 10
BDL so
BDL 50
BDL 10
BDL 10
BDL 10
BDL 10
BDL 50
BDL 5
BDL 10
BDL 10
BDL 10

BDL 2
BDL 2
BDL 10
EDL so
BDL 2
BDL 2
BDL 4
BDL 2
BDL 3
BDL 20
13DL 10
BDL 10
BDL 10

BDL - Below Detection Limit
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RESULTS

Result
Base/Neutral Extractable Orcranics (EPA 827LL (uq/l)

Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,31-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :-*--****-***'-**N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58171-1

Detection
Limit (ug/1)

BDL 3
BDL 10
BDL 2
BDL 20
BDL 10
BDL 10
BDL 10
BDL 3
BDL 10
BDL 2
BDL 10
BDL 10
BDL 10
BDL 20
BDL 2
BDL 2
BDL 10
BDL 10
BDL 3
BDL 2
BDL 2
BDL 2
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL so
BDL 50
BDL 20
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10

BDL - Below Detection Limit
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RESULTS

Tentatively identified com-oounds (EPA 8270)

Molecular Sulfur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6-Aminohexanoic acid . . . . . . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
unknown glycerol triester . . . . . . . . . . . . . . . . . . . .
4,41-Butylidenebis[2-(i,l-dimethylethyl)

-5-methylphenoll . . . . . . . . . . . . . . . . . . . . . . . . .
(Santowhite antioxidant)

unknown steroid (MW=388) . . . . . . . . . . . . . . . . . . . . .
unknown steroid (MW=388) . . . . . . . . . . . . . . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
unknown C20 isoparaffinic hydrocarbon . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
unknown C18 isoparaffinic hydrocarbon . . . . . . . .
unknown fatty acid ester . . . . . . . . . . . . . . . . . . . . .
2-Ethyl-l-hexanol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown steroid (MW=388) . . . . . . . . . . . . . . . . . . . . .
unknown isoparaffinic hydrocarbon (C28?) . . . . .
n-Hentriacontane (C31) . . . . . . . . . . . . . . . . . . . . . . .
Octadecanoic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unknown C14 cycloparaffinic hydrocarbon . . . . . .
unknown isoparaffinic hydrocarbon (C30?) . . . . .
n-Pentadecane (C15) . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58171-1

Estimated Detection
Conc . (ug/1) Limit (ug/1)

600 -
400 -
360 -
250 -

140

93 -
37 -
32 -
29 -
27 -
25 -
18 -
14 -
12 -
12 -
12 -
12 -
10 -
10 -
9

Note : A very broad peak was observed in the BNA analysis
which appears to be a fatty alcohol .

Respectfully submitted,

By :

'/
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Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58171-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-REACTOR2-F, 12/15/94,
received 12/16/94

RESULTS

PPL Metals + Mn (Groundwater)

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . .
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . .
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . .
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . .
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . .
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . .
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . .
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . .
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Selenium (Se)(ug/1)(FPA 7740) . . . . . .
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . .
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 10
BDL 10
BDL 1
BDL 1
BDL 10
20 20

BDL 3
120 40
BDL 0 .5
13DL 20
BDL 10
BDL 10
BDL 0 .5
BDL 20

Respectfully submitted,

By :
'/ Dzt~~

A Unit of American Analytical Services, Inc .
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LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57992-3.

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-DM-MW22-U, 12/12/94, 10 :07,
received 12/13/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 16 1 .0

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

Report No . 57992-3

Detection
Result Limit

BDL 2
BDL 10
BDL 1
BDL 1
BDL 20
32 20
4 3

1800 40
BDL 0 .5
47 20

BDL 10
BDL 10

0 .5 0 .5
63 20

Nitroaromatics and Nitramines by HPLC [agueous](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

(ug/1) (ug/1)

26
570 0 .45
BDL 0 .65
250 0 .10
10 0 .10

BDL 1 .1
2 .6 2 .1
2 .6 1 .57
5 .2 0 .16

BDL 0 .41
BDL 1 .4
BDL 0 .62

4 .4 0 .94
400 0 .15

Respectfully submitted,

By :
Oz~~
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ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 13, 199S
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 3030S P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57992-4

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-DM-MW22-F, 12/12/94, 10 :07,
received 12/13/94

RESULTS

PPL Metals + Mn (Groundwater)

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . .
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . .
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . .
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . .
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . .
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . .
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . .
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . .
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . .
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . .
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

BDL 2
BDL 10
BDL 1
BDL 1
BDL 10
20 20

BDL 3
970 40
BDL 0 .5
60 20

BDL 10
BDL 10
BDL 0 .5
BDL 20

Respectfully submitted,

By :

oa-~ I/ ('Dt~

A Unit of American Analytical Services, Inc .
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LA130RATORY REPORT

Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58173-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-DRILLWATER-U, 12/15/94,
11 :16, received 12/16/94

RESULTS

Detection
Result Limit_

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . . 0 .3 0 .1

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . . BDL 2
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 10
Total Beryllium (Be)(ug/1)(EPA 7091) . . . . . . . . . BDL 1
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . . BDL 1
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . 20 20
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . . 3 .1 3
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 10
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 0 .5
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 110 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [aaueous](EPA 8330)

Result Detection
(ug/1) Limit (uq/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . 13 0 .45
Nitrobenzene (ND) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . 1 .6 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . 0 .4 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . EDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .1s

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 20
BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1

BDL - Below Detection Limit
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RESULTS

Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . .

Tentatively identified comipounds (EPA 8240)

Report No . 58173-1

Result Detection
(ug/1) Limit (ug/1)

BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 10
BDL 1
BDL 10
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 10
BDL 0 .4
BDL 1
BDL 1

BDL 0 .20
BDL 0 .20

None found

BDL - Below Detection Limit
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RESULTS

Result Detection
Acid Extractable Organics (EPA 8270) (uq/JL Limit (uq/l)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . . BDL 20
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2 .4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . . BDL 50
2 .4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 5
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . BDL 10

Base/Neutral Extractable Organics (EPA 8270)

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .

BDL 2
BDL 2
BDL 10
BDL 50
BDL 2
BDL 2
BDL 4
BDL 2
BDL 3
BDL 20
BDL 10
BDL 10
BDL 10

BDL - Below Detection Limit
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RESULTS

Base/Neutral Extractable Organics (EPA 827LL

Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-Bromophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1,3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3,3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . .
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . .
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitrobenzene . . . . . . . :-*-****-*-***-*N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . .
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . .
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . .

Report No . 58173-1

Result Detection
(ug/1) Limit (ucr/1)

BDL 3
BDL 10
BDL 2
BDL 20
BDL 10
BDL 10
BDL 10
BDL 3
BDL 10
BDL 2
BDL 10
BDL 10
BDL 10
BDL 20
BDL 2
BDL 2
BDL 10
BDL 10
BDL 3
BDL 2
BDL 2
BDL 2
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL so
BDL 50
BDL 20
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10
BDL 10

BDL - Below Detection Limit



Dames & Moore - Atlanta
Page 6 of 6 Report No . 58173-1

RESULTS

Estimated Detection
Tentatively identified compounds (EPA 8270) Conc . (ug/1) Limit (ug/1)

unknown Dodecanoic acid ester . . . . . . . . . . . . . . . .
unknown Dodecanoic acid ester . . . . . . . . . . . . . . . .
unknown fatty acid ester . . . . . . . . . . . . . . . . . . . . .
unknown Decanoic acid ester . . . . . . . . . . . . . . . . . .
unknown fatty acid ester . . . . . . . . . . . . . . . . . . . . .
2-(Methylthio)-benzothiazole . . . . . . . . . . . . . . . . .
N-Methyl-3,5-dinitrobenzeneamine . . . . . . . . . . . . .

140
14
13
6
5
4
4

Respectfully submitted,

By :
/



FAASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 18, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58173-2

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-DRILLWATER-F, 12/15/94,
11 :16, received 12/16/94

RESULTS

PPL Metals + Mn (Groundwater)

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . . 10 2
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 10
Dissolved Beryllium (Be)(ug/1)(EPA 7091) . . . . . BDL 1
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . EDL 1
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . BDL 3
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . BDL 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 10
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 0
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 240 20

Detection
Result Limit

BDL - Below Detection Limit

Respectfully submitted,

By :

5

5

A Unit of American Analytical Services, Inc .



I ASI ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY - NORCROSS, GA 30092
(404) 734-4200 - FAX (404) 734-4201

LABORATORY REPORT

Dames & Moore - Atlanta February 28, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 59627-1

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-Drill Water-2, 2/13/95, 11 :15,
received 2/14/95

RESULTS

Nitroaromatics and Nitramines by HPLC [water](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ug/1)

BDL 0 .64
1 .1 0 .45

BDL 0 .65
BDL 0 .10
BDL 0 .10
BDL 0 .55
BDL 0 .21

1 .7 1 .57
BDL 0 .16
BDL 0 .41
BDL 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

By :
/;?"

A Unit of American Analytical Services, Inc .



A I ANALYTICAL SERVICES, INC .S ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY - NORCROSS, GA 30092

(770) 734-4200 - FAX (770) 734-4201

LA130P,ATORY REPORT

Dames & Moore - Atlanta August 31, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

Attention : Ms . Debbie Raede Report No . 65124-1

Sample : Potable Water, grab, USACE, Plum Brook ordnance Works, #04,
8/15/95, 10 :45, received 8/16/95

RESULTS

Nitroaromatics and Nitramines Result Detection
by HPLC [acfueousl(EPA 8330) (uq/l)- Limit (uq/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL O~94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :

A Unit of American Analytical Services, Inc .
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ASI
ANALYTICAL S E RVIC ES ~ I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 23, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56658-1

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW1-U, 10/25/94, 10 :30,
received 10/26/94

RESULTS

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . .

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

Detection
Result Limit

17 5

BDL so
BDL 30
BDL 10
BDL 10
BDL 10
BDL 20
BDL 25
190 40
BDL 0 .5
BDL 20
BDL 40
BDL 10
BDL 50
BDL 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56658-1

RESULTS

Nitroaromatics and Nitramines by HPLC [aaueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(uq/lL Limit (ug/1),

BDL 0 .64
BDL 0 .45
BDL 0 .65

0 .5 0 .10
BDL 0 .10
BDL 0 .55

0 .5 0 .21
BDL 1 .57
BDL 0 .16
BDL 0 .41
BDL 1 .4
BDL 0 .62
BDL 0 .94

0 .3 0 .15

Respectfully submitted,

By :



IASI
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta December 23, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56658-2

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW1-F, 10/25/94, 10 :30,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL 50
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 30
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL 10
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL 10
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 25
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 150 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 40
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL so
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL 20

BDL - Below Detection Limit

Respectfully submitted,

By :

A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56649-3

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW2-U, 10/25/94, 12 :20,
received 10/26/94

RESULTS

Detection
Result Limit_

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . . 21 5

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL so
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 260 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 20 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56649-3

RESULTS

Nitroaromatics and Nitramines by HPLC [acrueous](EPA 8330)

2 4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ucr/1)

BDL 0 .64
BDL 0 .45
BDL 0 .65
BDL 0 .10
BDL 0 .10
BDL 0 .55

0 .6 0 .21
BDL 1 .57
BDL 0 .16
BDL 0 .41

2 .3 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

BY-S'A~'-~D'z~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56649-4

Sample : Surface Water, grab, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-WA-SW2-F, 10/25/94, 12 :20,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL 50
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 30
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL 10
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL 10
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 25
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 210 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 40
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 50
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 23 20

BDL - Beiow Detection Limit

Respectfully submitted,

By :
S-a~ ee Da~'

A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL S ERVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S6647-4

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW3-U, 10/25/94, 12 :55,
received 10/26/94

RESULTS

Detection
Result Limit_

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . . 21 5

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 77 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 230 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 43 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56647-4

Nitroaromatics and Nitramines by HPLC [aaueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Aminc-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,G-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ucr/1)

BDL 0 .64
BDL 0 .45
BDL 0 .65
BDL 0 .10
BDL 0 .10

0 .6 0 .55
0 .6 0 .21

BDL 1 .57
BDL 0 .16
BDL 0 .41

2 .4 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

By :
/



FAASI_
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56647-3

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW3-F, 10/25/94, 12 :SS,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 210
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL

BDL - Beiow Detection Limit

Respectfully submitted,

By :

so
30
10
10
10
20
25
40
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20
40
10
50
20

A Unit of American Analytical Services, Inc .



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56649-1

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW4-U, 10/25/94, 14 :00,
received 10/26/94

RESULTS

Detection
Result Limit_

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . . 24 5

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . 3DL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 260 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . DDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 46 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56649-1

RESULTS

Nitroaromatics and Nitramines by HPLC Faqueous](EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . 0 .6 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . 2 .5 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :
44~



IASI
ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 * (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 6, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56649-2.

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW4-F, 10/25/94, 14 :00,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 200
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL

BDL - Below Detection Limit

Respectfully submitted,

By :

50
30
10
10
10
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40
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A Unit of American Analytical Services, Inc .



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56730-1

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW5-U, received 10/28/94

RESULTS

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . .

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

220 33

BDL 50
BDL 30
BDL 10
BDL 10
10 10

BDL 20
BDL 25
1600 40
BDL 0 .5
20 20

BDL 40
BDL 10
BDL 50
70 20

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2

RESULTS
Report No . 56730-1

Nitroaromatics and Nitramines by HPLC [agueous](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1 .3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 .4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2 .6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3 .4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

Result Detection
(ug/1) Limit (ug/1)

EDL 0 .64
BDL 0 .45
BDL 0 .65
BDL 0 .10

0 .8 0 .10
BDL 0 .55
DDL 0 .21
DDL 1 .57
BDL 0 .16
BDL 0 .41
54 1 .4

BDL 0 .62
BDL 0 .94
BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :



ANALYTICAL SERVICES, INC .
ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP-ATORY REPORT

Dames & Moore - Atlanta January 5, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56730-2

Sample : Surface Water, grab, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-WA-SW5-F, received 10/28/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL so
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 30
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL 10
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL 10
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 25
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 1300 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 40
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 50
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 13DL 20

BDL - Below Detection Limit

Respectfully submitted,

By : IZ2~ "/

A Unit of American Analytical Services, Inc .



IASI_
AN ALYTICAL S E RVIC ES I I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 0 (404) 734-4200
FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56647-2

Sample : Surface Water, grab, USACE, Plum Brook ordnance Works,
Project #24637-035-009, PB-WA-SW7-U, 10/25/94, 12 :55,
received 10/26/94

RESULTS

Detection
Result Limit_

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . . 20 5

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 54 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . 240 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 26 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 56647-2

RESULTS

Nitroaromatics and Nitramines by HPLC [acrueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNE) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug / 1)_ Limit (ug/1)

BDL 0 .64
BDL 0 .45
BDL 0 .65
13DL 0 .10
BDL 0 .10
BDL 0 .55
BDL 0 .21
BDL 1 .57
BDL 0 .16
BDL 0 .41

2 .2 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

By :



'AS
I ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 5, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56647-1.

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-WA-SW7-F, 10/25/94, 12 :55,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit_

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL 50
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 30
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL 10
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL 10
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 25
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . 230 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 40
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDLO:r 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . 13DL so
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . BDL 20

BDL - Below Detection Limit

Respectfully submitted,

By : / De-r-~
A Unit of American Analytical Services, Inc.
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IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
L-

110 TECHNOLOGY PARKWAY * NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56814-1 .

Sample : Water, grab, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-E-PR-Sl-0 .0/2 .0, 10/31/94, 10 :56,
received 11/1/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [aaueous](EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,S-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ug/1)

BDL 0 .64
BDL 0 .45
BDL 0 .65

0 .3 0 .10
BDL 0 .10
BDL 0 .55
BDL 0 .21
BDL 1 .57
EDL 0 .16
BDL 0 .41

3 .6 1 .4
BDL 0 .62
BDL 0 .94
BDL 0 .15

Respectfully submitted,

By :



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABO.RATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56814-2

Sample : Water, grab, USACE, Plum Brook ordnance Works, Project
#24637-035-009, PB-E-EG-S3-0 .5/3 .0, 10/31/94, 15 :50,
received 11/1/94

RESULTS
Detection

PPL Metals + Mn (Surface Water) Result Limit

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL so
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 20 20

DDL - Below Detection Limit

A Unit of American Analytical Services, Inc.
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RESULTS

Nitroaromatics and Nitramines by HPLC [acrueousl (EPA 8330)

Result Detection
(ug/1) Limit (ug/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .6s
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

Volatile Organics (EPA 8240)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . .
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . .
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 20
BDL 20
BDL 1
BDL 1
BDL 1
BDL 2
BDL 2
BDL 1

BDL - Below Detection Limit
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Volatile Organics (EPA 8240)

RESULTS

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dibromo-3-chloropropane . . . . . . . . . . . . . . . . . .
1,2-Dibromoethane . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tentatively identified compounds (EPA 8240)

Acid Extractable Organics (EPA 8270)

4-Chloro-3-methylphenol . . . . . . . . . . . . . . . . . . . . . .
2-Chlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dichlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dimethylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,6-Dinitro-2-methylphenol . . . . . . . . . . . . . . . . . . .
2,4-Dinitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methylphenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pentachlorophenol . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4,5-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .
2,4,6-Trichlorophenol . . . . . . . . . . . . . . . . . . . . . . . .

Result
(ug/1)

BDL
BDL
BDL
13DL
13DL
BDL
BDL
BDL
BDL
BDL
BDL
IBDL
BDL
BDL
BDL
IBDL
BDL
IBDL
BDL
BDL
BDL
BDL
BDL
BDL

Report No . 56814-2

Detection
Limit (ucr/1)

2

10
1

10
1
1
1
1
1
1

10
0 .4
1
1

10
10

None found

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

20
10
10
10
50
so
10
10
10
10
50
5

10
10
10

BDL - Beiow Detection Limit
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BaseZNeutral Extactable Organics (EPA 8270)_

Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acenaphthylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(b)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(k)fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(ghi)perylene . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethoxy)methane . . . . . . . . . . . . . . . . . . .
Bis(2-chloroethyl)ether . . . . . . . . . . . . . . . . . . . . . .
Bis(2-chloroisopropyl)ether . . . . . . . . . . . . . . . . . .
Bis(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . .
4-13romophenyl phenyl ether . . . . . . . . . . . . . . . . . . .
Benzyl butyl phthalate . . . . . . . . . . . . . . . . . . . . . . .
4-Chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Chloronaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Chlorophenyl phenyl ether . . . . . . . . . . . . . . . . . .
Chrysene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dibenzo(a,h)anthracene . . . . . . . . . . . . . . . . . . . . . . .
Dibenzofuran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Di-n-butylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . .
1 3-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1 .4-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
1 2-Dichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . .
3 3'-Dichlorobenzidine . . . . . . . . . . . . . . . . . . . . . . .
Diethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report No . 56814-2

Result Detection
(ug/1) Limit (ug/1)

BDL 2
BDL 2
BDL 10
13DL 50
BDL 2
BDL 2
BDL 4
BDL 2
BDL 3
BDL 20
BDL 10
BDL 10
BDL 10
BDL 3
BDL 10
BDL 2
BDL 20
BDL 10
BDL 10
BDL 10
BDL 3
BDL 10
BDL 2
BDL 10
BDL 10
BDL 10
BDL 20
BDL 2

BDL - Below Detection Limit
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RESULTS

Base/Neutral Extactable Organics (EPA 8270)_

Report No . 56814-2

Result Detection
(UCT/1) Limit (ucr/1)

Dimethylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2,4-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Di-n-octylphthalate . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 3
Fluoranthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Fluorene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
Hexachlorobutadiene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . BDL 10
Hexachloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Indeno(1,2,3-cd)pyrene . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Isophorone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Methylnaphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Naphthalene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
2-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 50
3-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL so
4-Nitroaniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Nitrobenzene . . . . . . . *,********** . . . . **'*'**** BDL 10:
N-Nitrosodiphenylamine . . . . . . . . . . . . . . . . . . . . . . . BDL 10
N-Nitrosodi-n-propylamine . . . . . . . . . . . . . . . . . . . . BDL 10
Phenanthrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Pyrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . BDL 10

Estimated Conc .
Tentatively identified compounds (EPA 8270) (ug/1)

Diacetone alcohol (Aldol-condensation product) 21
unknown cycloparaffin, BP=69, MW>191 . . . . . . . . . 15
Unknown, BP=57, MW>171 . . . . . . . . . . . . . . . . . . . . . . . 4

BDL - Beiow Detection Limit

Respectfully submitted,

By : ez'~ "v/ac~~k4



ASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 28, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah Raede Report No . 56722-1

Sample : Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-E-WA-SED2, 10/27/94,
16 :05, received 10/28/94

RESULTS

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(E .DA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit_

BDL 50
BDL 30
BDL 10
BDL 10
BDL 10
BDL 20
BDL 25
BDL 40
BDL 0 .5
BDL 20
BDL 40
BDL 10
BDL 50
50 20

A Unit of American Analytical Services, Inc .
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RESULTS

Nitroaromatics and Nitramines by HPLC [agueous](EPA 8330)

Result Detection
(ug/1) Limit (uq,/l)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . . BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :



ASIL
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 9 NORCROSS, GA 30092 9 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA13OP-ATORY REPORT

Dames & Moore - Atlanta
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305

Attention : Ms . Deborah L . Raede

Result

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-E-WA-DM-MW2-U, 12/12/94,
08 :10, received 12/13/94

RESULTS

Nitrate Nitrogen (N)(mg/1)(EPA 353 .2) . . . . . . . .

PPL Metals + Mn (Groundwater)

Total Antimony (Sb)(ug/1)(EPA 7041) . . . . . . . . . .
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . .
Total Beryllium (Be)(ug/l)(EPA 7091) . . . . . . . . .
Total Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . . . . . .
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . .
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . . . . . .
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . .
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . .
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . .
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . .
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . .
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . .

BDL - Below Detection Limit

January 13, 1995

P .O . No . ATL - 4429

Report No . 57990-1

0 .3
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A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
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RESULTS
Report No . 57990-1

Nitroaromatics and Nitramines by HPLC Fagueous](EPA 8330)

Result Detection
(ug/1) Limit (uq/1)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . . BDL 0 .64
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . . BDL 0 .45
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .65
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . . BDL 0 .10
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . . BDL 0 .55
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . . BDL 0 .21
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . . BDL 1 .57
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . . BDL 0 .16
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .41
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 1 .4
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .62
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . . BDL 0 .94
1,3-Dinitrobenzene (1,3-DNE) . . . . . . . . . . . . . . . . . BDL 0 .15

BDL - Below Detection Limit

Respectfully submitted,

By :
k~l~ // :~"



1AS
I ANALYTICA L S E RVI C ES, I N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I.D . #58-1625655

LAPORATORY REPORT

Dames & Moore - Atlanta January 13, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 57990-2.

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-E-WA-DM-MW2-F, 12/12/94,
08 :10, received 12/13/94

RESULTS

PPL Metals + Mn (Groundwater)

Dissolved Antimony (Sb)(ug/1)(EPA 7041) . . . . . .
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . .
Dissolved Beryllium (3e)(ug/1)(EPA 7091) . . . . .
Dissolved Cadmium (Cd)(ug/1)(EPA 7131) . . . . . . .
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . .
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Lead (Pb)(ug/1)(EPA 7421) . . . . . . . . . .
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . .
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . .
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . .
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . .
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . .
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . .

BDL - Below Detection Limit

Detection
Result Limit

2 2
BDL 10
BDL 1
BDL 1
BDL 10
BDL 20
BDL 3
BDL 40
BDL 0 .5
BDL 20
BDL 10
BDL 10
BDL 0 .5
BDL 20

Respectfully submitted,

By :
'Oj~'W/DLC-~'

A Unit of American Analytical Services, Inc .
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ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 23, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56658-3

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-E-WA-SW2-U, 10/25/94, 11 :20,
received 10/26/94

RESULTS

Detection
Result Limit_

Total Suspended Solids (mg/1)(EPA 160 .2) . . . . . BDL 5

PPL Metals + Mn (Surface Water)

Total Antimony (Sb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 50
Total Arsenic (As)(ug/1)(EPA 7060) . . . . . . . . . . . BDL 30
Total Beryllium (Be)(ug/1)(EPA 6010A) . . . . . . . . BDL 10
Total Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . . . . . BDL 10
Total Chromium (Cr)(ug/1)(EPA 6010A) . . . . . . . . . BDL 10
Total Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . . . . . BDL 25
Total Manganese (Mn)(ug/1)(EPA 6010A) . . . . . . . . BDL 40
Total Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . . . . . BDL 0 .5
Total Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 20
Total Selenium (Se)(ug/1)(EPA 7740) . . . . . . . . . . BDL 40
Total Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . . . . . BDL 10
Total Thallium (Tl)(ug/1)(EPA 7841) . . . . . . . . . . BDL 50
Total Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . . . . . 39 20

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
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RESULTS
Report No . S6658-3

Nitroaromatics and Nitramines by HPLC [agueousl(EPA 8330)

2,4,6-Trinitrotoluene (2,4,6-TNT) . . . . . . . . . . . .
1,3,5-Trinitrobenzene (1,3,5-TNB) . . . . . . . . . . . .
Nitrobenzene (NB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,4-Dinitrotoluene (2,4-DNT) . . . . . . . . . . . . . . . . .
2,6-Dinitrotoluene (2,6-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2-nitrotoluene (4-Am-2-NT) . . . . . . . . . . .
3,4-Dinitrotoluene (3,4-DNT) . . . . . . . . . . . . . . . . .
4-Amino-2,6-dinitrotoluene (4-Am-DNT) . . . . . . . .
2-Amino-4,6-dinitrotoluene (2-Am-DNT) . . . . . . . .
2-Nitrotoluene (2-NT) . . . . . . . . . . . . . . . . . . . . . . . .
3-Nitrotoluene (3-NT) . . . . . . . . . . . . . . . . . . . . . . . .
4-Nitrotoluene (4-NT) . . . . . . . . . . . . . . . . . . . . . . . .
2-Amino-4-nitrotoluene (2-Am-4-NT) . . . . . . . . . . .
1,3-Dinitrobenzene (1,3-DNB) . . . . . . . . . . . . . . . . .

BDL - Below Detection Limit

Result Detection
(ug/1) Limit (ucr/1)

BDL 0 .64
BDL 0 .45
BDL 0 .65
BDL 0 .10
BDL 0 .10
BDL 0 .55
BDL 0 .21
BDL 1 .57
BDL 0 .16
BDL 0 .41
EDL 1 .4
BDL 0 .62
BDL 0 .94

0 .2 0 .15

Respectfully submitted,

By :
4111"D&-4
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ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 * Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta December 23, 1994
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 56658-4.

Sample : Surface Water, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-E-WA-SW2-F, 10/25/94, 11 :20,
received 10/26/94

RESULTS

Detection
PPL Metals + Mn (Surface Water) Result Limit

Dissolved Antimony (Sb)(ug/1)(EPA 6010A) . . . . . BDL 50
Dissolved Arsenic (As)(ug/1)(EPA 7060) . . . . . . . BDL 30
Dissolved Beryllium (Be)(ug/1)(EPA 6010A) . . . . BDL 10
Dissolved Cadmium (Cd)(ug/1)(EPA 6010A) . . . . . . BDL 10
Dissolved Chromium (Cr)(ug/1)(EPA 6010A) . . . . . BDL 10
Dissolved Copper (Cu)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Lead (Pb)(ug/1)(EPA 6010A) . . . . . . . . . BDL 25
Dissolved Manganese (Mn)(ug/1)(EPA 6010A) . . . . BDL 40
Dissolved Mercury (Hg)(ug/1)(EPA 7470) . . . . . . . BDL 0 .5
Dissolved Nickel (Ni)(ug/1)(EPA 6010A) . . . . . . . BDL 20
Dissolved Selenium (Se)(ug/1)(EPA 7740) . . . . . . BDL 40
Dissolved Silver (Ag)(ug/1)(EPA 6010A) . . . . . . . BDL 10
Dissolved Thallium (Tl)(ug/1)(EPA 7841) . . . . . . BDL 50
Dissolved Zinc (Zn)(ug/1)(EPA 6010A) . . . . . . . . . 21 20

BDL - Below Detection Limit

Respectfully submitted,

By :
/

A Unit of American Analytical Services, Inc .
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ANALYTICAL S E RVIC ES 9 1 N C .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABOP,ATORY REPORT

Dames & Moore - Atlanta January 17, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S8049-3

Sample : Trip Blank, USACE, Plum Brook Ordnance Works, Project
#24637-035-009, PB-T-12/13/94, 12/13/94, received 12/14/94

RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/1) Limit (ug/1)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc.



Dames & Moore - Atlanta
Page 2 of 2

RESULTS

Volatile Organics (EPA 8240)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . .
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . .
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . .
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . .
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . .
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504)

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . .

Report No . 58049-3

Result Detection
(ug/1) Limit (ug/1)

BDL 2
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 1
BDL 10
BDL 1
BDL 10
BDL 1
BDL 1

1 .2 1
BDL 1
BDL 1
BDL 1
BDL 10
BDL 0 .4
BDL 1
BDL 1

BDL 0 .20
BDL 0 .20

Tentatively identified compounds (EPA 8240) : None found

BDL - Below Detection Limit

Respectfully submitted,

By :
/Dt-~



IASI
ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LABORATORY REPORT

Dames & Moore - Atlanta January 19, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, CA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . S8098-3

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-T-12/14/94, 12/14/94,
received 12/15/94

RESULTS

Result Detection
Volatile Organics (EPA 8240) (ug/1) Limit (ug/1)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroprcpane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . 13DL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .
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Volatile Organics (EPA 8240)

RESULTS

Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . .
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . .

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . .

Tentatively Identified Compounds EPA 8240)

EDL - Below Detection Limit

Report No . 58098-3

Result Detection
(ug/1) Limit (ug/1)

BDL
BDL
BDL 1

1 .1 1
BDL 1
BDL 1
BDL 10
BDL 0 .4
BDL 1
BDL 1

BDL 0 .20
BDL 0 .20

None found

Respectfully submitted,

By :
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ANALYTICAL SERVICES, INC .

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
110 TECHNOLOGY PARKWAY 0 NORCROSS, GA 30092 0 (404) 734-4200

FAX (404) 734-4201 0 Federal I .D . #58-1625655

LA130RATORY REPORT

Dames & Moore - Atlanta January 19, 1995
6 Piedmont Center, Suite #500
3525 Piedmont Road
Atlanta, GA 30305 P .O . No . ATL - 4429

Attention : Ms . Deborah L . Raede Report No . 58179-3

Sample : Groundwater, grab, USACE, Plum Brook Ordnance Works,
Project #24637-035-009, PB-T-12/15/94, 12/15/94,
received 12/16/94

RESULTS

Result Detection
Volatile Organics (EPA 8240) (ucr/1) Limit (ug/1)

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromodichloromethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromoform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Bromomethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Butanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 20
Carbon tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chlorodibromomethane . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Chloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
2-Chloroethylvinyl ether . . . . . . . . . . . . . . . . . . . . . BDL 2
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL I

BDL - Below Detection Limit

A Unit of American Analytical Services, Inc .



Dames & Moore - Atlanta
Page 2 of 2 Report No . 58179-3

RESULTS

Result Detection
Volatile Orcranics (EPA 8240) (ug/1) Limit (ug/1)

Chloromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 2
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . BDL 1
1,2-Dichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . . . BDL 1
trans-1,3-Dichloropropene . . . . . . . . . . . . . . . . . . . . BDL 1
Ethylbenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
2-Hexanone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Methylene chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
4-Methyl-2-pentanone . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Styrene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,2,2-Tetrachloroethane . . . . . . . . . . . . . . . . . . . . BDL 1
Tetrachloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Trichloroethene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 10
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .4
Xylenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 1
cis-1,2-Dichloroethene . . . . . . . . . . . . . . . . . . . . . . . BDL 1

1 .2-Dibromo-3-chloropropane (DBCP)
(ug/1)(EPA 504) . . . . . . . . . . . . . . . . . . . . . . . . . . BDL 0 .20

1,2-Dibromoethane (EDB)(ug/1)(EPA 504) . . . . . . . BDL 0 .20

Tentatively identified compounds (EPA 8240) None found -

BDL - Below Detection Limit

Respectfully submitted,

By :
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Biolkenewal Bio-Analytical Summary Report 11/30/94
Technologies . Inc . Job Code : OF

Section 11 - Microbial Data Summary continued
Groundwater
Samples
Total populations

Mean LOW
WA-SW2 < 1E+01 NA

samples have PB
Marginal inoculum
Inoculum levels
Active dearadation levels

NA

All values in cfu/ml

Low and High indicate 95% Confidence Range

4 rV=~n4 4 4 M=~M 4 rdf=--1A 4 Fir="W I rfirl=~M 'I nlr=~n7 4 NW~M I fMAM

I .WE+01 I .WE+02 I .WE+03 I-WE+04 I .WE+05 1 .0X+06 1 .0M+07 1 .00E+08 1-00E+09

hUrginal inoculum - Degrader populations below 1 .01E+03 are irKkative of severe limitations and likely require n*waugmerftfion of site conditions to attain adequate
cell mantD attain measurable biUkransformation rates.

Inoculum levels - Degrader populartions between 1 .0E+03 and 1 .0E+06 are amenable to site augrnerriation but generally, we irmullicierittD attain adequate

biotransliomurtion without increased populations .

Active degradation levels - Degrader populations greaterthan 1 .0E+06 are generally of suftwit rnagnitudo to support measurable botrensWriartion . Additional site
augnwwftbon may still be required tD attain deal bleratesoltransIbrmation .

Assayconditons %Carbon Incubation Growth Degrees of Freedofn-
Carbon source (Vtv) Temperature Conditions Totals Degraders

WA-SW2 TNT 0.3 22 Aerobic 9 10

Note : All samples have PS prefix
efu/ml = colony forming units per ml of groundwater
Degrees of freedom is number of replicates minus one . This parameter is used in calculation of 95% confidence intervals .

D&M1 140F.XLS Page 3 of 5

Groundwater
Samples Low and High indicate 95% Confidence Range
Degrader populations



BloRenewal Bio-Analytical Summary Report 11/30/94
Techno4i", Inc . Job Code: OF

Section III - Nutrient Conditions

Nitrogen All units in mg/kg or pprn Log PPM

TKN NH4-N 0 1 0 1DO 1000 10000

PR-S13 ; 3.D-10 . 2460 9.0
PR-S7; 3.0-1O.Df 894 6.0
WA-S17 550 2.0
WA-SED5; 0.2-0 3746 55.0
WA-SED5; 0.5-1 854 4.0

--------
a-111111

WA-SW2 6.0 1 .0

Note : All samples have PB prefix I I I I 111111 1 1 1111111 1 1 littill I I I 111111 1 1 1111111

M TKN ED NH4-N

Available Phosphorus and Potassium Log pprn
Avail Avail

0 1 10 100 1000P K
PR-S13; 3.0-10 . fte 19 OD IN.
PR-S7; 3.0-10.Of 2 105
WA-S17 3 60
WA-SED5 020 3 115; . -
WA-SED5; 0.5-1 3 80
WA-SW2 0.4 3.0

Note : All samples have

Organic Matter and Related Analvses
IM Available P Available K

Cation Exc

Ca capacity N03-N SC"
- a&_mnfkn ffd4 -

PR-S13; 3.0-10. 1 .7% 6,630 3 737 NR NR NR 8.2 366.5 181 .0
PR-S7; 3.0-10.Of 0.9% 3,510 4 1,755 NR NR NR 8.2 17.0 41 .5
WA-S17 0.8% 3,120 6 1,040 NR NR NR 7.3 1 .0 92.5
WA-SED5; 0.2-0 2.5% 9,750 3 3,250 NR NR NR 7.9 10.0 22.5
WA-SED5; 0.5-1 1 .0% 3,900 5 1,300 NR NR NR 8.3 3.0 553.5
WA-SW2 n/a 140 28 350 NR NR NR 8.6 <0.5 40

Note : All samples have PB prefix I
bwrc0s : NVtUn11 Mdegradabon as a Remedial Action Option - Interim Guidance, Wisconsin Dept ofNat Res . (1993) and
In-situ Bionomediatim : When Does it Work?, B . Rittman, Ed ., National Academy of Sciences, 1993 p 117.
Estims total organic carbon (expressed in ppm) calculated from % organic . . to r - See Methods.

rVa Not applicable
Note To determine C:N andC:P rabos, phosphom is expressed as evellalole phosphorus, total organic carbon (TOC) is calculated ftm pwoent

organic carbon and total organic nitrogen is calculated as total Kjoldahl nitrogen (TKN) minus ammonium nitrogen .

D&M1140F.XLS Page 4 of 5
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BioRenewal Blo-Analytical Summary Report 11/30/94
Technologies, Inc. Job Code : OF

Section IV - Soil Physical Conditions

Particle size
Percent Gravel - Sand - Silt - Clay 100

Gravel 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% %
Fraction Sand Silt Clay

PR-S13; 3.0-10. NR NR NR NR
PR-S7; 3.0-10.0f NR NR NR NR
WA-S17 NR NR NR NR
WA-SED5; 0.2-0 NR NR NR NR

WA-SED5; 0.5-1 NR NR NR NR

WA-SW2 n/a n/a n/a n/a

Note : All samples have PB prefix

n/a=not applicable
NR=not requested

Soil Oxygen and Moisture Conditions

E % Gravel 0 % Sand El % Sift [I % Clay
I

% Moisture
Water as % Water

% Mr-filled % % Holding Holding
0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

~& 01%~& Ue4after . Araielft r-A~rltw r-anw-itu

PR-S13; 3.0-10. NR 19.2% 80.8% NR NR
PR-S7; 3.0-1 0.0f NR 19.5% 80.5% NR NR
WA-S17 NR 13.5% 86.5% NR NR
WA-SED5; 0.2-0 NR 55.1% 44.9% NR NR
WA-SED5; 0.5-1 NR 18 .7% 81 .3% NR NR
WA-SW2 n/a 100.0% n/a NR n/a a

Note : All samples have PB prefix

n/a=not applicable
NR=not requested

% Soil Moisture 7 % Water holding
capacity

D&M1140F.XLS Page 5 of 5
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BioRenewal Bio-Analytical Summary Report 11/30/94
Technologies, Inc . Job Code : OF

Site Information

Site Name Plum Brook Ordanance Works
Location Sandusky, OH
Contaminant TNT
Consultant Dames& Moore

Number samples
Sample Type

6
5 soil, 1 groundwater

Proj . Contact Rick Samuels
Project Ref ID 24637-035-009

Date received
Date of this Report
BioRenewal Job Code

20-Oct-94
29-Nov-94
OF

Section I - Summary of Bioremediation Data

Nutrient/physical factors are as suggested by Wisconsin DNR guidelines for site characterization
requirements for natural biodegradation . Microbial factors are shown according to bio-engineering norms .

Soil microbial Soil moist
populations : content: % % TON of

Exceeds norm for : % of field Air-filled organic
Passive Active capacity Pore space PH matter C:N C:P

Suggested >1E+06 >lE+03 25-85% >10% 5.5-8.5 >1 .5% <40 <120
guideline
Note Ref. 1 2 3 4 5 6 7 8
PR-S13 ; 3.0-10.0ft %/ V-1 %/ x
PR-S7-1 3.0-1 0 .0ft x
WA-S17 Ile
WA-SED5-,0.2-0 .5ft x
WA-SED5-,0.5-1 .5ft V
WA-SW2 Guidelines vahd for soils on1v at this time .

Note : All samples have PB prefix

The nutrient/physical paprameters surnmerizzed above, in the case of unsaturated zone soils, reflect suggested minimum Wis Dept of Not Res "site
characterization requirements for natural biodegradation projects" as presented on pp 1D-1 I in Interim Guidance for Natural Biodegradation as a Remedial
Action Option Dated February 8, 1993 . BioRenewall stress that these "suggested guidelines" are only intended to provide a working frame of
reference for evaluation . Each site is unique and requires professional judgement in order to select an appropriate remedial design . We provide this
information in recognifion that our clients rood to work within the guidelines suggested by the state . Further, we hope this will facilitate continued evolution
ofa working framework for evaluating sites as to the potentialfor biorernedistion whether through she augmentation or natural attenuation .

Notes : Check indicates that sample masts guideline. Blank indicates no detect or data not available for that sample.
3c indicates sample does not meetguidoline.

1) Microbial population Wv*s in soils generallyaccepted as potentially adequate to support passive biodegradation . These levels
are based on blo-"ineering norms and not WDNR guidelines .

2) Microbial population levels in soils generally accepted as minimum to serve as an *inoculum" for irnplementing active bloramedial strategies .
3) See page 10, WDNR as referenced above. The suggested optimum range is 50-80% (P. 6) .
4) Seepop8and 10, WDNR . WDNR suggests a minimum air-filled porosity in soil of 10% is necessaryfor adequate ozygen ciffusion in the

soil gas to support biodegradation .
5) Sea pages 7 and 11, WDNR .
6) See pages 9 and 11, WDNR. Total Organic Nitrogen (calculated from TKN values minus ammonium nitrogen values) divided by organic .tattei .
7) See pages 9 and 11, WDNR .
8) See pages 9 and 11, WDNR .

D&M1140F.XLS Page 1 of 5



BioRenewal Bio-Analytical Summary Report 11/30/94
Technologies, Inc . Job Code : OF

Section 11 - Microbial Data Summary All values in cfu/gm (DSW)

Soil Samples Lowand High indicate 95% Confidence Range
Total populations

Mean LOW High 1 .00E+01 1 .ODE+02 1 .ODE+03 1 .00E+04 1 .00E+05 1 .00E+06 1 .00E+07 1 .OOE+08 1-00E+09

PR-S13 ; 3.0-10. 4.22E+05 3.64E+05 4.86E+05
PR-S7; 3.0-10.0f 1 .46E+05 1 .35E+05 1 .59E+05
WA-S17 2.22E+06 2.05E+06 2.39E+06
W"ED5; 0.2-0 2.75E+06 2.56E+06 2.99E+06
WA-SED5; 0.5-1 3.08E+05 2.92E+05 3.24E+05

iIIII HII II 1 1111 1 1 11-1

Note : All samples have PB prefix

Soil Samples
Degrader populations

Mean

Low and High indicate 95% Confidence Range

Low High 1 .00E+01 1 .00E+02 1.00E+03 1 .00E+04 1 .0DE+05 1 .00E+06 1.00E+07 1 .00E+08 1 .ODE+09

PR-S1 3; 3.0-10. < 1 E+02 NA NA
PR-S7; &D-10.01' < 1E+02 NA NA
WA-S17 < 1E+02 NA NA
WA-SED5; 0.2-0 < 2E+02 NA NA
WA-SED5; 0.5-1 < 1E+02 NA NA

Note : All samples have PB prefix
Marginal inoculum "'A 0AI
Inoculum levels
Active degradation levels I

Marginal inoculum = Degrader populations below 1 .0E+03 are indicatiive of severe limitations and likely require major augme Wtinn of -sits min juate
cell mass to attain measurable biotransformotion raw .

Inoculum levels - Degrader populations between 1.0E+03 and 1 .OE+06 are amenable tD site augmentation but generallyare insufficiont to attain adequate
biotransformation withoutIncreased populations.

Active degradation levels a Degrader populations greater than 1 .0E+06 are generally of suftient magnitude to support measurable biotransformation . Additional site
augmentation may still be required to attain desireable rates of transformation .

Assay conditons Carbon %Carbon Incubation Growth Degrees of Freedom-
source (vtv) Temperature Conditions Totals Degraders

PR-S13 ; 3.0-10.Oft Aerobic 0.3 22 Aerobic 4 10
PR-W~ 3.0-10.0ft Aerobic 0.3 22 Aerobic 4 9
WA-S17 Aerobic 0.3 22 Aerobic 8 10
WA-SED5; 0.2-0.5ft Aerobic 0.3 22 Aerobic 9 10
WA-SED5; 0.5-1 .5ft Aerobic 0.3 22 Aerobic 9 9

Note: All samples have PB prefix
cfu/gm (DSW) = colony forming units per gm of dry soil weight
Degrees of freedom is number of replicates minus one . This parameter is used in calculation of 95% confidence intervals .

D&Mll40F.XLS Page 2 of 5
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1 .0 INTRODUCTION

This report provides the Data Quality Assessment of the analytical laboratory results

for samples collected from October to December 1994 for Dames & Moore's

investigation of the former Plum Brook Ordnance Works in Sandusky, Ohio. The Data

Quality Assessment includes:

(1) an evaluation of the laboratory performance and procedures in analyzing the
samples and reporting the results of the analysis, and

(2) an assessment of the field quality control (QC) program which included
collection and laboratory analysis of replicate samples, equipment blanks, and
trip blanks .

All samples for this investigation were analyzed for chemical concentrations of

explosives residues using U.S . Environmental Protection Agency (EPA) method 8330

and for concentrations of 14 metals, the 13 priority pollutant metals and manganese.

Background soil samples and groundwater samples collected from the bedrock

monitoring wells were analyzed for concentrations of volatile organic compounds

(VOCs) and sernivolatile organic compounds (SVOCs) . All groundwater samples were

analyzed for concentrations of nitrates . Selected sediment, surface water, and

groundwater samples were analyzed for general chemistry parameters . Samples were

analyzed by Dames & Moore's subcontracted analytical laboratory, Analytical Services,

Inc. (AS0. ASI is a U.S. Army Corps of Engineers (COE) validated laboratory . Its

Federal Identification Number is #58-1625655 .

The Data Quality Assessment was performed in accordance with guidance provided

in the "USEPA Contract Laboratory Program National Functional Guidelines for Organic

Data Review" (EPA, February 1993) and the "USEPA Contract Laboratory Program

National Functional Guidelines for Inorganic Data Review" (EPA, February 1994) .

A Practical Quantitation Limit (POL) was established for reporting of results for the

analysis of explosives residues by EPA Method 8330 for water samples. A discussion

of the establishment of the PQL is provided with the laboratory reports in a separate

appendix .
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2.0 LABORATORY PERFORMANCE AND PROCEDURES

The Statement of Work for the Plum Brook Ordnance Works Investigation provided for

a Date Quality Assessment to be performed for approximately 10 percent of the

samples collected for the investigation . Dames & Moore selected 13 sets of laboratory

data to be reviewed for Data Quality Assessment . Each set of laboratory data was

provided in a laboratory report with a unique report number. A list of the samples

included in these data sets was provided to the U.S . Army Corps of Engineers,

Nashville District project manager for approval prior to initiating the review.

To the extent possible, data sets which included samples from each of the four media

that were sampled (soil, sediment, surface water, and groundwater) . These data sets

included :

53 soil samples, 17 from the Red Water Ponds areas, 32 from the TNT areas,
and four from background locations, all of which are listed in Table 2-1 ;

Five sediment samples from the West Area Red Water Ponds Area which are
listed in Table 2-2 ;

Four surface water samples from the West Area Red Water Ponds Area which
are listed in Table 2-3; and

Nine ground water samples including samples from two overburden wells at the
West Area Red Water Ponds, five overburden wells at the TNT areas, one
bedrock well at the Pentolite Road Red Water Ponds, and one bedrock well at
TNT Area A, which are listed in Table 2-4 .

Also, to the extent possible, data sets that included replicate samples, equipment

blanks, and trip blanks were selected for review.

The laboratory review portion of the Data Quality Assessment was performed to

provide a critical review of the laboratory analysis and reported chemical results . Data

quality assessments of laboratory-generated data routinely identify problems associated

with analytical measurements, even from the most experienced and capable

laboratories . To confidently use any of the data within the data set, the data user

should understand the limitations and qualifications of the data .
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TABLE 2-1

SOIL SAMPLES INCLUDED IN
LABORATORY DATA QUALITY ASSESSMENT Page 1 of 2

PB-TNTA-S5-1 .0/2.0 56728-1 Total Metals, Explosives Residues
PB-TNTA-S5-2.5/3.5 56728-2 Total Metals, Explosives Residues
PB-TNTA-S6-1 .0/2.0 56728-3 Total Metals, Explosives Residues
PB-TNTA-S6-2.5/3.5 56728-4 Total Metals, Explosives Residues
PB-TNTA-S7-1 .0/2.0 56728-5 Total Metals, Explosives Residues
PB-TNTA-S7-2.5/3.5 56728-6 Total Metals, Explosives Residues
PB-TNTA-S8-2.5/3 .5 56728-7 Total Metals, Explosives Residues
PB-TNTA-SlO-2 .5/3.5 56728-8 Total Metals, Explosives Residues
PB-TNTA-Sl 1-2 .5/3.5 56728-9 Total Metals, Explosives Residues
PB-TNTA-S25-0 .0/1 .5 56822-1 Total Metals, Explosives Residues
PB-TNTA-S26-0 .0/1 .5 56822-2 Total Metals, Explosives Residues
PB-TNTA-S27-2 .5/3.5 56728-10 Total Metals, Explosives Residues
PB-TNTA-S31 -0 .0/1 .0 56822-3 Total Metals, Explosives Residues
PB-TNTA-S32-0 .0/1 .0 56822-4 Total Metals, Explosives Residues
PB-TNTB-Sl6-0 .0/2.0 56417-1 Total Metals, Explosives Residues
PB-TNTB-Sl7-0 .0/1 .5 56417-2 Total Metals, Explosives Residues
PB-TNTB-Sl8-0 .5/1 .5 56417-3 Total Metals, Explosives Residues
PB-TNTB-Sl9-0 .5/2-0 56417-5 Total Metals, Explosives Residues
PB-TNTB-S20-0 .5/1 .5 56417-6 Total Metals, Explosives Residues
PB-TNTB-S21-0 .0/2.0 56417-7 Total Metals, Explosives Residues
PB-TNTB-S27-2 .5/3.5 56417-8 Total Metals, Explosives Residues
PB-TNTB-S28-0 .5/1 .5 56417-4 Total Metals, Explosives Residues
PB-TNTC-Sl 7-0 .0/1 .5 56447-1 Total Metals, Explosives Residues
PB-TNTC-Si 8-0 .0/1 .5 56447-2 Total Metals, Explosives Residues
PB-TNTC-Sl 9-0.5/2.0 56447-4 Total Metals, Explosives Residues
PB-TNTC-S20-0.0/1 .25 56447-5 Total Metals, Explosives Residues
PB-TNTC-S21-0.5/l/O 56447-9 Total Metals, Explosives Residues
PB-TNTC-S22-0.5/1 .0 56491-10 Total Metals, Explosives Residues
PB-TNTC-S23-0.0/2.0 56447-6 Total Metals, Explosives Residues
PB-TNTC-S24-0.0/1 .75 56447-8 Total Metals, Explosives Residues
PB-TNTC-S28-0 .0/1 .5 56447-3 Total Metals, Explosives Residues
PB-TNTC-S29-0 .0/2.0 56447-7 Total Metals, Explosives Residues
PB-WA-S4-0 .0/0.5 56822-7 Total Metals, Explosives Residues
PB-WA-S7-0.0/2.0 56491-1 Total Metals, Explosives Residues
PB-WA-S7-2 .0/5.0 56491-2 Total Metals, Explosives Residues
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TABLE 2-1
(Continued) Page 2 of 2

PB-WA-S8-0.0/2.0 56491-3 Total Metals, Explosives Residues
PB-WA-S8-2.0/5.0 56491-4 Total Metals, Explosives Residues
PB-WA-S9-0.0/2.0 56491-6 Total Metals, Explosives Residues
PB-WA-S9-2.0/5.0 56491-7 Total Metals, Explosives Residues
PB-WA-S16-0 .0/2.0 56491-8 Total Metals, Explosives Residues
PB-WA-S16-2 .0/4.0 56491-9 Total Metals, Explosives Residues
PB-WA-S20-0 .0/0.5 56822-5 Total Metals, Explosives Residues
PB-WA-S22-2 .0/5.0 56491-5 Total Metals, Explosives Residues
PB-WA-S23-0 .0/0.5 56822-6 Total Metals, Explosives Residues
PB-PR-S8-0.0/2 .0 56822-8 Total Metals, ExDlosives Residues

PB-PR-S1 7-0 .0/2.0 56822-10 Total Metals, Explosives Residues
PB-PR-17-2 .0/5.0 56822-11 Total Metals, Explosives Residues
PB-PR-29-2 .0/5.0 56822-12 Metals, Explosives Residues Total

PB-BG-S4-0.5/30 56812-1
Total Metals, Explosives Residues,
Volatiles, Semivolatiles

PB-BG-S8-0 .5/3.0 56812-2
Total Metals, Explosives Residues,
Volatiles, Semivolatiles
Total Metals, Explosives Residues,

Total Metals, Explosives Residues,
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TABLE 2-2

SEDIMENT SAMPLES INCLUDED IN
LABORATORY DATA QUALITY ASSESSMENT

I-11MIA"--:-,M-~

PB-WA-SEDI-0.2/1 .7 781-1

-----------1.1-K .. . ... . . . . . . . .. .W -"d- -W4.
.......... . ......

*,"e"Iffil"I Ell I. .. . . . - -- 11

General Chemistry, Total Metals,
Explosives Residues

PB-WA-SED1-1 .7/2.5 56781-2 Total Metals, Explosives Residues
PB-WA-SED3-1 .0/2.0 56781-5 Total Metals, Explosives Results
PB-WA-SED8-0.2/1 .7 56781-3 1 General Chemistry, Total Organic Carbon
PB-WA-aEQL-Q2LtQ 56781-4 1 Total Metals . Exploajyes Residues
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TABLE 2-3

SURFACE WATER SAMPLES INCLUDED IN
LABORATORY DATA QUALITY ASSESSMENT

. . . . . . . .. .&

0- IR

. . . . . . . . . . . . . . . .. . . . .gs"ggsmxgk - N ffw"

'111-. . . . . . . . . .

. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... ..

1~11
Z

Milan"-^.r 0~%k%

PB-WA-SW3-F
I

56647-3 Dissolved Metals

PB-WA- W3-U 56647-4
General Chemistry, Total Suspended
Solids, Total Metals, Explosives Residues

PB-WA-SW7-F 56647-1
_

Dissolved Metals

PB-WA-SW7-U 5664.7-2
General Chemistry, Total Suspended
-Solids, Total Metals, - ives Residuec,__
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TABLE 24

GROUNDWATER SAMPLES INCLUDED IN
LABORATORY DATA QUALITY ASSESSMENT

.............."A'
Nitrate Nitrogen, Total Metals,

PB-TNTA-MK-MW22-U 57935-4 Explosives Residues
PB-TNTA-MK-MW22-F 57935-5 Dissolved Metals

Nitrate Nitrogen, Total Metals,
PB-TNTA-MK-MW23-U 57935-3 Explosives Residues
PB-TNTA-MK-MW23-F 57935-6 Dissolved Metals

Nitrate Nitrogen, Total Metals,
PB-TNTA-DM-MW1 O-U 57985-1 Explosives Residues
PB-TNTA-DM-MW1 0-F 57985-2 Dissolved Metals

Nitrate Nitrogen, Total Metals,
PB-TNTA-DM-MW23-U 57985-3 Explosives Residues
PB-TNTA-DM-MW23-F 57985-4 Dissolved Metals

Nitrate Nitrogen, Total Metals,
PB-TNTB-MK-MW16-U 57935-1 Explosives Residues
PB-TNTB-MK-MW16-F 57935-2 Dissolved Metals

General Chemistry, Nitrate Nitrogen,
PS-WA-DM-MW2-U 57992-1 Total Metals, Explosives Residues
PB-WA-DM-MW2-F 57992-2 Dissolved Metals

General Chemistry, Nitrate Nitrogen,
PB-WA-DM-MW22-U 57992-3 Total Metals, Explosives Residues
PB-WA-DM-MW22-F 57992-4 Dissolved Metals

Nitrate Nitrogen, Total Metals,
Explosives Residues, Volatiles,

PB-BED-MW1 8-U 58042-1 Sernivolatiles
PB-BED-MW1 8-F 58042-2 Dissolved Metals

Nitrate Nitrogen, Total Metals,
Explosives Residues, Volatiles,

PB-BED-MW1 5-U 58046-1 Sernivolatiles
PB-BED-MWI 5-F 58046-2 Dissolved Metals
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Overall, the quality of the data is acceptable. The data quality assessment has

identified aspects of the analytical data that require qualification . Data qualifiers have

been placed next to the results on the laboratory reports so that the data user can

quickly assess the qualitative and/or quantitative reliability of the reported result .

2.1 EVALUATION OF DATA PACKAGE DELIVERABLES

Dames & Moore reviewed the data packages to ensure that all required deliverables

were provided . The following items were included with each data package:

0 Laboratory-assigned Identification Code
0 Field-assigned Sample Designation
0 Sample Matrix
0 Date of Sampling
0 Date of Receipt at the Laboratory
0 Code for Applicable Chain-of-Custody Documents
0 Reference to Specific Method Used
0 Date of Sample Preparation
0 Date of Sample Analysis
0 Signature of Person(s) Authorized to Release Data
0 Chain-of-Custody Documentation

COE Cooler Receipt Forms

The following QC information was also included with each data package :

0 Method Blank Data
0 Method Blank Summaries (indicating which samples are associated with each

method blank)
0 Recovery and Precision of Matrix Spike/Matrix Spike Duplicate (MS/MSD),

where applicable
0 Surrogate Recoveries, where applicable
a Recovery and Precision of Laboratory Control Sample/Laboratory Control

Sample Duplicate (LCS/LCSD), where applicable
0 Case Narrative
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2.2 ASSESSMENT OF ORGANIC PARAMETERS

The organic data in each data package was reviewed to evaluate the following

parameters :

0 Holding Times
0 Method Blanks
0 System Monitoring Compounds
0 Surrogate Spikes
0 MS/MSD
0 LCS/LCSD
0 Tentatively Identified Compounds (TICs)

The results of the review for each parameter are discussed individually below .

Explanations of the qualifiers assigned to the reported results for organic compounds

based on the Data Quality Assessment are listed below .

U - The analyte was analyzed for, but was not detected
above the reported sample quantitation limit.

J - The analyte was positively identified ; the associated
numerical value is the approximate concentration of the
analyte in the sample .

N - The analysis indicates the presence of an analyte for
which there is presumptive evidence to make a "tentative
identification" .

NJ - The analysis indicates the presence of an analyte that has
been "tentatively identified" and the associated numerical
value represents its approximate concentration .

UJ - The analyte was not detected above the reported sample
quantitation limit. However, the reported quantitation
limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and
precisely measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies
in the ability to analyze the sample and meet quality
control criteria . The presence or absence of the analyte
cannot be verified .
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2.2.1 Holding TiM63

Holding times were reviewed for all samples evaluated in the Data Quality Assessment .

Samples that were analyzed or extracted outside the specified holding times are

discussed below.

Soil samples 56822-8 to 56822-1 2 collected from the Pentolite Road Red Water
Ponds were analyzed for explosives residues 39 days outside the hold time criteria .
Sample 56822-12 was a duplicate of sample 56823-6 . Sample 56823-6 was
analyzed for explosives residues within the hold time criteria . Concentrations for
all compounds were reported to be below the laboratory detection limit (BDL) .
Professional judgement must be used when evaluating the hold times of non-
aqueous matrices . Upon review of the data, the corresponding sample results are
qualified . Positive results are qualified "J" . Results below the method detection
limits are qualified "UJ" . Samples from the surrounding area and at corresponding
depths exhibited similar results.

Sample 58046-1, a groundwater sample from bedrock well BED-MW1 5, was re-
analyzed for VOCs 2 days outside the hold time criteria . Positive results are
qualified "J" and sample quantitation limits are qualified UUJ" . Since this sample
was properly preserved with hydrochloric acid (pH< 2), the integrity of the sample
is assumed to be good.

All other samples for all matrices analyzed for explosives residues, VOCs, or SVOCs

were extracted and analyzed within the hold time criteria .

2.2.2 Method Blanks

Method blanks were reported as BDL for all target compounds .

2.2.3 System Monitoring Compounds (VOCs)

All recovery values for VOCs analysis were within acceptance limits .
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2.2.4 Surrogate Spikes (SVOCs and Explosives Residues)

All recovery values for explosives residues were within acceptance limits .

For sample 58046-1, a groundwater sample from bedrock well BED-MW1 5, SVOC

surrogate recoveries for nitrobenzene-D5 and 2-fluorobiphenyl were greater than the

upper acceptance limit. Detected SVOCs are qualified "J" . Surrogate compounds are

used as a means of evaluating laboratory performance; however, matrix effect,

interferences, and high concentrations of analytes may present unique problems that

are outside the control of the laboratory . Data are not qualified with respect to

surrogate recovery unless two or more SVOC surrogates within the same fraction are

out of specification .

2.2.5 MS/MSD

IVIS compounds could not be quantified for the explosives residues analysis for the

three reports discussed below.

For report 57992, the explosives residues IVIS recovery for 2-nitrotoluene could not
be quantitated due to matrix interference . In conjunction with the LCS recovery
data, the compound 2-nitrotoluene is qualified "UJ" for samples 57992-1 and
57992-3 (target compound concentration is BDL for both samples) .

For reports 58042 and 58046, the explosives residues IVIS compounds could not
be quantitated due to matrix interference . The IVIS for these reports was performed
on sample 58027-31VIS. Even though the matrix of these three samples is
considered ground water,samples 58027-3(PB-TNTB-MK-MW1 7-U), 58042-1 (PB-
BED-MW1 8-U) and 58046-1 (PB-BED-MW1 5-U) are from different areason the site
and are from different types of monitoring wells. Therefore, no qualification is
applied based on IVIS results alone .

All recovery values for VOCs and SVOCs were within acceptable limits .
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2.2.6 LCS/LCSD

For reports 57935, 57992, 58042 and 58046, explosives residues LCS recoveries for

2-nitrotoluene exceeded the lower acceptance limit (50 percent) . Since 2-nitrotoluene

is also a target compound, its values in the associated samples are qualified.

Concentrations reported above the detection limit are qualified "J" . Concentrations

reported as BDL are qualified "W". Low LCS recoveries for 2-nitrotoluene are present

in almost all of the ground water data packages . LCS/LCSD recovery values are used

to determine laboratory performance and method accuracy. Action taken on the LCS

recovery is based on both the number of compounds that are outside of the recovery

criteria and the magnitude of the noncompliance .

All recovery values for VOCs and SVOCs were within acceptable limits .

2.2.7 TICs (VOCs and SVOCs)

TIC results qualified "NJ" are tentatively identified with approximate concentrations .

TIC results qualified "N" indicate the presence of an analyte for which there is

presumptive evidence to make a "tentative identification" .

2 .3 ASSESSMENT OF INORGANIC PARAMETERS

The inorganic and general chemistry Data Quality Assessment is based upon the

following parameters :

" Holding Times
" Method Blanks
" LCS/LCSD
" MS/MSD

The results of the review for each parameter are discussed individually below .
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Explanations of the qualifiers assigned to the reported results for inorganic compounds

based on the Data Quality Assessment are listed below .

U - The material was analyzed for, but was not detected
above the level of the associated value. The associated
value is either the sample quantitation limit or the sample
detection limit.

J - The associated value is an estimated quantity .

R - The data are unusable. (Note : Analyte may or may not be
present.)

UJ - The material was analyzed for, but was not detected.
The associated value is an estimate and may be
inaccurate or imprecise.

2.3.1 Holding Times

All samples were digested and analyzed within the required hold time criteria .

2.3 .2 Method Blanks

Method blanks were reported as BDL for all target analytes .

2.3.3 LCS/LCSD

For report 56812, the LCS recovery for beryllium (72 percent) exceeded the lower

acceptance limit (75 percent). Positive results are qualified "J" . Results reported as

BDL are qualified "W".

2-7



2.3.4 MS/MSD

2.3 .4.1 MS/MSD Assessment for Soil and Sediment Samples

Due to the non-homogenous nature of soil and sediment samples, if qualification is

appropriate based on MS/MSD results, only the unspiked sample collected from the

same sample location as the spiked sample is qualified when both samples are

processed in the same batch.

Report 5641 7 included eight soil samples. The MS and MSD recoveries for
beryllium (74 and 73 percent) exceeded the lower acceptance limit (75 percent) in
sample 56417-1 MS; therefore, the reported concentration for beryllium in sample
56417-1 is qualified . Since the result is reported as BDL, the qualification is "W" .
Also, the MS recovery for thallium (74 and 68 percent) exceeded the lower
acceptance limit (75 percent) in sample 56417-5MS; therefore, the reported
concentration for thallium in sample 56417-5 is qualified . Since the result is
reported as BDL, the qualification is IVUJII .

Report 56447 included nine soil samples. The samples were analyzed for silver
and antimony in batch QM3835. The MS and MSD recoveries for silver (57 and
58 percent) and antimony (66 and 67 percent) exceeded the lower acceptance limit
(75 percent) . Sample 56447-1 was used for the MS and MSD samples for batch
QM3825 . Therefore, silver and antimony results for sample 56447-1 are qualified .
Results reported as BDL are qualified as estimated "W". Positive results are
qualified as estimated "J" .

Samples included in report 56447 were analyzed for thallium in batch QM3855 .
The MS and MSD recoveries for thallium were low (74 and 77 percent) . The MS
and MSD samples were prepared from sample 56448-1 . Therefore, sample
56448-1 is qualified for thallium in report 56448 .

Report 56491 included 10 soil samples. The samples were analyzed for antimony
in batch QM3848 for which the MS and MSD recoveries for antimony (72 and 73
percent) were below the lower acceptance limit (75 percent). Sample 56448-1
was used to prepare the MS and MSD samples for batch QM3848 . The associated
soil sample 56448-1 is qualified for antimony on report 56448 . No samples
included in report 56491 are qualified .

Report 56728 included 10 soil samples. The sampleswere analyzed for ICP metals
in two batches (QM3878 and QM3885) . The MS and MSD recoveries for silver
(65 and 63 percent, 67 and 70 percent) and antimony (74 and 71 percent, and 71
and 71 percent) exceeded the lower acceptance limit (75 percent) for both
batches . Sample 56728-6 was used for the MS and MSD in batch QM3885 .
Therefore, this sample was qualified . Results reported as BDL are qualified as
estimated "W". Sample 56720-2 was used for the MS and MSD in batch
QM3878 . This sample is also qualified on report 56720.
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Report 56822 included 10 soil samples. The samples were analyzed for ICP metals
in two batches (OM3929 and QM3930) . The MS and MSID recoveries for silver
(59 and 61 percent, 69 and 68 percent) and antimony (73 and 72 percent, and 62
and 62 percent) exceeded the lower acceptance limit (75 percent) for both
batches . Sample 56822-2 was used for the MS and MSD in batch QM3929 .
Sample 56822-8 was used for the MS and IVISD in batch QM3930. Both samples
are qualified for silver and antimony . Results reported as BIDL are qualified as
estimated "UJ" .

Report 56812 included four background soil samples . MS and MSD recoveries
were low for antimony (42 and 42 percent), beryllium (71 and 71 percent), and
silver (53 and 54 percent) . The samples were re-analyzed . In the re-analysis,
beryllium MS and MSD recoveries were acceptable . The beryllium results reported
in report 56812 are from the re-analysis and are not qualified . The IVIS and MSD
recoveries for antimony (48 and 54 percent) and silver (58 and 64 percent) were
low on the re-analysis. Therefore, antimony and silver results are qualified for the
samples used for the MS and IVISD for the original analysis (56810-1) and the
re-analysis (56824-1) .

2.3.4 .2 MS/MSD Assessment for Groundwater and Surface Water Samples

Report 57935 included six groundwater samples . The samples were analyzed for
selenium in two batches. The MS and IVISD recoveries for selenium (68 and 31
percent, 73 and 74 percent) in both batches exceeded the lower acceptance limit
(75 percent) . Therefore, selenium results are qualified. Results reported as BDL
are qualified as estimated "UX.

Report 57985 included four groundwater samples. These samples were analyzed
for selenium in batch QM5042 . The MS and MSD recoveries for selenium (73 and
74 percent) exceeded the lower acceptance limit (75 percent) . However, the MS
and MSD samples for batch OM5042 were run on a sample that was not collected
at the Plum Brook site . The LCS and LCSD samples which were run on reagent
water were acceptable . Therefore, the selenium values for the four samples
included in report 57985 were not qualified .

Report 58042 included two groundwater samples. The MS/MSD recoveries for
total selenium (35 and 32 percent) and dissolved lead (53 and 53 percent),
dissolved selenium 0 6 and 14 percent) and dissolved thallium (56 and 59 percent)
exceeded the lower acceptance limit (75 percent) . Results reported as BDL are
qualified "UJ" . The MSs for this batch were performed on samples 58093-1 MS
and 58027-41VIS. The selenium results would normally be considered unusable
because the MS and MSD results were below 30 percent . However, since there
was no MS analysis performed on a sample from sample batches 58042 or 58046
and matrix interference was credited with the low recovery, the dissolved selenium
results were deemed usable with qualification.

Report 58046 included two groundwater samples . The MS and MSD recoveries
for total selenium (35 and 32 percent) and dissolved lead (53 and 53 percent),
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dissolved selenium 0 6 and 14 percent) and dissolved thallium (56 and 59 percent)
exceeded the lower acceptance limit (75 percent). Results reported as BDL are
qualified "W". The MSs for this batch were performed on samples 58093-1 MS
and 58027-41VIS. Since there was no MS analysis performed on a sample from
sample batches 58042 or 58046 and matrix interference was credited with the low
recovery, the dissolved selenium results were deemed usable with qualification.

Report 57992 included four groundwater samples. The MS/MSD recoveries for
total selenium (35 and 32 percent) exceeded the lower acceptance limit (75
percent) . Therefore, total selenium results are qualified . Results reported as BDL
are qualified as estimated "W".

Report 56647 included four surface water samples. The MS and MSD recoveries
for dissolved silver (66 and 66 percent) exceeded the lower acceptance limit (75
percent) . Sample 56647-1 was used for the MS; therefore, only this sample is
qualified . Results reported as BDL are qualified as estimated "W".
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3.0 COMPARISON OF REPLICATE SAMPLE RESULTS

Replicate samples are collected for two primary reasons:

1 . To evaluate the analytical laboratory's precision, defined as its ability to generate
the same result in repeated tests of the same sample .

2 . To evaluate the variability of the samples collected in the field; and

Replicate QC samples were collected at a rate of 10 percent of the field samples

collected . Twenty-one split soil samples were collected, four from TNT Area A, three

from TNT Area B, three from TNT Area C, six from the Pentolite Road Red Water

Ponds, four from the West Area Red Water Ponds, and one from a background soil

boring . One split sediment sample was collected at the west pond at the West Area

Red Water Ponds . One duplicate surface water sample was collected at the west pond

at the West Area Red Water Ponds. Three duplicate groundwater samples were

collected, two from overburden wells and one from a bedrock well .

Sample variability and laboratory precision are assessed through the evaluation of the

relative percent difference (RPD) between replicate samples . RPD is defined as the

difference between two values divided by the average of the values, expressed as a

percent. The RPD criteria are only applied to those results which were greater than

five times the detection limit . Professional judgement should be employed when

evaluating replicate sample RPIDs . Soil and sediment matrices are generally not

homogeneous even after homogenization and RPDs in excess of 100 percent are not

uncommon.

For this assessment, the following RPD criteria have been used as guidelines :

Water Matrices Soil Matrices
Organic Parameters 100 percent 100 percent

Inorganic Parameters 50 percent 100 percent
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3.1 COMPARISON OF SPLIT SOIL SAMPLE RESULTS

The 21 sample split pairs were all analyzed for 14 explosives residues analytes and 14

metals, the 13 priority pollutant metals and manganese . The one background soil split

pair samples were also analyzed for concentrations of VOCs and SVOCs.

Results for those analytes/corn pounds which were detected at or above their detection

limit for either the field or QC sample of the split sample pair are presented in

Table 3-1 . For analytes not listed in these tables, the result for both the field sample

and the split sample were BDL.

Overall, the results for the split soil samples indicated good agreement between the

field and split samples. Results that are above the acceptable criteria established for

this review are discussed below.

3.1 .1 Explosives Residues in Soil Samples

Twenty-one pairs of split soil samples were analyzed for 14 explosives residues

analytes providing a total of 294 explosives residues data pairs for comparison . RPDs

were within acceptable limits for all but two of the data pairs. The RF`Ds that

exceeded the acceptable limit are shaded on Table 3-1 .

For sample PB-TNTA-Sl 6-0.0/2 .0 and its split PB-TNTA-S29-0.0/2-0, analysis for
2,4,6-trinitrotoluene exhibited an RPD of 110.2 .

For sample PB-TNTB-S18-0 .5/1 .5 and its split PB-TNTB-S28-0.5/1 .5, analysis for
2,4-dinitrotoluene exhibited an RPD of 137.5 .

The most likely reason for the RF`Ds in excess of 100 percent in these two sample

pairs is the non-homogenous nature of the soil matrix .
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TABLE 3-1

SUMMARY OF SOIL SPLIT SAMPLE RESULTS

samples AS[
Report No .

Parameter EPA Method

.

Units Field
Sample
Result:

Split
Sample
Result

RPD Detection
Limit

Field : PS-TNTA-Sl 1-2 .5/3 .5 56728 Antimony 6~1A, mg/Kg 5 .8 BDL NA 5.8

Split: PB-TNTA-S27-2.5/3 .5 Arsenic 6010A,7000 mg/Kg 4 .8 4.8 NA 3 .5

Chromium 601 OA, mg/Kg 22 18 20.0 1 .2

Lead 601 OA, 7000 mg/Kg 15 13 NA 2 .9

Manganesg- 601 OA, 7000 mg/Kg 270 590 74.4 4 .7
Nickel 6010A, 7000 mg/Kg 29 26 10.9 2 .3
Zinc 6010A,77UUG-- -mg/Kg 60 57 b . 1 2 .3

Field : PB-TNTA-S4-1 .5/5.0 56720 Chromium 6010A,7000 mg/Kg 9 .8 10.2 4.0 1 .2

Split : PB-TNTA-S28-1 .5/5 .0 Copper 6010A,7000 mg/Kg 3 .1 BDL NA 2.4
Lead 6010A,7000 mg/Kg 4 .8 5 .3 NA 3
Manganese 6010A, 7000 mg/Kg 349 259 29.6 4 .8
Nickel 6010A,7000 mg/Kg 9 .3 9 .4 NA 2 .4
Zinc 6010A,7000 mg/Kg 27 30 10.5 2 .4

Field : PB-TNTA-Sl6-0 .0/2 .0 56803 2,4,6-TNT 8330 mg/Kg 19 5 .5 0.25

Split : PB-TNTA-S29-0 .0/2 .0 2,4-DNT 8330 mg/Kg 0.25

2,6-DNT 8330 mg/Kg 1 .3 1 .T =
3,4-DNT 8330 mg/Kg BDL 0.4 NA .25
Chromium 6010A,7000 mg/Kg 46 52 12 .2 1 .1

Copper 601OA, 7000 mg/Kg BDL 4.4 NA 2 .2

Lead 601OA, 7000 mg/Kg 38 55 1 _36 .6

Manganese 6010A,7000 mg/Kg 132 121 8 .7

Nickel
-

6010A,7000 mg/Kg . . . 1 0 .0 N~ Z .z

-ztmu bUlOA,7000 I rng/K9 I zml I ZbJ f 1& .U I

BDL = Below Detection Limit
RPD = Relative Percent Difference
rng/kg = milligrams per kilogram
y/kg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Page 2 of 8

samples AISI :
Report : No .

Parameter EPA Method Units I Field
Sample
Result

Split
Sample
Result

RPD Detection
Limit

Field : PB-TNTA-S24-1 .5/3 .0 2,4-DNT 8330 mg/Kg 0.3 0.25
Split : PB-TNTA-S30-1 .5/3 .0 2,6-DNT 8330 mg/Kg BDL 0.5 NA 0.26

3,4-DNT 8330 mg/Kg 0.6 0.8 NA
-

0.25
Chromium 6010A,7000 mg/Kg 6.2

---
jr.T 17 .5 1

Lead 6010A,7000 mg/Kg --- T3 3.4 NA 2.6
-Manganese 6010A,7000 mg/Kg RF 80 7.2 4T

Nickel 601OA, 7000 mg/Kg 5.2 5 .2
-

NA
----- -

2.1
Zinc 6010A,7000 19 T7 TT7

Field : PB-TNTB-Sl 1-2.5/3 .5 56416,56417 2,4,6-TNT 8330 mg/Kg 2 .2 1 .8 20 .0 0.25
Split : PB-TNTB-S27-2.5/3 .5 4-Am-DNT-- 8330 mg/Kg 1 .3 1 .1 NA 0.25

2-Am-DNY- 8330 mg/Kg 3 .8 3.3 14 .1 0.25
Antimony 601(7A, 7000 mg/Kg I 1 9 SIA
Arsenic 6010A,7000 20 3.6
Beryllium 6010A,7000 mg/Kg BDL 1 .3 NA 1 .2
Cadmium 6010A,7000 mg/Kg 1 .3 BDL NA 1 .2
Chromium 6010A,7000 mg/Kg 13 12

-
8.0 1 .2

Copper 6010A,7000 mg/Kg 46 T7 21 .4 2.4
Lead 6010A,7000 mg/Kg 25 29 14.8 3
Manganese 6010A,7000 mg/Kg 190 268 34 .1 4.8

-Nickel -76ol()A, 7UOU- mg/Kg 61 W
----

4
Zinc 67-5-A, 7000 mg/Kg 93 1 T4

Field : PB-TNTA-S1 8-0.5/1 .5 56417 2,4,6-TNT 8330 mg/Kg 20000 29000 36 .7 0.25

Split : PB-TNTA-S28-0.5/1 .5 1,3,5-TNB 8330 mg/Kg 10 14 33.3 0.25
2,4-DNT

_
8330 mg/Kg 150 810 0.25

2,6-DNT 8330 mg/Kg 170 230 30.0 0.26
- -4-Am-2-NT 8330 mg/Kg BDL 0.3 NA F25

BDL = Below Detection Limit
RPD = Relative Percent Difference
mg/kg = milligrams per kilogram
y/ki; micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Page 3 of 8

Samples ASI
Report No ..

Parameter EPA Method Units Field
Sample
Result

Split
Sample
Result

RPD Detection.
Urnit.

Field : PEI-TNTA-S1 8-0.5/1 .5 56417 3,4-DNT
-

8330
--

mg/Kg 0.3 0.6 NA 2-5
Split: PB-TNTA-S28-0.511 .5 (Continued) 4-Am-DNT 7330 mg/Kg 11 BDL NA 0.25
(Continued) 2-Am-DNT 8330

-
mg/Kg BDL 2.5 INA 2.5

1,3-DNB Mju
- -- --

mg/Kg 0.7 1 NA
Antimony 6UlUA, 7NOU mg/Kg ---Tr

1

NA 5.3
Arsenic 601 OA, 7000 mg/Kg 4.4 BDL

2

NA 3.2
Chromium 6010A,7000 mg/Kg 12 16 28 .6 1 .1
Copper 601 OA, 7000 mg/Kg 35 205

- -
1.41.-a.". 1X. 2.1

Lead 601 OA, 7000
-

mg/Kg 962 T1 0078 1 1 .4 2.7'
Manganese CO10A, 7000

--
mg/Kg 118 119, 0.8 -4-T

Nickel TO 1OA, 7000 mg/Kg 9.3 9.7 NA 2.1
Linc 601OA, 7000 mg 9 /14 ts/d

Field : PB-TNTB-S21-0.0/2 .0 56417,56448 2,4,6-TNT 8330 mg/Kg 0.3 BDL NA 0.25
Split: PS-TNTB-S29-0.0/2 .0 Chromium 6010A, 7000 mg/Kg 7.1 19 1 .1

Lead 6010A, 7000 mg/Kg 3.8 9.6 INA 2.7
Manganese 6010A, 7000

--
mg/Kg 117 219

'
60 .7 4.2

Nickel 6010A,7006 mg/Kg 9.2 13 .2 NA 2.1
Zinc 6010A,7000 mg/Kg 138 205 39 .1 2.1

Field : PB-TNTC-Sl6-0.5/1 .0 56411 2,4-DNT 8330 mg/Kg 1 0.5
---

NA 0.25
Split : PB-TNTC-S27-0.5/1 .0 2,6-DNT 8330

- - --
mg/Kg 1 774 NA 0.26

Chromium WUA, 7000 mg/Kg 15 20 1 .2
Copper 6010A,7000 mg/Kg 8 BDL NA 2.5
Lead 6010A,7000 mg/Kg 15 8 NA 3.1
Manganese 6010A, 7000 mg/Kg 642 617'- 4.0 4.9
Nickel 6010A, 7000 mg/Kg 1 36 1 31 14 .9 1 2.5
Zinc 15010A, 7000 mg/Kg 1 22 1 2i 4.4 1 2.5

BDL = Below Detection Limit
RPD = Relative Percent Difference
rngIkg = milligrams per kilogram
,ulkg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit.
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TABLE 3-1
(Continued)

Page 4 of 8

Samples AS[
Report. No .

Parameter EPA Method Units Field
Sample
Result

Split
Sample
Result

RPD Detection
umit

Field : PB-TNTC-S18-0 .0/1 .5 56447 Antimony_ 6010A,7000 mg/Kg 8.1 5 .8 NA 5.3
Split : PS-TNTC-S28-0.0/1 .5 Arsenic 6010A,7000 mg/Kg 6 4.8 NA

Chromium 601 OA, 7000 mg/Kg 5.2 5 .8 NA
Copper 601 OA, 7000 mg/Kg 5 .9 7 NA 2.1
Lead 6010A,7000 mg/Kg 35 32 9.0 2.6
Manganese 6010A,7000

- - -
mg/Kg 1376 1682 20.0 4.2

Nickel 60 1 UA7707U mg/Kg 8 .5 10 .1 NA 2.1
Zinc 601 OA, 7000 mg/Kg 72 77 6.7 2.1

Field : PB-TNTC-S23-0.0/2 .0 56447 Chromium 6010A,7000 mg/Kg 6.6 5.2 NA
-

1 .4
Split: PS-TNTC-S29-0.012 .0 Lead 6010A,7000 mg/Kg 5.7 NA 3.4

Manganese 6010A,7000 mg/Kg 164 123 28 .6 5.5
Nickel 601 OA, 7000 mg/Kg 7.8 5.3 NA 2.7
Zinc 601 OA, 7000 mg/Kg 29 20 36 .7 2.7

Field : P8-PR-S1 1-5.0/10.0 56813,56816 Arsenic 6010A,7000 mg/Kg BDL 9.8 NA 3.7
Split: PB-PR-S25-5.0/10.0 Chromium 6010A,7000 mg/Kg 15 15 0.0 1 .2

Copper 601 OA, 7000 mg/Kg
-

16 13 20.7 2.5
Lead 6010A,7000 mg/V9 11

-7 -
13

------
NA

Manganese 601 OA, 7000 mg/Kg 77 11OT
Nickel 6010A,7000 mg/Kg 30 40 28.6 2.5
Zinc 6010A,7000 mg/Kg 58 52 10 .9 2.5

Field : PB-PR-SlO-5.0/10.0 56811,56816 1,3,5-TNB 8330 mg/Kg 5 .2 3.9 28 .6 0.25
Split : PS-PR-S26-5.0/10.0 2,4-DNT

-
8330
-

mg/Kg 2.2 1 .1 NA 0.25
1,3-DNB 9330

'-
mg/Kg 2.5 2.1 17 .4 0.25

Antimony 6010A,7000 mg/Kg BDL 6.7 NA 6.3
Arsenic
-

6010A,7000
- - -

mg/Kg 12
Chr7miumj GU1TA , 7000 mg/Kg 18

BDL = Below Detection Umit
RPD = Relative Percent Difference
mglkg = milligrams per kilogram
jj/kg micrograms per kilogram
NA Calculation of RPD, is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Samples ASI
Report . No .

Parameter EPA Method Units Field
Sample
Result

Split
Sample
Result
aSulK

RPD Detection
Limit

Field: PB-PR-SlO-5.0/10.0 76811, 5-6816 copper 6010A,7000 mg/Kg 9.4 7 .7 NA 2.5

Split : PB-PR-S26-5.0/10.0 (Continued) Lead 6010A,7000 mg/Kg 11
;0
10 NA 3.2

(Continued) Manganese 6010A,7000 mg/Kg 490 420 15 .4 5.1
Nickel 6010A, 7UUT- mg/Kg 25 29 14 .8 2.5
Zinc 6010A,7000 56 =1

Field: PB-PR-S12-5.0/10.0 56813,56816 1,3,5-TNB 8330 mg/Kg 2.8 2.8 0.0 0.25

Split : PS-PR-S27-5.0/10.0 2,4-DNT 8330 mg/Kg 1 .6 0.8 NA 0.25
2,6-DNT T3-30 mg/Kg 0.3 BDL NA 0.26
1,3-DNB EF3-3-0 mg/Kg 1 .5 0.9 NA 0.25
Arsenic 6-01-0A,7000 mg/Kg 9.3 12 NA 3.6
Chromium 6010A,7000 mg/Kg 14 16 13 .3 1 .2
Copper 6010A,7000 mg/Kg 14 11 NA TV

Lead 6010A,7000 mg/Kg 9.2 NA 3

Manganese 6010A,7000 mg/Kg 410 530 25.5 4.8
Nickel 5010A,7000 mg/Kg 20 26 26 .1 2.4
Zinc 6010A,7000 mg/Kg 47 __59 22.6 2.4

Field: PB-PR-S14-5.0/10.0 57081 2,4,6-TNT 8330 mg/Kg 340 19 .4

Split : PB-PR-S28-5.0/10.0 1,3,5-TNB 8330 mg/Kg 18 8.5 71 .7 0.25
2,4-DNT 8330 mg/Kg 19 10 62 .1 0.25
2 --T-,6-DN -n= mg/Kg 1 .8 46 .8 0.26
3,4-DNT 8330 mg/Kg 1 .7 1 .1 NA 0.25
4-Am-DNT 8330 mg/Kg 2 0.8 NA 0.25
2-NT 8330 mg 9 . 1 .25
1,3-DNB 8330 mg/Kg 6.7 3 .9 52 .8 0.25
Arsenic 6010A,7000 mg/Kg 4.3 5.6

JEE~j
NA 3.7

Chromium 6010A,7000 mg/Kg 15

BDL = Below Detection Umit
RPD = Relative Percent Difference
mg/kg - milligrams per kilogram
y/kg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Page 6 of 8

Sarnp,les, ASI
Report No .

Parameter EPA Method Units Field
Sample
Result

Split
Sample
Result

RPD Detection
Limit

Field : PB-PR-Sl4-5 .0/10.0 57081 Copper 6010A,7000 mg/Kg 7 3 .6 NA 2.5
Split: PB-PR-S28-5 .0/10 .0 (Continued) Lead 601 OA, 7000 mg/Kg 11 . 9 .5 NA 3 .1

(Continued) Manganese 6010A, 7000 mg/Kg 260 570 74 .7 4 .9
Nickel bUI UA, /UUU mg/Kg 21 20 4.U 2 .5
Zinc bUI UA, 7000 mg/Kg 8b 54 44 .b

Field : PB-PR-S1 8-2 .0/5 .0 56823,56822 Arsenic 6010A, 7000 mg/Kg 6 .4 6 .2 NA 3.6
Split: PB-PR-S29-2 .0/5 .0 Chromium 6010A, 7000 mg/Kg 14 13 7.4 1 .2

Copper 6010A, 7000 mg/Kg
-

8.6
-

13
-

NA 2.4
Lead 6010A, 7000 gmg/K 1 2

-
10
-

NA 3
Manganese 6010A, 7000 mg/Tg-- 390 380 26 4.8
Nickel 6010A, 7000 mg/Kg 17 15 12.5 2 .4

--- --Zinc 6010A,7000 mg/Kg 4T 44 F T-4
Field : PB-PR-S23-0 .0/0 .5 56823 2,4-DNT 8330 mgIKg 1 0 .9 NA 0.25
Split : PB-PR-S30-0 .0/0 .5 1,3-DNB 8330 mg/Kg 0.4 0 .4 NA 0.25

Chromium 6010A,7000 mg/Kg 7 .1 8 .3 15 .6 1 .1
Lead 6010A,7000 mg/Kg 8 .7 8 .5 NA 2.9
Manganese 6010A, 7000 mg/Kg 180 150 18.2 4 .6
Nickel 6010A, 7000 mg/Kg 6 5 .9 NA 2.3
Zinc 6010A, 7000 mg/Kg 261 24 8 .0 1 2 .3

Field : PE-WA-S5-0.0/2 .0 56448 1,3,5-TNB 8330 mg/Kg 0 .6 0 .5 NA 0.25
Split : PB-WA-S21-0.0/2 .0 -2,4-DNT -Mu- mg/Kg 0 .3 BDL NA 0.25

Arsenic 6010A, 7000 mg/Kg 4 .7 5 .2 NA 3.7
Chromium 6010A, 7000 mg/Kg 35 16 74.5 1 .2
Copper 6010A, 7000 mg/Kg

-
BDL
-

6 NA 2.5
Lead 6010A,7000 mg/Fg 19 15 NA 3 .1
Manganese 6010A, 7000 mg/Kg 1 1012 1 695 1 37 .1 1 4.9

BDL = Below Detection Limit
RPD - Relative Percent Difference
mg/kg = milligrams per kilogram
,u/kg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Page 7 of 8

Samples ASI
Report -No.

Parameter EPA Method units Field
Sample
Result

split
Sample
Result

RIPD Detealon
Umft

Field : PB-WA-S5-0.012 .0 56448 Nickel 6010A, 7000 mg/Kg 35 29
------

18.8
---

______=5
Split: PB-WA-S21-0.0/2 .0 (Continued) (Continued) Zinc 6010A,7000 91 7r -=
Field : PB-WA-S8-2 .015 .0 56491 Arsenic 6010A,7000 mg/Kg 5 .3 5 NA 3.2
Split: PB-WA-S22-2 .0/5 .0 Cadmium 6010A,7000 mg/Kg 1 .4 1 .6 NA 1 .1

Chromium 6010A,7000 mg/Kg
___

13 12 8.0 1 .1
Copper 6010A,7000 mg/F9 2.4 14 _NA -------T.117
Lead 601 OA, 7000 mg/Kg 7.4 _NA
Manganese 6010A,7000 mg/Kg 621 3300 4.2
Nickel I 6010A,7000 mg/Kg 16 52 2 .1
Zinc 6010A,7000 mg/Kg 34 .37 8 .5 2 .1

Field : PB-WA-S25-0.0/0 .5 56822 1,3,5-TNB 8330 mg/Kg 0 .7 0 .5 NA 0.25
Split : PB-WA-S23-0.0/0 .5 2,4-DNT 8330 mg/Kg 0 .4 0 .4 NA 7-2-5

1,3-DNB 8330 mg/Kg 0 .3 BDL NA -0.25
Arsenic
_

6010A,7000 mg/Kg 4.6 5 NA 3 .6
ChromiuW 6010A,7000 mg/Kg 16 1 .2
Copper 6010A,7000 mg/Kg 2 .9 3 .1 NA 2 .4
ead 7000 mg/Kg 12 13 NA 3
Manganese 6010A,7000

-
mg/Kg 190 290 41 .7

Nickel 6010A,7005 mg/Kg 16 18 11 .8
i Zinc 6010A,7000 mQ/Kg 45 51 12 .5 2 .4

Field : PB-WA-Sl 7-5 .0/10.0 56494 2,4,6-TNT 8330 mg/Kg
-- -

2.1 3 35.3 0.25
Split: PB-WA-S24-5 .0/1 0 .0 1,3,5-TNB 8330 7g/Kg

___ , _
'5 .1

____2,4-DNT 8330 M97K9 _T4_1
2,6-DNT 8330 mg/Kg 03 0.3 NA 0.26
4-Am-DNT
- -

8330 m /Kg BR 0.3 NA 0.25
T-AmDN-F 8330 mg/Kg 0 .5 BDL NA 0.25

BDL = Below Detection Limit
RPD = Relative percent Difference
mg/kg = milligrams per kilogram
,u/kg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample arW split sample) were not greater than or equal to five times the detection limit .
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TABLE 3-1
(Continued)

Page 8 of 8

SarIII
I
plas ASI

Report .No.
Parameter EPA Method Units Field

Sample
Result

Split
Sample
Result

Detection
Limit

Field: PB-WA-S17-5.0/10.0 56494 1,3-DNB 8330
- -

mg/Kg 1 .9 1 .5 23 .5 0.25
Split: PB-WA-S24-5.0/10.0 (Continued) Arsenic FO10A, 7000 mg/Kg 5.4 BDL NA -Y-6-
(Continued) Chromium 601 OA, 7000 mgJKg

-- -
11 .2

---
11 .2

---
0.0 1 .2

Copper 6010A,7000 Fg/Kg f77 TT NA 2.4
Lead 6010A,7000 mg/Kg 11 .4 11 NA 3
Manganese 601 OA, 7000 mg/Kg 274 198 32 .2 4.8
Nickel 6010A,7000 mg/Kg 18 15 18 .2 2.4
Zinc 6010A,7000 mg/Kg 50 43 15 .1 2.4

Field: PB-BG-S4-0 .5/3 .0 56812 Toluene 8240 ug/Kg 3.5 BDL NA 1 .0
Split : PB-BG-S8-0.5/3 .0 Trichloroethene 8240

'--
pg/Kg BDL 4.6 NA 1 .0

Xylenes 9240
- --

yg/Kg 3.5 BDL NA
-

1 .0
Cis-1,2-
dichloroethene

9745 /jg/Kg BDL 1 .3 NA 1 .0

Antimony 6010A,7000 mg/Kg 7 .6 6.4 NA 6.0
Arsenic 601 OA, 7000 mg/Kg 17 1 19 NA 3.6
Chromium 6010A,7000 mg/Kg 13 10 26 .1

_ _
1 .2

Copper 601 OA, 7000 mg/Kg 34 27 T3 0 2.4
Lead 601 OA, 7000 mg/Kg

--
27 23
-

16.0 3.0
Manganese 6010A,7000 gmgX

----
8.7

---- -
NA
-

4.8
-----Nickel 6010A,7000 mg/Kg 11 Y4 NA =4

Zinc 6010A,7000 mg/Kg 13 NA 2.4

BDL = Below Detection Limit
RPD - Relative Percent Difference
mgIkg = milligrams per kilogram
,ulkg micrograms per kilogram
NA Calculation of RPD is Not Applicable because both results (field sample and split sample) were not greater than or equal to five times the detection limit.
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3.1 .2 Metals in Soil Samples

Twenty-one pairs of split soil samples were analyzed for 14 metals providing a total

of 294 metals data pairs for comparison . RPDs were within acceptable limits for all

but four data pairs. The RPDs that exceeded the acceptable limit are shaded on

Table 3-1 .

For sample PB-TNTB-S18-0 .5/1 .5 and its split PB-TNTB-S28-0.5/1 .5, analysis for
copper exhibited an RPD of 141 .7 .

Also for sample PB-TNTB-Sl 8-0.5/1 .5 and its split PS-TNTB-S28-0.5/1 .5, analysis
for zinc exhibited an RPD of 121 .3.

For sample PB-WA-S8-2 .0/5 .0 and its split PB-WA-S22-2 .0/5 .0, analysis for
manganese exhibited RPD of 136.6 .

Also for sample PB-WA-SS-2 .0/5 .0 and its split PB-WA-S22-2.0/5 .0, analysis for
nickel exhibited an RPD of 105.9 .

The most likely reason for the RPDs in excess of 100 percent in these sample pairs is

the non-homogenous nature of the soil matrix .

3 .1 .3 VOCs and SVOC3 in Soil Samples

One pair of split soil samples from a background location was analyzed for VOCs and

SVOCs . Toluene and xylenes were detected in the sample BG-S4-0.5/3.0 at

concentrations of 3.5 ug/Kg each but were not detected in the QC split sample BG-S8-

0.5/3.0 . Trichloroethene and cis- 1 2-dichloroethene were detected in OC sample BG-

S8-0 .5/3 .0 at concentrations of 4.6 ug/Kg and 1 .3 ug/Kg, respectively, but were not

detected in sample BG-S4-0 .5/3 .0 . RPDs cannot be calculated when the value for one

sample is BDL. All four of the VOCs were detected at concentrations that are only

slightly greater than the respective detection limits . Due to the non-homogeneous

nature of soil samples, it is not unusual for VOCs to be detected at these low levels

in one of a pair of split samples and not the other .

No SVOCs were detected in either of the two samples of the split sample pair .
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3.2 COMPARISON OF SPLIT SEDIMENT SAMPLE RESULTS

One pair of split sediment samples was analyzed for 14 explosives residues analytes

and 14 metals, the 13 priority pollutant metals and manganese .

No explosives residues were detected in either sample of the split sample pair .

Results for metals which were detected at or above their detection limit for either the

field or QC sample of the split sample pair are presented Table 3-2. For metals not

listed in these tables, the result for both the field sample and the split sample were

BDL .

The results indicate good agreement between the field and split samples . RPDs were

all within acceptable limits .

3 .3 COMPARISON OF DUPLICATE SURFACE WATER SAMPLE RESULTS

One pair of duplicate surface water samples was analyzed for concentrations of 14

explosives residues analytes ; total and dissolved concentrations of 14 metals, the 13

priority pollutant metals and manganese; and total suspended solids .

Results for those analytes/compounds which were detected at or above their detection

limit for either the field or OC sample of the duplicate sample pair are presented

Table 3-3 . For analytes not listed in the tables, the result for both the field sample and

the duplicate sample were BDL .

The results indicate good agreement between the field and duplicate samples. RPDs

were all within acceptable limits .
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TABLE 3-2
SUMMARY OF SEDIMENT SPLIT SAMPLE RESULTS

RPD = Relative Percent Difference

mg/Kg = milligrams per Klogram

NA = Calculations of RPD is Not Applicable because both results (field and split samples) were not greater than or equal to five times
the detection limit.
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TABLE 3-3
SUMMARY OF SURFACE WATER DUPLICATE SAMPLE RESULTS

.. .. .. . . .. .. . .

. . . . . . . . .. . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. .
... . . . . . . . . . . - ---------------- . . .............................. .. ............. . . . . . . . . . . . .

FIELD DUPLICATE DETECTION
PARAMETER I UNITS RESULT

I
RESULT RPD

1
LIMIT

Explosives, EPA 8330

4-Amino-2-nitrotoluene (4-Am-2-NT) jig/L 0.61 BDL NAI 0.55
3,4-Dinitrotoluene (3,4-DNI) ~Lg&

-J
0.61

-
BDL NA 0.21

3-Nitrotoluene (3-NT) jig/L 2.41 2.2 NA 1 .4

Metals, Total, EPA 6010A. 7000

Lead lig/L 771 54 NAI 25
Manganese 4g/L 2301 240 4.31 40
Zinc gg/L 1 431

.
26 NAI 20

Metals, Dissolved, EPA 6010A. 7000

Manganese I pg/L 1 2101 2301 9.11 40

Total Suspended Solids, EPA 160.2

11TSS I mg/L 1 211 20 L____NAL 5

BDL = Below Detection Limit .

RPD = Relativ Percent Difference

pWL = micrograms per liter

mg/L = milligrams per liter

NA = Calculation of RPD is Not Applicable because both results (field and duplicate samples) were not greater than or equal to five times
detection limit .

G:IVVPZCOe,PLL&4-BRO.OK%REDWATER%TA53-3.XLS



3.4 COMPARISON OF DUPLICATE GROUNDWATER SAMPLE RESULTS

Three pairs of duplicate groundwater samples were analyzed . Two of the duplicate

sample pairs were collected from overburden wells and were analyzed for

concentrations of explosives residues, total and dissolved metals, and nitrates . One

of the duplicate sample pairs was collected from a bedrock well and was analyzed for

explosives residues, total and dissolved metals, nitrates, VOCs, and SVOCs. Results

for those analytes/compounds which were detected at or above their detection limit

for either the field or QC sample of the duplicate sample pair are presented Table 3-4 .

For analytes not listed in the tables, the result for both the field sample and the

duplicate sample were BDL.

The results indicate good agreement between the field and duplicate samples. RPDs

were all within acceptable limits .
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TABLE 3-4

SUMMARY OF GROUNDWATER DUPLICATE SAMPLE RESULTS
Page 1 of 3

AS[ Report No . Parameter EPA Method Units Field Resuft Split Restdt RPD Detection Limit

Field : PS-WA-DM-MW2-U,F 57992 2,4,6-TNT 8330 yg/l . 34 26 26.7 0.64
Split: P8-WA-DM-lVlW22-U,F

1,3,5-TNB 8330 vg/L 550 570 3 .6 0.45

2,4-DNT 8330 AigIL 320 250 24 .6 0 .1

2,6-DNT 8330 jjg/L 12 10 18 .2 0 .1

3,4-DNT 8330 jig/L 75 2 .6 NA 2 .1

4-Am-DNT 8330 vg/L 4.2 2 .6 47 .1 1 .57

2-Am-DNT 8330 jug/L 5.7 5 .2 9 .2 0.16

2-Am-4-NT 8330 yg/L 4 .1 4 .4 7 .1 0 .94

1,3-DNB 8330 juglL 470 400 16 .1 0 .15

Total Chromium 6010A,7000 vg/L 14 BDL NA 10

Total Copper 6010A,7000 ugIL 38 32 17 .1 20

Total Lead 6010A,7000 ugIL 10 4 85 .7 3

Total Manganese 6010A,7000 yg/L 1600 1800 11 .8 40

Total Nickel 6010A,7000 yg/L 63 47 29 .1 20

Total Thallium 6010A,7000 ug/L BDL 0 .5 NA 0.5

Total Zinc 6010A,7000 jig/L 88 63 33.1_ 20

Dissolved Copper 6010A,7000 yg/L 20 20 0.0 20

Dissolved Manganese 6010A,7000 Mg/L 1000

+

97

0

3.0

RPD = Relative Percent Difference
BDL = Below Detection Umit
jig/L = micrograms per liter
mg/L = milligrams per liter
NA - Calculation of RPD, is Not Applicable because both result (field and duplicate samples) were not greater than or equal to five times the detection limit .
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TABLE 3-4
(Continued)

Page 2 of 3

Samples, AS[ Report No. pwmw: EPA Method Units Field Result . Split Result : RPD, Detection Limit

Field : PB-WA-DM-MW2-U,F 57992 Dissolved Nickel 601 OA,7000 jug/L 60 60 0.0 20
Split : PS-WA-DM-MW22-U,F
(Continued)

iContinued)
Nitrate 353.2 mg/L 15 16 6.5 1

Field : PB-TNTA-DM-MW10-U,F 57985 2,4,6-TNT 8330 ugIL 10 10 1 0.0 0.64
Split: PB-TNTA-DM-MW23-U,F

1,3,5-TNB 8330 /jg/L BDL 0.5 NA 0.45

2,4-DNT 8330 ygfi. 11 10 9.5 0.1

4-Am-2-NT 8330 yg/L 2.4 2.2 8.7 0.55

3,4-DNT 8330 ugIL BDL 0.3 NA 0.21

4-Arn-DNT 8330 Ug/L 8.7 7.9 9.6 1 .57

2-Am-DNT 8330 jig/L 31 29 6.7 0.16

2-Am-4-NT 8330 /jg/L 1 .3 1 .3 0.0 0.94

1,3-DNB 8330 ug/L 1 .7 1 .5 12 .5 0.15

Total Lead 601 OA,7000 yg/L 7 7 0.0 3

Total Manganese 6010A,7000 980 880 10 .8 40

Total Zince 601 OA,7000 ug/L 110 34 105.6 20

Dissolved Manganese 6010A,7000 ug/L 960 830 14.5 40

Nitrate 353.2 mg/L 0.3 0.3 0.0 0.1

Field: PB-BED-MW18-U,F 58042,58029 2,6-DNT 8330 jjg/L 1 .4 1 .2 15 .4 1
Split : PB-BED-MW21-U,F

4-Am-2-NT 8330 BLD 2 NA 5.5

1 3,4-DNT 8330 2.2 2.9 27 .5

RPD = Relative Percent Difference
BDL - Below Detection Umit
yg/L = micrograms per liter
mg/L = milligrams per liter
NA = Calculation of RP`D is Not Applicable because both result (field and dupficate samples) were not greater than or equal to five times the detection limit.
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TABLE 3-4
(Continued)

Page 3 of 3

Samples ASUReport No . Pararneteir EPA Method Units Field Result Split Result RPD Detection Limit.

Field : PB-BED-MW18-U,F 58042,58029 Total Copper 601 OA,7000 ug/L 36 36 0.0 20
Split : PB-BED-MW21-U,F
(Continued)

(Continued)
Total Manganese 6010A,7000 vg/L 89 90 1 .1 40

Total Zinc 6010A,7000 ugIL 20 27 29.8 20

Dissolved Manganese 6010A,7000 ugIL 80 80 0.0 40

Dissolved Zinc 601OA,7000 jvglL BDL 20 NA 20

Nitrate 353.2 mg/L 0.2 0.4 66 .7 0.1

Benzene 8240 ugIL 14 16 13 .3 2

Carbon disulfide 8240 ugIL 160 90 56.0 40

Ethylbenzene 8240 jjg/L 79 120 41 .2 2

Toluene 8240 ugIL 72 93 25.5 2

Zylenes

--

8240 yg/L 350 520 39 .1 2

2,4-Dimethylphen.1- F8240 I jug/L 19 17 11 .1 10

Naphthalene 8240 AigIL 17 15 12.5 10

RPO = Relative Percent Difference
BDL = Below Detection Umit
mg/L = micrograms per liter
mg/L = milligrams per liter
NA - Calculation of RPD is Not Applicable because both result (field and duplicate samples) were not greater than or equal to five times the detection limit .
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4.0 EVALUATION OF EQUIPMENT BLANKS

Seven equipment blanks were collected during the investigation . Sample results for

those analytes/compounds which were detected at or above their detection limit in the

equipment blanks are presented in Table 4-1 .

No explosives residues analytes were detected above the PQL in any of the equipment

blank samples .

For the majority of the analytes detected in the equipment blanks, the concentrations

reported were < 2X detection limit.

Nitrates were detected in three equipment blanks, PB-E-WA-DM-MW2-U, PB-E-BED-
MW1 8-U, and PB-E-TNTA-DM-MW1 O-U, at concentrations of 0.3 milligrams per
liter (mg/L), 0.3 mg/L, and 0.2 mg/L, respectively . These concentrations are only
slightly above the detection limit of 0 .1 mg/L . All three of these equipment blanks
were prepared for groundwater monitoring well sampling equipment.

Zinc was detected in six of the seven equipment blanks including the equipment
blanks for the sediment sample and surface water sample collected at the West
Area Red Water Ponds; the equipment blank prepared for the background soil
boring ; and three equipment blanks prepared for groundwater monitoring well
sampling equipment. The zinc concentrations in these samples are listed in
Table 4-1 .

Equipment blank PB-E-WA-SED2 was prepared for the polyvinyl chloride (PVC)
piping and sample preparation materials used to collect a sediment sample at the
west pond of the West Area Red Water Ponds. It was prepared by pouring distilled
water through a section of PVC pipe into the sample bowl containing the sampling
spoon . The water was then poured into the required sample bottles. Zinc was
detected in equipment blank PB-E-WA-SED2 at a concentration of 50 micrograms
per liter (ug/L) . It is possible that the zinc observed in the equipment blank is from
the PVC pipe .

The detection limit for zinc was 20 ugIL in all these samples .

Antimony was detected in two equipment blanks, PB-E-BED-MW 1 8-F and PB-E-
WA-DM-MW2-F, at concentrations of 12 ugIL and 2 ugIL, respectively . Both of
these equipment blanks were prepared for filtered samples for metals analysis . The
equipment blanks for dissolved (filtered) metals were filtered through a 0.45 micron
(um) filter in the field and then preserved with nitric acid (pH < 2) . It is possible
that the antimony observed in the equipment blanks is from the 0.45 urn filter .
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TABLE 4-1

EQUIPMENT BLANK RESULTS ABOVE DETECTION LIMIT

. . . .

. . . . .
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .. . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .

. .
. . ........ . . . .. . . . . . . . . . .

.. .......... . .
. . .. . . . . . . . . . . . .

.. .. . . . . . .
. . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . .. . . ... . . . . . . . . . . . . . .

. . .. . ..
. . . . . . . . . . ................... . . . . . . . . . .

. . . . . . .. .
.. . . . . . . . . . . . . . . .X . . .. . . . . . . ..

PB-E-WA-DM-MW2-U 0.3 37

PB-E-WA-DM-MW2-F 2

Pl3-E-BED-MW1 8-U 0.3 28

PB-E-BED-MW1 8-F 12

Pl3-E-TNTA-DM-MW10-U 0.2

PB-E-WA-SW2-U 39

PB-E-WA-SW2-F 21

PB-E-WA SED2 50

PB-E-BG-S3-0 .5/3 .0 20

mg/L milligrams per liter
jjg/L micrograms per liter
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TICs were detected in equipment blanks PB-E-BED-MW1 8-U and PB-E-BG-S3-
0.5/3 .0 . These were the only two equipment blanks that were analyzed for VOCs
and SVOCs.
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5.0 TRIP BLANKS

Three trip blanks were submitted, one with each cooler that contained water samples

to be analyzed for VOCs . The trip blank identifications are T-1 2/13/95; T-1 2/14/94;

and T-12/15/94 . The dates in the sample identification correspond to the sample

collection and shipment dates. VOCs were detected in two of the three trip blanks .

In sample PB-T-1 2/13/94, tetrachloroethene was detected at a concentration of
1 .2 ug1L. Since this sample is a trip blank, the most likely reason for the presence
of tetrachloroethene is laboratory contamination, possibly carryover. This
concentration is only slightly above a detection limit of 1 .0 ug1L.

In sample P13-T-1 2/14/94, toluene was detected at a concentration of 1 . 1 uglL.
The analysis of the trip blank was preceded by the analysis of sample 58094-1
during the same run/batch. Toluene was detected in sample 58094-1 at a
concentration of 190 uglL. The most likely reason for the presence of toluene in
the trip blank is carryover from sample 58094-1 . This concentration is only slightly
above a detection limit of 1 .0 uglL .
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