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1.0 EXECUTIVE SUMMARY

The U.S. Ammy is conducting a contamination evaluation at previously owned U.S. Department of
Defense (DOD) properties under the Defense Environmental Restoration Program (DERP). This
evaluation addresses possible chemical contamination, which includes contamination of the groundwater,
surface water, and soils, caused by DOD activities at the former Plum Brook Ordnance Works (Plum
Brook) site in Sandusky, Ohio. .

IT Corporation (IT) conducted the contamination evaluation at the former Plum Brook site under
Contract DACA87-87-D-0089, Delivery Order 004 for the U.S. Army Corps of Engineers (COE),
Engineering Management Support Branch, Nashville, Tennessee. The objective of this project was to
conduct a preliminary investigation to confirm or deny the presence or absence of residual chemical
contamination (if any) from operational activities conducted at the site during DOD control.

The scope of the contamination evaluation included a records review and evaluation, visual site
inspection, preparation and completion of project work plans, completion of various field investigation
activities, and the evaluation of analytical results from samples collected during the field investigation.
The field investigation activities included: installing groundwater monitoring wells; drilling soil/subsoil
borings; collecting soil, surface water, and groundwater samples for geotechnical or chemical analysis;
and conducting a hydraulic conductivity test.

Four groundwater monitoring wells were drilled and installed at the Plum Brook site to intercept
groundwater influenced by percolation from the red water retention ponds, to monitor quality of
groundwater that is migrating toward the site boundary, and to provide a background control. Twenty-
one soil samples were collected for chemical analysis from specific areas targeted as having potential for
contamination associated with the operation, maintenance, and deactivation of the site. One upgradient
soil boring sample (SB-19), located at the southern extreme of the property, was collected to determine
the natural "background" concentration of compounds at the site. Additional soil samples were collected
for geotechnical analysis.

Soil and water samples collected for chemical analyses were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds, nitro-aromatic explosive compounds, nitrates, sulfates, pH, and
metals. Soil samples collected for geotechnical analyses were tested for moisture content, Atterberg
limits, and grain size distribution (grain size plus hydrometer analyses). All samples (except split
samples) were analyzed at the IT Analytical Services (ITAS) Laboratory in Knoxville, Tennessee. A

ENGR224.1 1-1
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quality assurance (QA) program was administered by COE using its Missouri River Division laboratory
in Omaha, Nebraska.

Results from field investigations and analytical testing indicate that there was no soil or groundwater
contamination from VOCs. There is some soil and groundwater contamination from semivolatile organic
compounds at Waste Disposal Area 1. Nitro-aromatic explosive compounds are present in the soil at
Waste Disposal Area 1 and at the Scheid Road Burning Ground. Elevated metals (sodium and/or
manganese) are present in soils at Waste Disposal Areas 1 and 2, and chromium is present in the
groundwater at Waste Disposal Area 2. At the downgradient site edge location, sulfates and nitrates are
also present at elevated levels at Waste Disposal Areas 1 and 2. Surface water samples were free from
contamination with the exception of small amounts of butyl benzy! phthalate, some metals, and nitrate in
isolated samples. The Hazard Ranking System (HRS) score for this site is 0.0 because there are no
target users of groundwater in the vicinity of the site.

ENGR224.1 12
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20 GENERAL
2.1 INTRODUCTION

Background .
The U.S. Army is conducting a study of the environmental impact of suspected hazardous waste sites at

previously owned DOD properties. This work is being pursued by the COE under the DERP. This
project is being managed by the Nashville, Tennessee COE District Office.

The federal government entered into a contract with E. B, Badger and Sons Company (Badger) on
December 21, 1940 to build the Plum Brook Ordnance Works. On December 28, 1940, a subsequent
contract was signed with Trojan Powder Company (Trojan) for the purpose of manufacturing
trinitrotoluene (TNT), dinitrotoluene (DNT), pentolite, and nitric and sulfuric acids. Badger started
surveying the 9,009-acre site on February 3, 1941, with ground breaking activities following on April
15, 1941. The first TNT and DNT processing lines were completed and ready for operation on
December 9, 1941. Operations for the manufacturing of TNT originally started on December 16, 1941.
Production of explosives ceased two weeks after V-J Day, having manufactured in excess of one billion
pounds of explosives during the four-year operating period.

Between V-J Day and September 22, 1945, the entire Ordnance Inspection Department was abolished.
Decontamination of TNT, acid, pentolite, and DNT manufacturing lines was completed during the last
quarter of 1945. On December 17, 1945, the physical custody of the plant was transferred from Trojan
to the Ordnance Department. At this time, the Ordnance Department assumed liability and the U.S.
Engineers assumed responsibility for maintenance and custodial duties. U. S. Engineers maintained
stand-by operations from December 1945 to September 1946, The property was subsequently transferred
to the War Assets Administration after it was certified by the U.S. Army to be decontaminated.

Matthew-Levio and Sons served as the protection and maintenance contractor from September 1946 to
May 1949. The property was then transferred to the General Services Administration (GSA).

The National Aeronautics Space Administration (NASA) acquired the Plum Brook Ordnance Works on
March 15, 1963 and is presently using the site. On April 18, 1978, NASA declared approximately
2,152 acres of land as excess. The Perkins Board of Education acquired 46 acres of the excess and

alilr——

utilizes its area as a bus transportation center. GSA retains the remaining acreage and currently has a
use agreement with the Ohio National Guard for 604 acres of the land. NASA presently controls

—-
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6,453.5 acres and is currently using its site to conduct space research as a satellite operation of NASA's
Lewis Research Center in Cleveland, Ohio.

Chemical contamination caused by DOD activities was expected to exist at the former Plum Brook site
in Sandusky, Ohio (Figure 2-1). Interest was focused to address the possible chemical contamination at
the wastewater (red water) retention areas and the suspect burial and burn areas site. The work effort
involved the investigation of the remaining DOD structures and the contiguous groundwater, surface
water, and soil for possible contamination by any hazardous substances associated with the operation,
maintenance, and deactivation of the Plum Brook site.

Records Review and Evaluation
Types of potential hazardous waste and disposal facilities associated with the operation, maintenance,
and deactivation of the site are as follows:

+ Containerized facilities

* Landfill disposals
* Seepage lagoons.

Four specific sites were targeted for investigation to confirm or deny the presence or absence of residual
chemical contamination from operational activities during DOD control. These sites are:

Waste Disposal Area 1:

* Waste Disposal Area 2
* Scheid Road Burning Grounds
* Rubbish Buming Grounds.

With respect to the containerized facilities, a search of existing records of the Plum Brook site revealed
that six underground storage tanks (USTs), installed during the period of DOD control, are inventoried.
Three of the six tanks are currently in use and two of the three hold waste oil and solvents. Two
tanks, installed in 1942, are permanently out of use and are located at the former vehicle service station,
Building 7132. Current contents of the abandoned USTs are water and gasoline or diesel (Table 2-1).

2.2 PROJECT OBJECTIVES AND SCOPE OF WORK
The purpose of this project is to conduct a preliminary investigation to confirm or deny the presence or

absence of residual chemical contamination from operational activities conducted at the site during DOD
control. This work is being done under Delivery Order 004 of COE Contract No. DACA87-87-D-0089.

ENGR224.2 2-2
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Table 2-1. Department of Defense Underground Storage Tank Inventory*
Former Plum Brook Ordnance Works

Tank Date Construction Current Previous Intevior Exterior
ID Status of Tank Bidg Location Installed Capacity Material Contents Contents Protection Protection
71211 Currently In use 7121 E side of bl 1942 3,000 Steel Waste oil Waste oll None None
between ro and solvent and solvent
7131-1 Currently in use 7131 NE side of bidg 1942 1,500 Steel Waste oil Waste oil None None
and solvent and solvent
71321 Permanently out of use 7132 North tank 1942 9,000 Steel Water and Gasoline None None
gasoline
7132-2 Permanently out of use 7132 Center tank 1942 9,000 Steel Water and Diesel fuel None None
diesel fuel
7132-3 Currently in use 7132 South tank 1942 9,000 Steel Gasoline Gasoline None None
8133-2 Permanently out of use 8133 W side 1942 250 Steel Water Unknown, None None
gasoline,
possibly a
waste oil

*Current as of December 1988,

ENGR224.2A
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The scope of this investigation, performed by IT in accordance with the Final Work Plan dated
September 1989 (IT, 1989), included the following tasks:

» Constructing six shallow (approximately 25 feet deep) groundwater monitoring wells
* Collecting groundwater samples from the six new groundwater monitoring wells for analysis

o Collecting 36 soil/subsoil samples (six per well) during monitoring well construction for
physical testing for engineering properties

* Collecting composite soil/subsoil samples at 19 locations to a depth of 2 feet for chemical
contaminant analytical testing (one of these locations will be for a background sample; the
other 18 will be for contamination evaluation)

* Calculating in situ hydraulic conductivity for the monitoring well zones

* Collecting individual surface water samples from each of the four streams that drain the site
* Analyzing soil, groundwater, and surface water samples and QA samples

* Evaluating laboratory analysis of field and QA samples

* Preparing the site investigation report, including completion of the HRS form.

2.3 SITE DESCRIPTION

Location and General Description
The Plum Brook site is located approximately four miles south of Sandusky, Ohio and is specifically

located in the Perkins and Oxford 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

(Figure 2-1). The former Plum Brook site consists of 9,009 acres and lies in an area that is primarily
rural and agricultural with low population density.

To and Physiograph

The Plum Brook site is located on what was originally a flat lake bottom from glacial melt waters. The
ground surface slopes gradually northward toward Lake Erie at an average slope of less than six percent.
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. A topographic map of the site
is presented in Figure 2-2.

The Plum Brook site derives its name from the major stream passing through its boundaries. Eleven
streams, six of which originate within the site boundaries, flow northerly or northeasterly into Lake Erie.
Plum Brook and Pipe Creek originate south of the site and flow independently into Lake Erie, east and

ENGR224.2 2-3
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west of the airport, respectively. Kuebeler Ditch, Ohlemacher Ditch, Scherer Ditch, and Zom Beutal
Ditch originate at the southwest edge of the property and connect into Harris Ditch south of Fox Road.

Soil Characterization
Most of the soils at the Plum Brook site were formed from deposits from glaciers or from glacial melt
waters. The dominant soil material was deposited as 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. Some smaller pebbles in glacial till have sharp comers,
indicating that they have not been rounded or worn 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.

The U.S. Department of Agriculture (USDA) Soil Conservation Service Soil Survey (1971) identifies the
majority of soils at the site as being from the Arkport-Galen association (Figure 2-3). Arkport soils
consist of gently sloping to moderately sloping, well-drained soils formed in the sandy material
deposited at the edge of a glacial lake. Arkport soils are generally loamy fine sand and fine sand.
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 layer, a subsurface of fine sand
and loamy fine sand that is underlain by silt or clay. Runoff is slow, permeability is rapid, and the
available moisture capacity is low. Wind erosion is a problem in this soil association.

The southern portion of the site has soils in the Prout association. 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. These soils are commonly on uplands, with runoff and permeability slow
(USDA, 1971).

The Lewisburg association occupies a small isolated part of the Plum Brook site. The soils are
moderately deep to deep, nearly level in depressions, and are narrow strips along natural drainageways.
Runoff is slow, permeability is moderately siow (USDA, 1971), and the available moisture capacity is

high.

ENGR224.2 24
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Geologic Setting
In the Paleozoic Era, large tropical inland seas covered the Plum Brook site. As the seas began to

recede, deposits of carbonate material slowly lithified into thick layers of limestone and dolomite.
Likewise, deposits of mud and clay formed shales and quartz, while other silicate materials formed

sandstone.

In recent geologic time, glacial ice scoured the area, cutting out the river valleys. The resistant bedrock
that covers most of the area was not deeply cut by the glaciers.

The majority of the site is underlain by lacustrine glacial deposits making up the Huron shale. The
shale is grayish black, hard, dense and abundantly carbonaceous. The area is also underlain by Plum
Brook shale and Delaware and Prout limestones. The shales are low in porosity, while the limestones
are massive with calcareous shale partings and are moderately porous. The bedrock is limestone in the
western part of the site and shale in the eastern part. The regional dip is easterly, and younger rocks
crop out progressively from west to east (U.S. Geological Survey, 1954).

Hydrogeologic Setting

Groundwater in the area of the Plum Brook site has its source in local precipitation. The limestone
beds underlying the site are the principal aquifer. Yields from limestone deposits range generally
between 5 and 25 gallons per minute (Figure 2-4). Water in limestone beds occurs principally in joint
cracks along bedding planes and in other openings. Most wells in the limestone deposits in the vicinity
of the station range between SO and 80 feet in depth. The quality of the water deteriorates rapidly with
increased depth, and wells deeper than approximately 100 feet generally yield sulfur water. There are
no wells used as a source of water supply within the Plum Brook site.

Surface water leaves the site through naturally occurring surface creeks. All streams may have zero
flow in severe winter freezes and extended summer droughts. NASA currently monitors three streams
for National Pollutant Discharge Elimination System (NPDES) discharge limits at the Plum Brook site.
The three streams are Plum Brook, Ransom Brook, and Kuebeler Ditch. The impacts on the surface or
groundwater hydrology resulting from the operations of the Plum Brook site are minimal. The existence
of buildings, roads, parking lots, and other impervious areas has caused an insignificant increase in the
amount of storm water runoff during rainfall events.

ENGR224.2 2-5
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3.0 SITE INVESTIGATION

3.1 INTRODUCTION

General

The former Plum Brook site was investigated for possible contamination by hazardous materials
associated with disposal of explosive manufacturing wastes, and out-of-specification ordnance. Field
investigations at Plum Brook were conducted in accordance with the approved Final Work Plan prepared
and submitted by IT, September 1989, except where noted. Where field procedures vary from the Final
Work Plan, variances were previously approved by COE to accommodate site conditions. Table 3-1
provides a chronological summary of the performance periods and field activities accomplished during
the field site investigation.

Summary of Field Activities
The field work was performed from October 16 through October 25. Permission to proceed with the

field work was given verbally by John Hall, Chief Engineering Management Support Branch, COE,
Nashville, Tennessee Division.

The property is presently administered by NASA. Permission to access the site was given in a letter
from Robert P. Kozar, Chief, Plum Brook Management Office (see Appendix A). Harry McCune, Plum
Brook Facilities Engineer, acted as the project contact and approved well drilling permits and extended
work hours during the course of the project.

Field investigations at the former Plum Brook site consisted of:

* Installation of monitoring wells

 Shallow soil sampling for chemical analysis

* Sampling of surface water collected from NPDES points and standing water at former red
water retention lagoons

*  Groundwater sampling

* One hydraulic conductivity test.

A calibrated photoionization detection (PID) device (HNu brand) was used to screen soil samples, drill
cuttings, and borehole gases for organic vapors during drilling and soil sampling activities.

A variance allowing discharge of decontamination wastewaters on the site was given by COE.

ENGR224.3 3-1
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Table 3-1. Chronological Summary of Performance Periods and
Field Activities
Former Plum Brook Ordance Works Site

10/16

10/17

10/18

10/19

10/20

10/21

10/22

10/23

10/24

Mobilize to Plum Brook. Meet Mateco drilling crew and H. McCune at NASA office
building to locate decontamination area. Set up and drill MW-0S at Waste Area 1.

Complete MW-05; decontaminate drill rig and augers. Mobilize to MW-06 site drill and
complete MW-06. Decontaminate drill rig; mobilize to MW-02 site. Drill and complete
MW-02. Obtain variance to collect one soil sample for chemical analysis from the water
table and use fewer samples for geotechnical analysis.

Meet at NASA office building for right-to-know safety information. Decontaminate drill
rig and mobilize to MW-01 site. Bedrock encountered at 3 feet; obtain variance to
auger to refusal or 10 feet and set S feet of screen. Obtain variance to delete
permeability tests on wells which have extremely slow recharge rates. Soil samples at
Ransom Road Burn Area SB-01 and SB-02 collected. Soil samples SB—03 to SB-06
collected at Snake Road Rubbish Area.

Soil borings collected at Waste Area 1 SB-13 to SB-18. Two deep soil borings
collected as per variance issued by COE representative to sample soil above the water
table.

Soil boring SB-19 collected. Soil borings at Waste Area 2 located. pH meter calibrated.
Collect surface water samples SW-01 through SW-04. Ship soil samples.

Develop and purge monitoring wells MW-01, MW-05, and MW-06. MW-01, MW-05,
and MW-06 bail dry with less than 2 gallons of water removed. These wells do not
recover. Ship surface water samples.

Develop MW-02; purge MW-02. Collect soil samples from Waste Area 2 SB-07 -
through SB-12. SB-08 is deleted by agreement with COE in favor of a deep soil sample
from Waste Area 1 soil boring rinsate sample collected.

Monitor wells MW-01, MW-05, and MW-06 have recovered to predevelopment levels.
Permeability test on MW-02. Collect groundwater samples. Ship soil samples and
rinsate samples.

Package groundwater samples. Secure site. Demobilize from Plum Brook site. Ship
groundwater samples.

ENGR224.3A
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3.2 MONITORING WELL INSTALLATION AND DEVELOPMENT
Four groundwater monitoring wells were installed at the Plum Brook site. Their locations are shown in

Figure 3-1. Groundwater flow is presumed to be toward the north. The wells were placed to intercept
groundwater influenced by the percolation from the red water retention ponds, to monitor quality of
groundwater that is migrating toward the site boundary, and to provide a background control.
Monitoring well MW-01 is located near the southern boundary of the site, at the intersection of Scheid
Road and Patrol Road, and monitors the quality of groundwater entering the site. Monitoring well
MW-06 is located near the north perimeter of the site and monitors groundwater quality exiting the site.
Monitoring wells MW-05 and MW-02 were located close to and downgradient of Waste Disposal Areas
1 and 2, respectively.

Two monitoring wells, used for monitoring the groundwater quality at two burning grounds, were
deleted from the site investigation at the request of the COE representatives. Monitoring wells MW-03
and MW-04 originally were to be located at the bumning ground at Taylor and Ransom roads and the
Scheid Road Burning Grounds, respectively.

Monitoring Well Construction
Borehole drilling and well construction services were provided by Mateco Drilling Services of Grand

Rapids, Michigan. Boreholes were drilled using an eight-inch outside diameter hollow stem augers,
advanced by a truck-mounted CME 75 drill rig.

Boreholes were terminated either approximately 10 feet below the first occurrence of saturated material
or at auger refusal, whichever was sooner. A variance was agreed upon to allow the termination of the
wells at the bedrock to avoid opening a potential conduit for contamination of the bedrock aquifer.
MW-01 was drilled to a total depth of 9 feet, MW-02 to 18.3 feet, MW-05 to 21 feet, and MW-06 to
15.5 feet. Subsurface soils were sampled continuously for the first 10 feet and every 5 feet thereafter.
Sampling procedures were in accordance with American Society for Testing and Materials Method D
1586 (ASTM-D-1586-87). All samples were examined by an IT geologist and the data obtained, in
accordance with ASTM-D-2488, were recorded on a standard subsurface materials log form

(Appendix B). All samples were placed in sterile polyethylene bags, labeled, and securely sealed.

Six samples from boreholes at locations MW-05 and MW-06 were selected for geotechnical testing to
determine Atterberg limits, grain size distribution, and moisture content. Because of the limited samples
available from MW-01, only one sample was submitted for geotechnical analysis from this location. At
MW-02, the COE representatives requested that a soil sample from above the water table be taken for
chemical analysis, leaving only enough material for three geotechnical analyses from this location. One
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additional sample from the screened interval of one well (MW-02) was chosen for sieve analysis for

comparison to the sieve analysis of the filter pack material.

Monitoring wells were constructed in accordance with the U.S. Environmental Protection Agency (EPA)
Manual of Water Well Construction Practices (EPA, 1983).

The general well construction specifications are shown in Figure 3-2.

Monitoring wells were constructed of 2-inch threaded, flush-jointed Schedule 40 polyvinyl chloride
(PVC) well casing and 2-inch threaded factory slotted 0.010 slot PVC screen. Each well (except for
MW-01) had a 2-foot sand sump constructed of 2-inch flush-threaded Schedule 80 PVC placed on the
bottom of a 10-foot section of well screen. The wells were set through the auger string, placing a
minimum of 0.5 foot of filter sand below the screen base. Centralizers were not required because the
wells were set through the auger stems and the wells could be aligned to be plumb because of their
short length. Filter sand (40/60 mesh washed silica sand) was tremied into the borehole through the
auger string, raising the string continuously just above the sand pack to prevent bridging in the auger.
Approximately three and a half bags of filter sand, one bucket of bentonite pellets, one bag of portland
cement, and three pounds of bentonite gel were required to complete each well.

Because saturated materials or bedrock were encountered very close to the ground surface, the height of
the filter pack above the screen and bentonite seal thickness could not always be maintained at two feet
each and still provide a minimum of two feet of grouting. At the direction of COE, preference was
given to a minimum of two feet of grouting and the remaining interval was divided as closely as
possible between the filter pack above the top of the screen and the bentonite seal. However, in any
case, the bentonite seal and filter pack above the top of the screen were one and a half feet or greater
in thickness. The bentonite seal was hydrated using distilled water. After the seal was allowed to
hydrate for a minimum of 15 minutes, the annular space was grouted to the surface using a 5 percent
bentonite neat cement mixture, grout, and a locking protective casing was installed. After the grout had
set, guard posts, concrete pads or aprons, and survey markers were installed. Details of individual well
construction are shown on the boring logs, Appendix B.

Well Development
A variance allowing well development to proceed 24 hours after the wells were grouted was approved

by COE. The wells at the former Plum Brook site were developed by surging and bailing.

ENGR224.3 33
01/29/91 F6



BRUNING 44-132 67120

.-MWO8

PROJECT NO.: 4090658

ORAWING NO.: 40

PROJ.

ATE LAST REV.: 2.27-90 |[wmavon: D.BURTON

|ORAwN BY: PL. SUAREZ

STARTING DATE: S5-3-8¢
OoRAwN BY: D. HIGGS

A

(3)-2°x5’ STEEL POSTS
EQUALLY SPACED,

PERMANENT WELL IDENTIFIER
STEEL PROTECTIVE CASING

PAINTED WITH PERMANENT, W/HINGED CAP AND LOCK,
HIGH VISIBILITY PAINT — | PAINTED
VENTED CAP
_ 2° LD. PVC PIPE, W/FLUSH
SURVEY MARKER—Z2 - 3 FT. THREADED JOINTS AS REQUIRED
GROUND SURFACE . - 3x 3x 4 SLOPED
(SLOPED) AERS 8252 pE AT, CONCRETE PAD
\’.4 ' =t BN P
; = L
@ % |- CEMENT GROUT
c b |2 FLUSH THREADED JOINT
> 1"“-
N o
o
; y
A BENTONITE SEAL
2 F;. MIN.
2 FT.
FLUSH THREADED JOINT
—__ APPROX. WATER TABLE ELEV.
2° LD. PVC
18FT.2 PRESLOTTED WELL SCREEN
10 FT. GRAVEL PACK
FIGURE 3-2 FLUSH THREADED JOINT
WELL
- 2°LD. PVC
CONSTRUCTION 2.5 Zo. pve

SPECIFICATIONS y -

¢ iT CORPORATION

ALL COPYRIGHTS RESERVED

FLUSH THREADED PLUG
8.5 IN. MIN.

IT}

NOT TO SCALE
.. Creating a Satfer Tomorrow




After the wells were installed, they were surveyed to establish coordinates and elevations for each well
and for two control monuments. A plat of the monitoring well and monument locations is included in
Appendix B. Groundwater elevations and coordinates of well and monument locations are presented in
Table 3-2.

Monitoring wells were developed by surging the water column with a four-foot PVC bailer and bailing,
to remove the fines from the filter pack and to provide a transition from the formation to the filter pack
thus improving the efficiency of the well. Wells were surged for approximately 15 minutes with the
surge block and then were bailed. The wells are relatively low yield wells and, except for MW-02,
could be bailed dry after removing 1.5 to 2.0 gallons of water from each well. After recharge of the
wells for 18 hours, water levels ranged from 64 (MW-06) to 94 (MW-01) percent of their original water
level. Well development time for the wells, including the time required for recharge, ranged from 24
hours for MW-01, MW-05, and MW-06 to 3 hours for MW-02. Fine sand present in the filter pack
was removed during the surging and bailing and the wells appeared to produce clear water.

Field Hydraulic Conductivity Tests
A rising head "slug" test was performed at monitoring well MW-02 on October 23. Because of the

very slow recharge observed in the wells, a variance was sought and approved to eliminate hydraulic
conductivity tests on wells showing extremely low recharge. Equipment used in these tests included:

* A 0- to 15-pound-per-square-inch (psi) pressure transducer equipped with an atmospheric
pressure compensation tube

¢ ENVIRO-LABS model DL-120-MCP data logger.

The test at MW-02 was set up by lowering the pressure transducer below the static water level and
initiating the data recording sequence on the data logger. The data logger is equipped with a segmented
interval logging (SILOG) feature allowing water level recording at 1- to 60-second intervals. The test
was considered finished when the water column above the pressure transducer had returned to

90 percent of the original level. Evaluation of the field hydraulic conductivity tests are included in
Appendix C.

3.3 VARIANCES TO THE WORK PLAN
Field procedures varied slightly from the procedures set forth in the original work plan. Seven changes

were implemented to adjust procedures for conditions encountered in the field. Variances were noted in
the Field Activity Daily Logs and recorded on Variance Log Forms included in Appendix D. These
changes are discussed as follows:
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Table 3-2.

Well and Monument Locations

Elevation Approximate Approximate
Elevation Top of Survey Depth to Elevation to

Coordinate* Top of Wel Marker Groundwater” Groundwater
Identification Description North East (feet MSL) (feet MSL) (feet) ({feet MSL)
IT-MW-01 Monitoring well 616864.39  1946988.24 678.24 674.52 5.03 673.21
IT-MW-02 Monitoring well 622474.41 1941725.48 639.54 636.53 10.72 628.82
IT-MW-05 Monitoring well 625309.03  1950036.35 635.53 632.38 15.78 619.75
IT-MW-06 Monitoring well 626604.10  1950228.42 632.97 628.90 13.46 619.51
CM-01 Control monument 623737.32  1946373.89 NA 637.04 N/A N/A
CM-02 Control monument 616939.68  1946582.42 NA 678.80 NA N/A
*Magnetic North.

*Top of ring of 2-inch PVC casing.
*Measured from top of PVC casing.
N/A - Not applicable.
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* Decontamination wastewaters were not collected and stored on site; rather, wastewater was
allowed to run off from the decontamination area and enter a sewer system. This procedure
was approved in advance by the COE and NASA project contacts.

* Because the bedrock was encountered at a high level in MW-01, only one sample was
submitted for geotechnical analysis.

* Bedrock was encountered in MW-01 and MW-06 and, to avoid creating a potential conduit
into a lower aquifer, boreholes were terminated even if saturated sandy materials were not
encountered 10 feet above the borehole base.

* Hydraulic conductivity tests would not be run where recharge rates were significantly low such
that recovery to 90 percent would not occur within 24 hours or there would be insufficient
water column to remove two bails from the well.

* The burn areas were very highly vegetated and exhibited no evidence of surface contamination.
In contrast, Waste Disposal Area 1 exhibited extensive contamination at the surface. In
response to these observations, COE representatives authorized the following modifications to
the sampling plans:

- The monitoring wells planned for the burn areas were to be deleted and replaced with
deep soil borings at Waste Disposal Area 1. In the deep soil borings, the sample was to
be taken from above the first significant clay layer.

- Where surface contamination was evident, soil samples were to be collected from 0- to
2-feet below ground surface.

* At Waste Disposal Area 2, a COE representative requested that a soil sample from MW-02
taken above the water table be submitted for chemical analysis. This reduced the amount of
material recovered from borehole MW-02 and only three soil samples could be submitted for
geotechnical analysis. The sample submitted for chemical analysis from MW-02 was
substituted for SB-08.

3.4 SAMPLING PROGRAM
Soil, surface water, and groundwater sampling locations are shown on Figures 3-1, 3-3, 34, 3-5, and
3-6.

Soil Samples for Geotechnical Testing

Soil samples for geotechnical testing were collected from each monitoring well borehole during well
construction. Individual subsurface samples from each well were taken continuously for the first 10 feet
and on 5-foot intervals thereafter where capable. From the intervals sampled, two geotechnical samples
were selected for grain-size distribution testing, two geotechnical samples were selected for Atterberg
limits, and two geotechnical samples were selected for moisture content determination. Sampling was
accomplished using a split-spoon sampler (ASTM-D-1586-87). Drilling and sampling equipment was
decontaminated between each sampling event in accordance with procedures presented in Section 3.5.
Soils were classified and logged in the field according to the Unified Soils Classification System
(USCS) nomenclature and the Munsell Color Chart (Borings Logs, Appendix B). Classification was
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verified by laboratory analyses consisting of grain-size distribution, Atterberg limits, and moisture
content. The geotechnical analyses are presented in Appendix E.

Shallow Soil Samples for Chemical Analysis
Soil borings were advanced and soil samples were collected to determine the presence of contamination

at shallow levels at the site, Samples were examined by the IT geologist and information was recorded
on standard soil boring log forms (Appendix B). All samples collected for chemical analysis were
placed into appropriate sample containers and sealed. Soil borings SB-01 and SB-02 were collected at
the rubbish burning ground near the intersection of Taylor and Ransom roads. Soil borings SB-03
through SB-06 were collected at the former Scheid Road burning grounds. Soil borings SB-07 and
SB-09 through SB-12 were collected around Waste Disposal Area No. 2. Soil borings SB-13 through
SB-18 were collected in the vicinity of Waste Disposal Area No. 1. Soil boring SB-19 serves as the
background soil boring and is located near the intersection of Scheid and Patrol roads. Soil samples
from soil borings SB-01 through SB-06 and from SB-13 through SB-19 were collected using a
2-foot-long, 2-inch outside diameter split spoon sampler in accordance with ASTM-D-1586-87. Soil
borings SB-07 through SB-12 were collected using a hand auger. During soil boring activities, an HNu
was used to monitor the levels of VOCs in the borehole and associated with the soil sample.

- Soils collected during the soil boring were submitted for chemical analysis to ITAS laboratory in
Knoxville, Tennessee. Duplicate samples were taken from the background sample location (SB-19) and
from SB-04 for submission to the COE designated QA laboratory (COE Missouri River District
Laboratory, Omaha, Nebraska). SB-04 was also split with COE. The analysis program included VOCs,
semivolatile organic compounds (base/neutral and acid extractables or BNAs), total metals, total
sulphates, nitrates, pH, and nitro-aromatic explosive compounds. Samples submitted for analysis of
VOCs were taken from the base of the split spoon (grab samples). All other samples submitted for
analysis were composites of the sampling interval. In addition to the soil samples, equipment rinsate
samples were collected and split for analysis by IT and the COE QA laboratory.

Soil samples from 19 soil borings were collected from sample intervals of O to 6 feet. For eight soil
borings (SB-01 to SB-06, SB-14, and SB-15) that showed no visible evidence of surface contamination,
the upper two feet of soil was discarded and the soil interval was collected from four to six feet for
chemical analysis. At soil boring locations (SB-07, SB-09 through SB-13, and SB-16 through SB-19)
with visible potential surface contamination (e.g., standing red water or crystalline solids at the surface),
the 0- to 2-foot soil interval was collected for chemical analysis. At Waste Disposal Area No. 1, a clay
layer at 6 feet forming a perched saturated zone, was discovered during the drilling and installation of
monitoring well MW-05. Two additional soil samples were collected immediately above the clay layer
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at Waste Disposal Area No. 1 and analyzed for chemical analysis (SB-15 and SB-16). Six soil samples
were collected from borings at Waste Disposal Area No. 2 using a hand auger because they were
inaccessible by the drilling rig (SB-07, SB-09 through SB-12, and SB-19). At SB-19 (background),
bedrock was encountered at 3 feet; therefore, the 0- to 2-foot interval was collected there.

Surface Water Sampling
Surface water samples (SW-01 through SW-04, Figure 3-1) were taken on October 20 at three NPDES

monitoring points and from standing water at Waste Disposal Area 1. Samples were collected using a
Pyrex™ dipper and stainless steel retention bowl. The retention bowl was filled using the Pyrex dipper
and sample bottles were filled directly from the retention bowl. Analytical parameters were the same as
for the soil sampling program. All sampling equipment was decontaminated before the first sample and
between samplings. An equipment rinsate was collected after sampling SW-01. Duplicate samples were
collected from SW-01 for IT QA procedures and for the COE designated QA laboratory.

Samples collected for VOCs, nitrates, and metals were required to be preserved by acidification to pH
less than two. Samples taken for VOC analysis were preserved with hydrochloric acid (HCI), for nitrate
analysis were preserved with sulphuric acid (H,SO,), and for total metals analysis were preserved with
nitric acid (HNO,). In all cases, acids were added to sample bottles before sampling.

Groundwater Sampling
All monitoring wells were sampled on October 23. Samples were obtained in accordance with EPA

Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities (EPA, n.d.). Because
of the long time period required for recharge, monitoring wells MW-01, MW-05, and MW-06 were not
purged after development before sampling. However, sampling took place less than 48 hours after
development. Groundwater samples were taken using a decontaminated Teflon™ bailer. An equipment
rinsate was taken after sampling at MW-02. Duplicate samples were taken from MW-02 for IT QA
procedures and for the COE designated QA laboratory.

Analytical parameters and preservative methods were the same as for soil sampling and surface water
sampling, respectively, as delineated above.

3.5 DECONTAMINATION PROCEDURES

Before entering and leaving the site and between borings, the drill rig, downhole tools, and equipment
were decontaminated using a steam rinse, steam wash using a nonphosphatic detergent, and a final steam
rinse.
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All soil sampling equipment that came into contact with the soil (i.e., split-spoon sampler, mixing bowls,
sampling spoons) were washed with a nonphosphatic detergent, rinsed with distilled water, rinsed with
isopropyl alcohol, then allowed to air dry.

All well screens and riser pipes used in monitor well construction were decontaminated by steam

cleaning before placement in the well borehole.

All sampling equipment for surface water and groundwater collection and retention materials were
decontaminated using field decontamination techniques as outlined for soil sampling.

Surge blocks, slugs, and bailers were decontaminated between wells. They were washed with a
nonphosphatic detergent, rinsed with distilled water, then rinsed with isopropyl alcohol.
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4.0 ANALYTICAL RESULTS

4.1 INTRODUCTION

This section discusses the results of data obtained from laboratory analyses of samples collected between
October 16 and October 25, 1989. The collection of soil, groundwater, and surface water samples are
described in Section 3.0. The Certificates of Analysis are presented in Appendix E.

Analytical services were provided by the ITAS Technology Development Laboratory (TDL) in
Knoxville, Tennessee and by ITAS, also in Knoxville, Samples collected for geotechnical testing were
analyzed in the ITAS TDL. All other samples for chemical analysis were analyzed by the ITAS
laboratory, located on Middlebrook Pike in Knoxville. QA samples were analyzed by the Department of
Army, Missouri River Division, and COE Laboratory in Omaha, Nebraska. All samples and duplicates
were shipped by Federal Express on the day of collection or the next day.

The analyses of field samples were reviewed and compiled to complete generation of the HRS form.
The scoring and other applicable data regarding the HRS form are included in Appendix F.

4.2 ANALYTICAL RESULTS/METHODOLOGY
All data from chemical analysis of samples, except for the CLP data, were blank corrected (i.e., if any

compound was found in the corresponding blank, it was subtracted from the analytical results before it
was reported). EPA Contract Laboratory Program (CLP) data, VOCs, and BNAs were not blank
corrected, and CLP soil results were reported on a dry weight basis.

The samples were analyzed for VOCs by gas chromatography/mass spectroscopy (GC/MS) in accordance
with EPA CLP Statement of Work, dated February 1988.

4.3 SOIL ANALYTICAL RESULTS

Twenty-one samples were collected from 18 soil borings, and one monitoring well location was analyzed
for the parameters listed in Table 4-1. Of the 19 originally planned soil borings, one (SB-08) was not
installed. Instead, a soil sample was collected from monitoring well MW-02 and analyzed. Duplicate
samples were collected from SB-04 and SB-19. SB-04 was also split with COE. The analyses of
SB-04 split sample have not been received by IT.

Table 4-2 summarizes VOCs and semivolatile organic compounds detected in soil samples collected at
the site. Acetone was detected in 11 of the 20 samples collected and in some cases (SB-05, -06, -07
and -19) exceeded 2,000 parts per billion (ppb). Acetone was detected in SB-19 (the background soil

ENGR224.4 4-1
012991 F7



boring) and also in the soil rinsate sample. Acetone is a common contaminant of isopropyl alcohol
which was used as the final rinse during decontamination of soil sampling equipment. Acetone detected
in soil samples collected at this site may be the result of field decontamination procedures.

Methylene chloride was detected from 6 ppb to 10 ppb in 12 of the samples collected as well as the
duplicate sample collected from SB-04. Methylene chloride was also detected in other samples at
concentrations below the calibrated detection limit for methylene chloride and is most likely attributable
to laboratory contamination.

Toluene was detected at 9 ppb in SB-19 in the 0- to 2-foot depth interval and probably represents
restricted minor soil contamination.

Bis(2-ethylhexyl)phthalate was detected in six of the soil samplés collected. However, it was also
detected in the method blanks at concentrations below its calibrated detection limit. The compound is a
plasticizer that is present in surgical gloves and other materials; therefore, it may be attributed to field
or laboratory contamination.

Significant concentrations (greater than or equal to 740 ppb) of 2,6-dinitrotoluene and 2,4-dinitrotoluene
were detected in samples collected from soil borings installed in the vicinity of Waste Disposal Area 1.
These concentrations represent residual contamination from disposal practices associated with explosives
manufacturing at the pre-existing facility. However, soil contamination does not appear to be impacting
groundwater conditions in the vicinity of Waste Disposal Area 1, as no semivolatile compounds were
detected in the groundwater sample collected from the monitoring well installed in this area (MW-0S5).

Table 4-3 summarizes nitro-aromatic nitroexplosive compounds detected in soil samples collected at the
site. Nitro-aromatic explosive compounds were detected in samples collected from soil borings installed
near the Scheid Road Burning Ground, Waste Disposal Area 1 and Waste Disposal Area 2. Only a
minor concentration (0.093 ppm) of 1,3,5-trinitrobenzene was detected in one soil boring (SB-03) at the
TNT Burning Ground area. It appears that soil contamination is minor in this area. Soil contamination
in the two waste disposal areas is more significant, widespread, and diverse in composition.

Table 4-4 summarizes the results of metals analysis of soil samples collected at the site. Manganese
was detected in soil sample MW-02B at a concentration significantly higher than in the background
sample and may be attributable to contamination resulting from activities associated with Waste Disposal
Area 2. The measured manganese concentration in MW-02B was 2,600 parts per million (ppm), which
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Table 4-3. Plum Brook Ordnance Works Soil Samples -

Nitro-Aromatic Explosive Compounds

Results in mg/kg (ppm)

SB-04 Method

Field MWO02B  Blank
Compound SB-01 SB-02  SB-03  SB-04 Duplicate SB-05  SB-06 6-8' BLO134  SB-07 $B-09 SB-10
1,3,5-Trinitrobenzene  0.050U  0.050U 0.093  0.050U 0.050U 0.050U 0.050U 00500 0.050U 0.4 0.050U  0.050U
1,3-Dinitrobenzene  0.050U  0.050U  0.050U 0.050U 0.050U 0.050U 0.050U 0050U 0.050U 0.50U 0.050U  0.050U
Nitrobenzene 0.048U 0048U 0.048U 0.048U 0.048U0 0.048U 0.048U 0068U 0048U  0.48U 0.048U  0.048U
2,4,6-Trinitrotoluene  0.074U  0.074U  0.074U  0.074U  0.074U  0074U 0074U 0.074U 0.074U  0.74U 0.074U  0.074U
2,6-Dinitrotoluene 0053U 0053V 0053V 0053U 0.053U 0.053U 0053U 0.053U 0053U 0053U 005U  0.053U
2,4-Dinitrotoluene 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U 0.23 0.11U 0.11U
Nitrotoluene 00480 00480 0.048U 0.048U 0.048U0 0.048U 0.048U 0048U 00480 0.048U 00480  0.048U

U - Compound was analyzed for but not detected; value listed is the detection limit for the sample.
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\Nitro-Aromatic Explosive Compounds

Table 4-3 (Continued)
Plum Brook Ordnance Works Soil Samples -

Results in mg/kg (ppm)

Background

$B-19

SB-13 SB-14 S$B-15 S$B-15 SB-16 SB-16 SB-17 SB-18 §B-19 Field

Compound $B-11 SB-12 0-2 0-2' 2-4 4-6' 0-2 4-¢' 0-2 0-2 0-2 Duplicate

1,3,5-Trinitrobenzene 0.050U 3.4 0.73 14 0.050U o0.050U 1.2 15 0.67 10 0.050U 0.050U
1,3-Dinitrobenzene  0.050U  0.59 0.62 3.7 0.50U 0.050U 055 6.4 0.25U 5.0 0.050U 0.050U
Nitrobenzene 00480 U 0.24V 2.5U 0.048U 0.048U 0.48 24U 024U - 24U 0.048U  0.048V
2,4,6-Trinitrotoluene  0.074U  0.68 0.37U .7v 0.074U 0074V 0.74 3.7u 0.37U 3.7u 0.074U  0.074V
2,6-Dinitrotoluene 0053U U 0.26U 26U 0.053U 0053V 0.53 2.7V 0.27V 2.7 0.053U 0.053U
2,4-Dinitrotoluene 0.11U 0.91 2.2 20 0.11U 0.11U 3.2 16 1.1 19 0.11U 0.11U
Nitrotoluene 0048U U 0.24U 24U 0.048U0  0.48U 0.48 24U 0.24U 2.4V 0.048U  0.048VU

U - Compound was analyzed for but not detected; value listed is the detection limit for the sample.
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Table 4-4. Plum Brook Ordnance Works
Soil Samples - Metal Analysis

Results in mg/kg (ppm)

Borehole Number

Method $B-04 Method
Blank Field MW02B  Blank
Compound PBSC0836 SB-01 SB-02 SB-03 SB-04 Duplicate §B-05 SB-06 C/e-8 PSC4079  SB-07 $B-09 SB-10
METALS
Arsenic 0.2U 70 28 3.7V 1.4U 13 20 5.5U 29U 0.2 3U 3uU 3uU
Barium 0.2V 51.0 51.3 316 41.0 29.8 211 58.9 214 0.2U 778 66.7 63.3
Cadmium 0.5U 0.5U o.5U 0.5V 0.5U 0.5V 0.5V 0.5U 0.5U 0.5U 0.5U 0.5U 0.6
Chromium U 7.0 1 10 7 4 4 6 20 1U 17 14 14
lron U 10,200 15,400 15,600 11,000 4.090 ‘ 4,940 6,420 24,000 4 23,200 16,300 17,800
Lead 3uU 10 10 50 16 10 9 16 20 3y 20 21 27
Maganese 02U 300 180 713 14.5 9.8 35.0 129 2,600 o.2u 530 104 271
Mercury 0.1V 0.1V 0.1V 0.1U 0.1U 0.1V 0.1U 0.1U 0.1U 0.1V 0.1U 0.1V 0.1U
Selenium 0.2U 0.3V 0.4V 0.4U o.6uU 0.8U 0.8U 1.0U 1.2U 0.2V 1.5U 1.5U 0.4U
Silver 0.5V 0.5U 0.5V 0.5U 0.5 0.5U 0.5U 0.5V 0.5U 0.5U 0.5U 0.5U 0.5U
Sodium 20U 65 110 76 45 34 32 80 578 20U 1,360 205 174

U - Compound was analyzed for but not detected; value listed is detection limit for that sample.

Method Blank PSC0836 applies to samples SB-13 0/2, SB-14 0/2, SB-15 2/4, SB-15 4/6, SB-16 0/2, SB-16 4/6, SB-17 0/2, SB-18 0/2, SB-19 0/2 replicate.
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Table 4-4 (Continued)
Plum Brook Ordnance Works
Soil Samples - Metal Analysis

Results in mg/kg (ppm)

Borehole Number e Background-------
Method SB-19
Blank SB-13 SB-14 SB-15 SB-15 SB-16 SB-16 SB-17 SB-18 SB-19 0-2
Compound sB-11  SB-12 PBSC0897 0-2 0-2 2-4 4-6 0-2 4-6 0-2 0-2 0-2 Field Dup.
METALS
Arsenic 23 3uU 02 27U 1.8 46 3.2u 28 49 08 13 9.4 3uU
Barium 484 52.2 0.2V 56.7 51.6 14.1 31.1 16.5 271 219 20.2 35.2 45.4
Cadmium 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
Chromium 1 10 1U 13 10 8 10 8 6 6 5 10 8
Iron 12,800 18,000 44 15,500 12,000 10,900 13,100 5,910 7,700 8,370 6,890 23,800 9,800
Lead 14 14 3uU 9 11 1 12 5 7 8 1 25 18
Maganese 21 262 0.2U 263 146 181 244 782 435 141 97.6 18.0 .15.5
Mercury 0.5U 0.1U 0.1U 01U 0.1U 0.1U 01U 0.1U 0.1U 0.1U 01U 0.1U 0.1V
Selenium 25U 0.5U 0.2V 1.0U 0.9V 0.5U 1.7V 0.7V 1.0U 0.4U 2.0U 0.2 1.0U
Silver o5V V) 0.5V 05U 0.5U 0.5U 0.5U 0.5U 05U 0.5V 05U 0.5V o0.5U
Sodium 539 1,660 20U 2,590 3,420 96.9 125 1,040 2,820 1,240 1,980 40.1 40

U - Compound was analyzed for but not detected; value listed is detection limit for that sample.
Method Blank PSC0836 applies to samples SB-13 0/2, SB-14 0/2, SB-15 2/4, SB-15 4/6, SB-16 0/2, SB-16 4/6, SB-17 0/2, SB-18 0/2, SB-19 0/2 replicate.
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is significantly higher than any value measured in other soil samples at the site and may represent
minor, restricted soil contamination.

All other metals except sodium were detected at concentrations similar to the concentrations detected in
the background soil sample or are within the concentration range for elements in soils typical of the

area.

Sodium concentrations in SB-07, SB-12, SB-13, SB-14, SB-16 (0 to 2 feet), SB-16 (4 to 6 feet), SB-17
(0 to 2 feet), and SB-18 (0 to 2 feet) were significantly above measured background levels. Sodium
concentrations measured in these soil samples ranged from 1,040 ppm to 2,820 ppm, whereas the
concentration in the background sample was 40.1 ppm. Elevated sodium concentrations were detected in
soil samples collected from soil borings installed near the waste disposal areas and probably represent
contamination associated with past disposal activities in these areas.

Results of analysis of sulfate, nitrate, and pH of soils collected at the site are presented in Table 4-5.
Elevated sulfate concentrations (1,800 ppm and 2,500 ppm) were detected in samples SB-16 (4 to 6
feet) and SB-18 (0 to 2 feet), respectively. Elevated nitrate concentrations (2,000; 120; and 190 ppm)
were detected in samples SB-12, SB-16 (4 to 6 feet), and SB-18 (0 to 2 feet), respectively. These
concentrations probably represent residual breakdown products from waste materials disposed of in the
waste disposal areas at the site.

44 GROUNDWATER ANALYTICAL RESULTS
Groundwater from four shallow monitoring wells and three control samples were analyzed for parameters
listed in Table 4-1.

Table 4-6 summarizes the results of analyses of VOC and semivolatile organic compounds detected in
groundwater samples. Acetone was the only VOC detected above its calibration detection limit.
Acetone was detected at 82 and 12 ppb in wells MW-01 and MW-02, respectively. Because acetone
was not detected in the groundwater rinsate sample, concentrations in MW-01 and MW-02 probably
represent minor groundwater contamination.

Significant concentrations of 2,6-dinitrotoluene and 2,4-dinitrotoluene were detected in the groundwater
sample collected from MW-02 and its associated duplicate sample. Although the results of analyses of
soil samples collected from soil borings installed near Waste Disposal Area 2 do not indicate the
presence of detectable semivolatile compounds, it appears that groundwater has been impacted by
activities associated with the area.

ENGR224.4 43
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Table 4-5. Plum Brook Ordnance Works
Soil Samples - Suifate, Nitrate, and pH
Results in ppm, Uniess Otherwise Noted

Sample Nitrate (Stagg‘ard)
No. Sulfate as N Units)

Method Blank 400U 2U NR
P0617/P0619
SB-01 2000V 2 6.03
SB-02 2000U 2u 5.03
SB-03 2000U 2U 7.75
SB-04 2000U 2V 5.06
SB-04 2000U 2U 5.00
Field Duplicate
SB-05 2000U 2 5.10
SB-06 2000U 2U 5.32
MW-02B-C/6-8 2000V 2U 7.86
SB-07 2000V 2U 8.37
SB-09 2000U 12 4.52
SB-10 2000U 2U 6.25
SB-11 2000U 5 8.15
SB-12 2,000 7 8.02
Method Blank 400U 2U NR
P0634
SB-13 0-2' 1000U 16 7.62
SB-14 0-2 2000V 15 7.69
SB-15 2.4’ 400U 2u 7.94
SB-15 4-6' 1000U 2u 8.48
SB-16 0-2 1000U 9 9.11
SB-16 4-6’ 1,800 120 8.43
SB-17 0-2 1000U 10 8.23
SB-18 0-2' 2,500 190 8.57
SB-19 1000U 2uU 5.00
(Background)
SB-19 2000U 2U 5.50

Field Duplicate

U - Compound was analyzed for but not detected; value listed is the detection limit.
NR - Not required.
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Table 4-6. Plum Brook Ordnance Works Groundwater Samples -
Volatile and Semivolatile Organic Compounds

Results in ug/liter (ppb)

Method Method Back- Method MW-02 Trip Method

Blank 1 Blank ground Blank 2 Field Blank Blank#2 GW
Compound CB1102 BL4994 MW.-01 BLA0044 MW-02 Duplicate JJ80s7 CB1103 MW-05 MW.-06 Rinsate
Volatile Organics
Acetone 10U NA 82 NA 12 10U 10U 10U rA) 10V 10U
Methylene chloride 2J NA 5U NA 5U 5U 2J 3J s5U 5U 5U
Carbon disulfide 5U NA 2J NA 5U 5U 5U 5U 4J 9 5U
Toluene 5U NA 24 NA 5U 5U 5U 5U 5U sU 5U
Chloroform 5U NA 5U NA 5U 5U 5U 5U 5U 5U 1J
Semivolatile Organics
2-nitroaniline NA 50U 52U 50U 2J 2J NA NA 50U 50U 50U
2,6-dinitrotoluene NA 10U 10U 10U 27 25 NA NA 10U 10U 10U
3-nitroaniline NA 50U 52U 50U 13J 12J NA NA 50U 50U 50U
2,4-dinitrotoluene NA 10U 10U 10U 160 140 NA NA 10U 10U 10U
bis(2-ethylhexyl) NA 10U 10U 10U 24 10U NA NA 2J 10U 10U

phthalate

4-nitrophenol NA 50U 52U 50U KN A 10U NA NA 50U 50U 50U
butylbenzylphthalate NA 10U 10U 10U 10U 10U NA NA 10U 10U 3J

U - Compound was analyzed for but not detected; value listed is the detection limit for that sample.

J - Indicates a value less than the detection limit.

NA - Not analyzed.

ENGR224.4F
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Table 4-7 summarizes the results of analyses of nitro-aromatic explosive compounds. This table
indicates that no detectable concentrations of nitroexplosive compounds were present in groundwater

samples collected at the site.

Table 4-8 presents the results of metals analyses of groundwater samples. Concentrations of chromium
were detected above the maximum concentration limit (MCL) and proposed maximum concentration
limit (PMCL) in groundwater samples collected from MW-02 (field duplicate) and MW-06. All other
metals except iron, manganese, and sodium were present below analytical detection limits or the MCL
for that particular element.

Iron and manganese were detected at concentrations above their secondary maximum contaminant levels
(SMCLs) in samples collected from wells MW-01, -02, -02 (split), -05, and -06. Although these
concentrations may indicate that some degradation of groundwater quality has occurred resulting from
past site activities, no enforceable concentration limits exist for these metals.

There is no MCL or SMCL for sodium.

Table 4-9 presents the results of sulfate, nitrate, and pH analyses of groundwater samples. Nitrate
concentrations did not exceed the MCL in any of the analyzed samples. Concentrations of sulfate in
samples MW-02 and MW-02 (split) exceeded the SMCL for sulfate. The elevated sulfate concentration
in MW-02 appears to represent an impact from past activities at Waste Disposal Area 2 on local
groundwater conditions.

4.5 SURFACE WATER ANALYTICAL RESULTS
Surface water from three NPDES monitoring points and from standing water at Waste Disposal Area 1
plus one control sample were analyzed for parameters listed in Table 4-1.

Table 4-10 indicates that only one VOC or semivolatile organic compound was detected above analytical
detection limits in surface water samples collected at the site. Butyl benzyl phthalate was detected at

19 ppb in SW-04 (field duplicate). The compound was not detected in SW-04 and probably represents
laboratory contamination of SW-04 (field duplicate).

Table 4-11 indicates that no nitro-aromatic explosive compounds were detected above analytical
detection limits in surface water samples collected at the site.

ENGR224 .4 4-4
0172991 F7



Table 4-7. Plum Brook Ordnance Works

Groundwater Samples - Nitro-Aromatic Explosive Compounds
Results in mg/liter (ppm)

Method Back- MS-02° Method

Blank #1 ground Field Blank #2 GW
Compound BLO137 MW-01 Mw-02* Duplicate MW-05 BLO138 MW-06 Rinsate
1,3,5-trinitrobenzene 0.050U U 0.25U 0.25V u V) ) u
1,3-dinitrobenzene 0.050U U 0.25U 0.25U u u V) U
Nitrobenzene 0.048U U 0.24U 0.24U u U ) )
2,4,6-trinitrotoluene 0.074U U 0.37U 0.37U U U U u
2-6-dinitrotoluene 0.053U ) 0.26U 0.26U v U ) u
2,4-dinitrotoluene 0.11U U 0.55U 0.55U U U U U
Nitrotoluene 0.048U u 0.24U 0.24U U U U U

U = Compound was analyzed for but not detected. Detection limits are as for method blank unless otherwise listed.

*Detection limits for these samples are elevated due to matrix interferences.
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Table 4-8. Plum Brook Ordnance Works

Groundwater Samples - Metals

Results in mg/liter (ppm)

Method MW-02

Blank Background Field GW
Compound MCL SMCL PMCL PBWC0866 MW-01 MW-02 Duplicate MW-05 MW-06 Rinsate
Arsenic 0.050 0.030 0.005U 0.005U 0.01U 0.004U 0.007U 0.005 0.002V
Barium 1.000 5.000 0.002U 0.051 0.068 0.068 0.21 0.11 0.002U
Cadmium 0.010 0.005 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Chromium 0.050 0.100 0.01U 0.01U 0.01U 0.12 0.01U 0.12 0.01U
fron 0.300 0.01U 2.8 2.7 15 0.8 0.76 0.01U
Lead 0.050 0.020 0.03V 0.03U 0.03U 0.03V 0.03U 0.03U 0.03U
Manganese 0.050 0.002U 0.31 28 3.0 0.053 0.093 0.002V
Mercury 0.002 0.002 NR 0.001U 0.001U 0.001U 0.001V 0.001U 0.001U
Selenium 0.010 0.050 0.002U 0.003U 0.015U 0.015U 0.003U 0.003U 0.002U
Silver 0.050 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Sodium NA 0.2U 18.4 401 441 17 15.3 0.2V
U - Compound was analyzed for but not detected; listed values are the detection limits for that sample.

NR - Not required.
MCL - Maximum contaminant level.
SMCL - Secondary maximum contaminant level.

PMCL - Proposed maximum contaminant level.

Regulatory limits are from the Safe Drinking Water Act.
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Table 4-9. Plum Brook Ordnance Works
Groundwater Samples - Sulfate, Nitrate, and pH
Results in ppm, Unless Otherwise Noted

pH
Nitrate (Standard)
Sulfate as N Units)

Method Blank 10U 0.05U NR
MW-01 130 0.07 6.38
(Background)
MW-02 950 0.25U 6.95
MW-02 950 0.25U 6.92
Field Duplicate
MW-05 10U 0.05U 7.68
MW-06 60 0.12 7.56
GW Rinsate 10U 0.05U 7.37

NR - Not required.
U - Compound was analyzed for but not detected.
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Table 4-10. Plum Brook Ordnance Works Surface Water Samples -
Volatile and Semivolatile Organic Compounds
Results in mg/liter (ppb)

Method Method : SW-04 Trip
Blank Blank Field Blank
EB1030 BL4982 SW-01 SW-02 SW-03 SW-04 Duplicate JJ7938
Volatile_Organics
Acetone 10U NA 10U 10U iou 3J i0u 10U
Methylene chioride 3J NA 5U 5U 5U 5U 5U N
4-methyl-2-pentanone 1J NA 10U 10U 10U 10U 10U 10U
Semivolatile Organics
bis(2-ethylhexyl)phthalate NA 2J 10U 10U 10U 10U 10U NR
butylbenzyiphthalate NA 10U 10U 10U 10U 10U 19 NR

U - Compound was analyzed for but not detected; value listed is the detection limit for that sample.
J - Indicates a value less than the detection limit; values listed are estimated.

NR - Not required.

NA - Not analyzed.
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Table 4-11.

Results in mg/liter (ppm)

Plum Brook Ordnance Works
Surface Water Samples - Nitro-Aromatic Explosive Compounds

Method SW-04

Blank Field
Compound BLO141 SW-01 SW-02 SW-03 SW-04 Duplicate
1,3,5-trinitrobenzene 0.050U 0.050U 0.050U 0.050U 0.050U 0.050U
1,3-dinitrobenzene 0.050U 0.050U 0.050U 0.050U 0.050U 0.050U
Nitrobenzene 0.048U -0.048U 0.048U 0.048U 0.048U 0.048U
2,4,6-trinitrotoluene 0.074U 0.074U 0.074U 0.074U 0.074U 0.074U
2-6-dinitrotoluene 0.053U 0.053U 0.054U 0.054U 0.054U 0.054U
2,4-dinitrotoluene 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U
Nitrotoluene 0.048U 0.048U 0.048U 0.048U 0.048U 0.048U

U = Compound was analyzed for but not detected.
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Table 4-12. Plum Brook Ordnance Works

Surface Water Samples - Metals
Results in mg/iter (ppm)

Water SW-04

Quality Method Field
Compound Criteria SMCL PMCL Blank SW-01 Sw-02 Sw-03 SW-04 Duplicate
Arsenic 0 0.03 0.002V 0.003 0.002V 0.003U 0.002U 0.003U
Barium N/L 5 0.002U 0.058 0.029 0.047 0.079 0.19
Cadmium 10 0.005 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Chromium N/L 0.1 0.05U 0.01U 0.01V 0.01U 0.01 0.04
Iron N/L 0.3 0.01U 0.89 0.36 1.1 9.6 40.6
Lead 50 0.02 0.03VU 0.03U 0.03U 0.03U 0.03U 0.03U
Manganese N/L 0.05 U 0.030 0.021 0.039 0.37 0.94
Mercury 10 0.002 NR 0.001U 0.001U 0.001U 0.001U 0.001U
Selenium 10 0.05 0.002U 0.004U 0.004U 0.003U 0.003U 0.004U
Silver 50 0.05 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Sodium N/L U 0.2V 6.7 7.1 927 102
U - Compound was analyzed for but not detected; value listed is the detection limit for the sample.

NR - Not required.
MCL - Maximum contaminant level.
SMCL - Secondary contaminant level.
PMCL - Proposed contaminant level.

N/L - Not listed.

All regulatory limits given are derived from the Safe Drinking Water Act and the Clean Water Act.
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Table 4-13. Plum Brook Ordnance Works
Surface Water Samples - Sulfate, Nitrate, and pH
Results in ppm, Unless Otherwise Noted

pH
Nitrate (Standard

Sulfate as N Units)
Method Blank 10U 0.05U NR
SW-01 100 15 7.60
SW-02 110 0.09 7.45
"SW-03 110 1.3 7.23
SW-04 180 2.9 7.69
SW-04 180 44 7.67

Field Duplicate

NR - Not required.
U - Compound analyzed for but not detected; value listed is the detection limit.

ENGR224 4M
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Table 4-12 summarizes the analytical findings for metals in surface waters. Of those metals detected
that could have a adverse effect on human health, none exceeded the MCL or PMCL. Iron was
detected above its SMCL in all surface water samples collected at the site. Manganese was detected
above its SMCL in SW-04 and its associated split. The SMCLs are not enforceable limits, and the
actual concentrations are not viewed as an indication of a significant threat to surface water conditions.

There is no MCL or SMCL for sodium.

Table 4-13 indicates that sulfate was not detected above its SMCL in any surface water sample collected
at the site. Nitrate was detected above its MCL (10 ppm) in SW-01, perhaps indicating a minor impact
to surface water conditions from Waste Disposal Area 1.

4.6 GEOTECHNICAL ANALYTICAL RESULTS

Six soil samples were collected during installation of monitoring wells to be analyzed for geotechnical
parameters. An additional sample (MW-02, 13.5 to 15.5 feet) was collected of material considered
representative of screened aquifer material for grain-size distribution determination. The results of these
analyses are presented in Table 4-14 and Appendix E.

4.7 RESULTS OF HYDRAULIC CONDUCTIVITY FIELD TESTS
The hydraulic conductivity test data were analyzed by using the Hvorslev Method (1951).

The results of the hydraulic conductivity field test (0.25 feet/day or 8.8 x 10° cm/s) indicate that the
soil hydraulic conductivity is low. This is consistent with USCS classifications noted in Table 4-14.

4.8 HAZARD RANKING SCORING
The results of the HRS, presented in Appendix F, indicate a ranking of 0.0.

ENGR2244 4-5
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Table 4-14. Plumb Brook Ordnance Works Soil Samples Geotechnical Results

Atterberg Limits

Sample Sample Water Liquid Plastic Plasticity USCS
Location Depth (ft) Content (%) Limit Limit Index Classification
MW-05 0-2 - - - - -
MW-05 2-4 26.0 - - -- -
MW-05 4-6 - 26.6 19.2 7.4 CL-ML
MW-05 6-8 - - - - -
MW-05 8-10 - 26.9 18.3 8.6 CL
MW-05 19-21 14.0 - - - -
MW-01 0-2 26.3 46.0 28.2 17.8 ML + OL
MW-02 2-4 - - - - -
MW-02 8-10 - 342 219 12.3 CL
MW-02 13.5-15.5 14.9 - - - cL-ML*
MW-06 0-2 14.9 - - - -
MW-06 24 - - -- - -
MW-06 4-6 - - = - -
MW-06 6-8 - 28.3 18.5 9.8 CL
MW-06 8-10 25 - -- - -
MW-06 13.5-15.6 - 26.9 17.7 9.2 CL

rom grain size analysis.
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Table 4-1. Analyses and Approved Methods for Samples

Analytical Methods

Groundwater Surface Water

Analysis Soil Samples Samples Samples
Purgeables (volatile organics) CLP* CLP CLP
Base/neutral and acid CLP CLP CLP

extractables
Total recoverable metals® EPA 3050/6010 EPA 3005/6010 EPA 200.7

(Ag, Ba, Cd, Cr, Pb

Fe, Mn, Na)
As EPA 3020/7060 EPA 7060 EPA 206.2
Se EPA 3020/7740 EPA 7740 EPA 270.2
Hg EPA 7471 EPA 7470 EPA 245.1/

245.2

Total sulfates EPA 9035 EPA 9035 EPA 375.3
pH EPA 9045 EPA 9040 EPA 150.1
Nitrates EPA 9200 EPA 9200 EPA 353.3
Nitro-aromatic explosive THAMA® 8H THAMA 8G THAMA 8G

compounds®

*Contract Laboratory Program.

°Fe, Mn, and Na analyzed for groundwater and surface water samples only.
“Mono-, di-, tri-nitro benzenes and toluenes.
%U.S. Army Toxic and Hazardous Materials Agency.
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Table 4-2. Plum Brook Ordnance Works Soil Samples -

Results in ug/kg (ppb)

Volatile and Semivolatile Organic Compounds

Method Method SB-04 Method Method

Blank  Blank Field MW028 Blank Blank
Compound VB1030 BL4976 SB-01 SB-02 SB-03 SB-04 Duplicate SB-05 SB-06 6-8 CB1101 BL4986 SB-07 SB-09 SB-10 SB-11 SB-12
VOLATILE ORGANIC
Acetone 10U NR 12U 12U 990 65 12U 4300 2300 12J 10U NR 2300E 5J KN 3 56
Toluene 5U NR 4 aJ 6U 4J 4) U 6U 6U 5U NR 6U -8y 7U 4 6U
Methylene chloride 2J NR 10 48J 10 8 9 5J 5J 6J 2J NR 5J 8 6J 10 8
Carbon Tetrachloride SU NR 3J 3J 6U aJ 4J 6U 68U 1J 5U NR 6U 6U 6U 6U 6U
2-hexanone 10U NR 2J 2J J 11U 12U 12U 11U 12U 10J NR 6uU 6U 68U 6U 6U
SEMIVOLATILE ORGANIC
2,6-Dinitrotoluens NR 330U 380U 380U 370U 370U 380U 370U 380U NR NR 330U 770U 1,700U 900U 790U 770U
2,4-Dinitrotoluene NR 330U 380U 3BOU 370U 370U 380U 3700 380U NR NR 33U 170J 1,700U 900U 790U 620J
Bis(2-ethylhexyl) NR 3004 400 370 380 1,200 3504 420 470 NR NR 1304 180J 230 2804 1700 3400

phthalate

U - Compound was analyzed for but not detected; value listed is the detection limit for that sample.
J - Indicates a value less than the detection limit.

NR - Not reported.

E - Compound exceeded CLP calibration range but was within instrument linear range.
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Table 4-2 (Continued).

Plum Brook Ordnance Works Soil Samples -
Volatile and Semivolatile Organic Compounds

Results in ug/kg (ppb)

Background

Method Method SB-19

Blank Blank SB-13 SB-14 SB-15 SB-15 SB-16 SB-16 SB-17 SB-18 SB-19 Field Soil Soil
Compound vB1101 4983 0-2' 0-2’ 2-4 4-6' 0-2' 4-6' 0-2' 02" 0-2 Duplicate Rinsate 1 Rinsate 2
VOLATILE ORGANIC
Acetone 10U NA 170 80 12U 12U 160 54 150 120  3,000E 11,000 10U 80
Toluene 5U NA 6U 6U 1J 6U 6U 6y 25J 1J 9 7U 5U 5U
Methylene chloride 2J NA 6 9 7 7 5J 8 5J eu 7 6J 5V 5U
SEMIVOLATILE ORGANIC
2,6-Dinitrotoluens NA 330U 180J 1,700 390U 390U 320 1,500 82J 1,000 440U 860U NA NA
2,4-Dinitrotoluene NA 330U 1,600 11,000 390U 390U 1,900 7,300 740 5,900 440U 860U NA NA
Bis({2-ethylhexyl) NA 79J 2304 180J 320 450 340 500 2804 2504 410J 270J NA NA

phthalate

U - Compound was analyzed for but not detected; value listed is the detection limit for that sample.
J - Indicates a value less than the detection limit; value listed is estimated.
E - Compound exceeded CLP calibration range.

NA - Not analyzed.
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National Aeronautics and

Space Administration

Lewis Research Center :
Plum Brook Station

6100 Columbus Avenue

Sandusky, Ohio 44870

Repty Ic Alr Of 2870 _ October 4, 1989

International Technology Corporation
Attn: Mr. Don C. Burton

Project Manager

312 Directors Drive

Knoxville, TN 37923

Subject: Personnel Access to Plum Brook Station to Conduct Field
Investigation Activities; IT Project Number 409658
(A1TO15)

Temporary access to Plum Brook Station to conduct field investigation
activities as described in your request of September 21, 1989 is
granted. Mr. Harry McCune, Plum Brook Facilities Engineer, will be
your point of contact on this project. Listed below are some additional
access conditions.

Normal working hours at Plum Brook Station are 8:00 a.m. to 4:30
p.m. Monday through Friday. Activities beyond these hours must be
approved by Harry McCune. A list of all IT personnel and subcon-
tractor personnel who will be working at Plum Brook shall be sub-
mitted prior to their arrival. The personnel on this list will be badged
upon entering the Station and shall review a contractor safety video
prior to commencing work.

A digging permit shall be obtained from Harry McCune prior to any
drilling or excavation activities. Work areas, including access roads
and field entrances, shall be returned to their original condition after
work is completed.

Plum Brook Management Office offers its support to complete this
field investigation.

Chief, Plum Brook -anagement Office



INTERNATIONAL
TECHNOLOGY
CORPORATION

September 21, 1989

Mr. Robert Kozar

General Manager

NASA Lewis Research Center
Plum Brook Station

6100 Columbus Avenue
Sandusky, Ohio 44870

Dear Mr. Kozar:

Subject: Permission Request for Temporary Property Access and
Field Investigation Activities at the Former Plum Brook
Oordnance Works; IT Project Number 409658 (AlTO015)

IT Corporation has been contracted by the U.S. Army Corps of
Engineers, Nashville District, to provide engineering services for
the contamination evaluation at the former Plum Brook Ordnance
Works. The objective of this project is a preliminary
determination of the presence or absence of chemical contamination
caused by Department of Defense (DOD) related activities.

IT Corporation requests permission for IT personnel and/or its
subcontractors to have temporary access to the subject property to
perform field investigation activities. 1IT will install 6 shallow
ground water monitoring wells at an average depth of 25 feet per
well, not to exceed 50 feet in each well. Approximately nineteen
(19) shallow soil boring will be installed for sample collection
for chemical analysis at various locations on the site.
Representative soil, ground water, and surface water samples will
be collected from site specific sampling locations as shown in
Figures 1 through 5 (see attachments). Other engineering
measurements and samples may be taken for this investigation. IT
will confine activities on the property strictly to those
necessary to complete field investigation activities.

IT plans to subcontract surveying, well drilling and construction,
and split spoon sampling activities associated with this
evaluation. A truck mounted rig and other incidental equipment
may be brought on the property.

IT warrants its activities and will comply with all laws and
ordinances applicable to perform the above work. IT will respect
all property rights, including closing gates, etc., when on said
property.

Regional Office
312 Directors Drive « Knoxville. Tennessee 37923 « 615-690-3211



* INTERNATIONAL TECHNOLOGY CORPORA.TION

A letter granting IT and/or our subcontractors temporary access to
the property to perform field investigation activities is
requested. The field investigation activities are tentatively
scheduled to begin October 16, 1989, and are expected to completed
within six weeks after the work has started.

Your prompt response in granting this request is appreciated.
Should you have any questions, please call me at (615) 690-3211.

ALk

Don C. Burton
Project Manager

attachments

cc: J. Hall - U.S. Army Corps of Engineers, Nashville
C. Flatt- U.S. Army Corps of Engineers, Nashville
H. McCune - NASA Plum Brook Station
Project Files



APPENDIX B
SOIL AND MONITORING WELL BORING LOGS
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I T CORPORATION
VISUAL CLASSIFICATION O SsSO1ILS

PROJECT NUMBER: 409658 PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

I
|BORING NUMBER: SB-01 COORDINATES: Sancdusky, OMIO OATE: 10/19/89

|ELEVATION: NA (a) GWL:DEPTH NA (D) Date/Time NA DATE STARTED: 10/19/89
|

GEOLOGIST: J. Shireman Depth NA Date/Time NA DATE COMPLETED: 10/19/89

|DRILLING METHODS: Split Spoon Sampling PAGE 1 OF 1

BLOWS
| SAMPLE| ON uscs | Hrw
DEPTH |DEPTH |SAMPLER |RECOVERY DESCRIPTION SYMBOL| ppmv REMARKS
¢ PER time
C ft.)] TIME | 6 (%) 3)

-1 - DISCARD

- - SAND, fine grained, dry, reddish yellow (7.5 yr 6/8), 8p
- - {com- loocse.

- PUSH 100
cfeceoan Wet to saturated st 3.8'.
-| voa Shale bedrock.

. - Refusal & 3.8
- - 1.0. = 3.8

Time sample taken: 1441
AlL times military

a - Well elevation not taken on soil boring.
b - NA - Not Available.
¢ - Due to weather conditions, Nnu not used.




1 T CORPORATION
VISUAL CLASSIFICATION OF SOILS

ROJECT NUMBER: 409658 PROJECT NAME: FORMER PLUM BROOK ORDMANCE WORKS

BORING NUMBER: S8-02 COORDINATES: Sandusky, OHIO DATE: 10/18/89

ELEVATION: NA (&) GWL:DEPTH NA (b) Date/Time NA DATE STARTED: 10/18/89

GEOLOGIST: J. Shireman Depth NA Date/Time NA DATE COMPLETED: 10/18/89

ORILLING METHODS: Split Spoon Sampling PAGE 1 OF 1

SLOWS
SAMPLE| ON uscs Nru
DEPTH |DEPTM |SAMPLER |RECOVERY DESCRIPTION SYMBOL | pemv/ REMARKS
¢ PER time
( ft.)| TIME év (X) (c)

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

-1 - DISCARD

- . Dry

- -{posite SAND, very fine grained, brownish yellow (10 yr 6/6), sp
- 3 - PUSH 91 loocse. Send grain size incresses to medium in lower Moist.
- - 0.25' of spoon.

-] voa Saturated.
« 4 olecccac]ovrncne|oceccnca]ocnscncncectcccnoncecrcncncccnocncas seeemeccncscsovoncsces|ccncea
. - T.0. = 4.0

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

Time sample taken: 1512
All times military

a - Well elevation not taken on soil boring.
b - NA - Not Available. :
¢ - Due to weather conditions, Hnu not used.




T CORPORATION
VISUAL CLASSIFICATION OF SOILS

|PROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
| I
|BORING NUMBER: $8-03 |COORDINATES: Sandusky, OHIO |DATE: 10/18/89
| I

I'ELEVATION: NA (a) |GWL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/18/89
I I I
|GEOLOGIST: J. Shireman |  Depth NA Date/Time NA |DATE COMPLETED: 10/18/89
I !
|DRILLING METHODS: Split Spoon slnpling | PAGE 1 OF 1
I I
| I | sLows | I I I I
| |SAMPLE| ON | | j usts | Heu |
| DEPTH |DEPTH |SAMPLER |RECOVERY | ODESCRIPTION |SYNBOL| ponv | REMARKS
| | & | PER | | I | time |
| € feo)] TIME | & | (%) | | | ey |
|-==ene- ---e-e f=meneee |==n=nsee AL bbbl [<===-- R frmmemmemremenranees
-0 - | | I I | |
- -l | I I I I I
- - I I | I I S
|- - DISCARD | | i |
-1 - | I | I I I
- -l I I I I | I
- | I I I I |
- -l | I I I I l
[+ 2 <feeensemeeees foeeeeens R OCRro LTI T REE R AR foeeee I
' - | | |SAND, fine grained, brownish yellow, loose, dry. | sp | |

- com= | | Rt CCCTOTTOPRRRPSRSEIRR RS [omeeee | |
 -|posite| | I | |
[- 3 -| | Push | 95 |Clayey, sandy SILT, plastic, dry. | =t | |
Y I [Feeeemsmnnensnen st i
|- -fe----- | | |SAND, medium grained, light brown (7.5 yr 6/4), poorly | sm | |
|- -] voa | i |graded, loose, moist | | |
AT Rhb fomeneee [-==ennee bbby f==---- | I
- I | | T.0. = 4.0 I I I
- - I I I | I I
|- - I I | | I |
[+ 5 - | I I I I |
- -l I I I I I I
I+ - I I I | I I
- - I I I I I I
-6 - I I I I | I
- - I I I I I I
- -l I I I I I I
- - I I | I | I
- - ! I I I I I
T T
NOTES

Time sample taken: 1534
All times military

a - Well elevation not taken on soil boring.
b - NA - Not Avasilable.
¢ - Due to weather conditions, Hmu not used.




T CORPORATION

VISUAL CLASSIFICATION OF SOILS

|PROJECT NUMBER: 409658 IPROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
|
!soams NUMBER: $B-04 |COORDINATES: Sandusky, OHIO |OATE: 10/18/89
| |
=ELEVATION: NA (a) IGHL:DEPTH NA (b) Date/Time  NA |DATE STARTED: 10/18/89
I I
{GEOLOGIST: J. Shireman | Depth NA Date/Time NA |DATE COMPLETED: 10/18/89
I | |
|DRILLING METHODS: Sptit Spoon Sampling | PAGE 1 OF 1
I |
I ! | sLows | I | | |
! |SAMPLE| ON | | | uscs | Hrw |
| DEPTH |DEPTH |SAMPLER|RECOVERY | DESCRIPTION jsYMBOL| pem/ | REMARKS
| | & | Per | | | | time |
| ¢ ftoy] TiMe | &% | (%) | | | ey |
(REREEEE f=mmee- [==----- fromee--- R bbb bbb bbby froeees froeee- [==mmmmmmemneeeeneees
|- 0 -] I I I I | |
|- - I I I | | I
|- - | I I | | |
|- -| [ I I I I I
|- 1 -] DISCARD | | | |
|- - | | | | I I
I- - | I | I I |
|- - | | | I I I
- 2 -|--e--- fmeee-- fremem-e- RSl d b bbb bbb bbb bbbl bbbt bbbty f=ee--- | |
te - ] i Jsilty SAND, black, very fine grained, moist. | ] |
-| | | | I I I
R | | | I I I
[+ 3 -|com | | | | I |
|- -|posite| PUSH | 90 |Color changes to reddish gray, dry. | sm | |
|- - I I I I | I
|- feeeee- | | | | | |
|- 4 | voa | | | I | I
- o RERhb f=eee--- frome---- frmmmmm e et oo foesee- | I
|- - | | | T.0. = 4.25' | | |
|- - I | | | I I
-5 -l | | | | | |
{- - | | I I I |
[- - I | I | I |
|- - I [ | | I |
|- 6 - | I | I | |
|- | I [ | | | |
|- -1 I | | | | |
|- - | | | | | |
|- - I | | | [ !
=== mmm e e e e oo emmeeeeesceoeeeeeaaeaanas
|NOTES:
Time sample taken: 1603

All ¢

a -
b -
c -

imes military

Well elevation not taken on soil boring.
NA - Not Available.
Due to weather conditions, Hnu not used.




[ T CORPORATION
VISUAL CLASSIFICATION OF SOILS

IPROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
I I
|BORING NUMBER: SB-05 |COORDINATES: Sandusky, OHIO |DATE: 10/18/89
l | I
|ELEVATION: NA (a) 'GHL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/18/89
| | I
|GEOLOGIST: J. Shireman I Depth NA Date/Time NA |DATE COMPLETED: 10/18/89
I ! !
|DRILLING METHODS: Split Spoon Sampling | PAGE 1 OF 1
l I
I | | BLows | I I | |
! |SAMPLE| oON | | j uscs | W |
| DEPTH |DEPTH 'SMPLER|RECOVERY| DESCRIPTION |SVNBOL| peny/ | REMARKS
| | & | Per | | | | time |
= ( ft.)l TIME } 6" { (%) } } } () }
|- 0 - | I | I I |
- | I | I | |
- - | | | | I I
|- - DISCARD | I | |
-1 - I | I | I I
- -l | | I | I I
- - I I | | | I
- -l I I I I ! |
|- 2 -f------ [--enee- =renene- R e foese-- | |
- - I I | I | |
- | | I I | |
- -|com- | } |SAND, white with yellow mottles, medium to fine grained, | sw | |
}- 3 -|posite| PUSH | 95 [medium dense to loose, dry, grain size decreases towards | | |
|- -1 | | |bottom of spoon. ] | ]
R S I S Lo
- e |1 TR
I R B e R B
|- -| | | | T.0. = 4.0 | | I
- - I | | I I |
- -l | I I I | |
-5 - I | | I I |
- - | I I I I I
I- - | I | I | I
- | I I I I |
[- 6 -l | | I I I I
- -l [ | | ! I I
- -l I | | | | |
- -l I I I | | |
!' d I I | I | |
[NOTES:

Time sample taken: 1551
All times military

b - NA - Not Available.

I
|
|
| a - Well elevation not taken on soil boring.
|
| ¢ - Due to weather conditions, Hnu not used.
1

s e e v . — — C—————— — — —— — — —— — — —— ———— (s S—— ——— —— — s, S—— — T—r A . e rn o m——



' T CORPORATION

VISUAL CLASSIFICATION OF

SOILS

|PROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

|BORING NUMBER: $B8-06 | COORDINATES: Sandusky, OWIO

|OATE: 10/18/89

|ELEVATION: NA (a) |GWL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/18/89
I |

,ceowcxsr: J. Shireman | Depth NA Date/Time  NA |OATE COMPLETED: 10/18/89

| | [

|DRILLING METHODS: Split Spoon Sampling |PAGE 1 OF 1

| |

| | | BLOWS | | I | I

| |SAMPLE| ON | | j uses | Hnu |

| DEPTH |DEPTH |SAMPLER|RECOVERY | DESCRIPTION |syMBoL| pom/ | REMARKS

I | & | Per | | | | time |

| Cfroy| TIME | 6% | (X)) | | | ey |

[====n- fom-ee- f=emeees [+e-e---- R ARttt bbb it b bbbty f=ueee- [=------ [roesseeennennenes

[- 0 -f | | | [ | I

[- -| I | | | | |

|- - | | | I | I

|- | I | [ | I |

- 1 - DISCARD | | | [

|- -] | | | | I I

- - I [ | | I I

|- - | | | | | |

|- 2 «feeeee- ERAREE [=-eennn- [somomemermer oottt cee e [=eeeee | |

- - | I I | I I
-com- | | | I |
-|posite| PUSK | 91 |silty SAND, fine grained, black, medium dense, | sm | |

3 -] | | japproximately 30% silt, dry. | ] |

|- o | | | | | |

|- M REEEEE I | | | | |

- | voa | | | | | |

[- & ------- J=mmeee- [==-===-- [mmmmeme e e e R | |

- - | | | 1.0, = 4.0 | | I

|- | I I I I I I

|- - | | | | I I

-5 - I | | | I I

- d I | I | I |

|- -1 | I | | | I

I -| | | | | I |

- 6 - | | | | | |

|- d I I | | | |

I+ - I | | I | |

|- - I | | I [ |

l- -| | | | I I |

|NOTES:

Time sample taken: 1536
All times military

b - NA - Not Available.

|
|
|
| 8 - Well elevation not taken on soil boring.
|
| ¢ - Due to weather conditions, Hru not used.
I




I T CORPORATION

VISUAL CLASSIFICATION OF SOIlLS

,“ROJECT NUMBER: 409658

PROJECT NAME: FORMER PLUM SROOK ORDNANCE WORKS

BORING NUMBER: S8-07

COORDINATES: Sendusky, OHIO

DATE: 10/22/89

ELEVATION: NA (a)

GWL:DEPTH NA (b) Date/Time NA

DATE STARTED: 10/22/89

Time sample taken: 1756
All times military

a
b - NA - Not Available.
c

- Well elevation not taken on soil boring.

- Due to weather conditions, Hnu not used.

GEOLOGIST: J. Shiremsn Depth NA Date/Time NA DATE COMPLETED: 10/22/89
ORILLING METHODS: Split Spoon Sampling PAGE 1 OF 1
BLOWS
SAMPLE | ONM uscs K
DEPTH |DEPTH |SAMPLER |RECOVERY DESCRIPTION SYMBOL | ppm/ REMARKS
& PER time
( ft.)| TIME 6% (X) (e)
- 0 -
- - | Sandy SILT, some clay, brownish yellow, very soft, ml
- - {com- slight plasticity.
- -|posite| PUSH 90
|- 1 -
|- -| vos
- 2 e|reccccs|eccccnnjocceccss|cccrcrrcnccccnnconnrcncnscsarcsnsccesasnsseenannscaesvessnens |csvnan
- - T.0. = 2.0!
-3 .
- 4 -
-5 .
- 6 -
NOTES




' T CORPORATION

VISUAL CLASSIFICATION OF sOILS

|PROJECT NUMBER: 409658

I

|PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

|BORING NUMBER: SB-09

|COORDINATES: Sandusky, OH1O

|DATE: 10/22/89

I

|ELEVATION: NA (a) |GWL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/22/89
I |
|GEOLOGIST: J. Shireman | Depth NA Date/Time NA |DATE COMPLETED: 10/22/89
|
}DRILLING METHODS: Hand Auger | |PAGE 1 OF 1
| |
I | | BLows | | I I |
| |SAMPLE| ON | ] | uscs | Hru |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION {symsoL| penv/ | REMARKS
| | & | Per | I | | time |
| € feo)| TIME | 6% | ¢ %) | | | ey |
[=ommee- |+==--- [-===e-- [===eeen- R AR AL L LR E et bbb bbbttt bbby freeee- feoeenes fromerermeeeenee
[- 0 -] I I I | | |
B -|com- | | |Clayey SILT, deep brown, very plastic, saturated. | ol | |
[ -posite] MA | 92 feseeesesoeseeeoei e |-=ee | |
[+ - I I | I | I
-1 - | | |sandy SILT/silty SAND, sand is very fine grained, | mt | |
}- “|=----- | | |brownish yellow, slight plasticity, moist. | | |
- -] vos | | | | | |
R Rt RS |--eeeees [rommmmnnr e [-=e=- |
|- 2 -] | | | T.0. = 2.0¢ | | |
- - | | | | | |
- | | I | | |
- I [ I | | |
-3 - | I | I I I
|- - I | | I | I
|- - I I | I | I
|- - | | | | I |
|- 4 - | | | | | |
- - I I | I | I
|- - I | | | | |
|- - | | | | | |
-5 - | | | | I I
|- - | I | | I I
|- -1 | | | | I I
|- - | | | | I |
|- 6 - | I | I | I
|- - | | I | I |
|- -| | | I | | I
|- -| | | I | I |
I- - | | | | | I
|NOTES:

Time sample taken: 1737
All times military

b - NA - Not Available.

¢ - Due to weather conditions, Hrnu not used.

|
I
|
| 8 - Well elevation not taken on soil boring.
[
|
1




I T CORPORATION
VISUAL CLASSIFICATION OF solILS

PROJECT NUMBER: 409658 PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
|BORING NUMBER: SB-10 COORD INATES: Sandusky, OHIO DATE: 10/22/89
ELEVATION: NA (a) GWL:DEPTH NA (b) Date/Time NA DATE STARTED: 10/22/89
GEOLOGIST: J. Shiremen Depth NA Date/Time NA DATE COMPLETED: 10/22/89
DRILLING METHODS: Hend Auger PAGE 1 OF 1
BLOWS
) SAMPLE| ON uUscs Hru
DEPTH |DEPTH |SAMPLER {RECOVERY DESCRIPTION SYMBOL| ppm/ REMARKS
& PER time
¢ ft.)| TIME én (X) (¢)
- 0 -
. - {com-
- - |posite| NA 100 Sandy SILT, some clay, brownish yellow, very soft, mi
- . high plasticity, saturated st surface, dryer at 1.0',
- 1 - .
- -| vos
|- c|esmcca|acnccaaf{scccscca]estanccaccsanccaseasanscosacansssennaserasssnsacaasecanann|cannnn
-2 - T.0. = 1.75¢
- 3 -
- ‘ -
|- .
- 5 -
- 6 -
NOTES
Time sample taken: 1646
ALl times military
8 - Well elevation not taken on soil boring.
b - NA - Not Avasilasble.
¢ - Due to weather conditions, Hnu not used.




" T CORPORATION

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 409658

PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

BORING NUMBER: SB8-11

COORDINATES: Sendusky, OHIO

DATE: 10/22/89

ELEVATION: NA (8)

GWL:DEPTH NA (b) Date/Time NA

DATE STARTED: 10/22/89

GEOLOGIST: J. Shireman Depth NA Date/Time NA DATE COMPLETED: 10/22/89
DRILLING METHODS: Split Spoon Sampling PAGE 1 OF 1
BLOWS
SAMPLE| O UsCs LT
DEPTH |DEPTH |SAMPLER |RECOVERY DESCRIPTION SYMBOL| pow/ REMARKS
¢ PER time
( ft.)]| TIME é» (%) (c)
- 0 -
- - Clayey SILT, no plasticity, dark brown. ol
. feom- | | = feeeescescccccceccaccccans ceeccccsnnsnn ecesccecacccssccnacefoacann
- -|posite| NA 100
-1 . Sandy SILT, dark brown to reddish yellow. ml
- *! voa
- 2 efleescscaiveccncafcancccca|rsscrsserrnanccsssnseveccansnaseset ot acsrseRsTTanssseRenmen |neeree
- - T.D. = 2,0
-3 .
- 4 -
- 5 .
- 6 -
NOTES

Time sample taken: 1414

ALl times milita

ry

8 - Well elevation not taken on soil boring.
b - NA - Not Avsilable.
¢ - Due to weather conditions, Hrnu not used.




[ T CORPORATION
VISUAL CLASSIFICATION OF SOILS

[PROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

I !

|BORING NUMBER: $B-12 |COORDINATES: Sandusky, OHIO |OATE: 10/22/89

I | |

|ELEVATION: NA (a) |GWL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/22/89

I I

|GEOLOGIST: J. Shireman |  Depth NA Date/Time  NA |DATE COMPLETED: 10/22/89
I I I

|DRILLING METHODS: Hand Auger |PAGE 1 OF i

I

| | | sLows |

| |SAMPLE| ON | Uscs | Hnu

| DEPTH |DEPTH |SAMPLER |RECOVERY DESCRIPTION SYMBOL| ppmv REMARKS
| | & | per | time

I

¢ - Due to weather conditions, Hnu not used.

|
| I
| |
| I
| I
(ft.)] TIME | & | (X)) | {
Rl R R R R R
[- 0 - | | | I
|- d | [ I |
|- “lcom- | NA | 100 Clayey, sandy SILT, brownish yeilow, high plasticity. ] mt |
|- - |posite| | I I
-1 - I | bbb bbbt foeee-- | |
|- - | | | I I |
[- -|eeee-- ! | IClayey, silty SAND, brownish yellow, no plasticity. | sm | |
|- -| voa | | I I | |
= 2 o|e=e--- frommnee [omene- ARt b SRR b bbbl b [===--- | |
1- -1 | | | T.D. = 2.0! | | |
g | I I | | I
- | I | | | |
- 3 -] I | I I I I
|- - | I I I I |
|- - I I I I I I
|- -1 [ I I | | I
[- 4 - I I I I | |
|- - | | | | | |
|- - | | | I | |
[- - I | I | I I
[- 5 -f I I I I I I
|- - I I I I | |
|- - | | | | | [
|- - I | | | I I
- 6 - [ I | | I |
|- - | | | I I I
|- -l | I I I | I
[ | | | | I I |
:' | | I I | I |
|NOTES:
| Time sample taken:
] All times military
|
| a8 - Well elevation not taken on soil boring.
| b - NA - Not Available.
I
1

e s —— — —— S S ——— ———— — . o — T—— i —— —— ——— —— — T —" ——— A— ——— St ‘ot et e e i et e o e S . oo S e S o —— e — e L



T CORPORATION
VISUAL CLASSIFICATION O sSOI!LS

|PROJECT NUMBER: 409658 JPROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
|
lsoaxnc NUMBER: $B-13 | COORDINATES: Sandusky, OHIO |DATE: 10/19/89
| |

IIELEVATIN: NA (a) |GWL:DEPTH NA (b) Date/Time NA {DATE STARTED: 10/19/89
| | |
|GEOLOGIST: J. Shireman ] Depth NA Date/Time NA |DATE COMPLETED: 10/19/89
I | |
|[DRILLING METHODS: Split Spoon Sampling | PAGE 1 Of 1
I I
I | | BLOwS | | | | I
| |SAMPLE] ON | | j uses | Hru |
| DEPTH |DEPTH |SAMPLER|RECOVERY | DESCRIPTION |sYMBOL| ppmv | REMARKS
I { & | PER | | | | time |
 Cfty| TIME | 6% | (%) | i I ey |
[==mee- frmen-- [======- fomeeenn- | R bbb bbb bbb bbb b il bbby [===--- foomeee- frocememmnmninneeneee
[- 0 - | | I [ [ |
|- - | ! |Clayey silt. | mt | |
|- - |com- | I R St bbb bbbt froeoe. I I
|- -|posite| PUSH | 90 |Sitty SAND, black, medium grained, medium dense, some | sm | [
R | |fine sand. | |
R B R Sl
|- <feen--- } | [silty CLAY, high plasticity, brownish yellow (7.5 yr 6/6).| cl | |
|- -| vos | | I | | |
R R R EE Jrrarear e R
'- - | | | T.0. = 2.00 | ] |

- | | | | | I

o I | | I | |
- 3 -] I | | | | I
|- - I | | I [ |
[- - I | | | | |
[ - I | | | | |
[- & - I | | I l |
|- - I | | I | |
|- - | | | | | I
|- | I | | | | |
-5 | | I | | | |
I -| | | | | I |
|- -| | | | | | |
|- - | | | | | |
|- 6 -f | | | | | |
|- -| I | | | | |
|- | | | | | | |
|- - | | | | [ [
I' - [ | | | | I
|NOTES:

Time sample taken: 1242
All times military

a - Well elevation not taken on soil boring.
b - NA - Not Avsilable.
¢ - Due to weather conditions, Hnu not used.

. ——— —— e e . e s - — — —— . ———— ——— —— ———————— — —— — —_—
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T CORPORATION

VISUAL CLASSIFICATION OF SOILS

|PROJECT NUMBER: 409658

|PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS

|BORING NUMBER: S8-14

|COORDINATES: Sandusky, OHIO

|DATE: 10/19/89

|[ELEVATION: NA (a)

|GWL:DEPTH NA (b) Date/Time NA

|DATE STARTED: 10/19/89

|GEOLOGIST: D. Kessler | Depth NA Date/Time NA IDATE COMPLETED: 10/19/89
| |
IDRILLING METHODS: Split Spoon Sampling |PAGE 1 OF 1
I |
I I | BLOWS | I | | I
| ISAMPLE| ON | | | uscs | Hou |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION symeoL| pom/ | REMARKS
| | & | per | | || vime |
| ¢ fr.)] TIME | 6% | (X)) | | | ey |
fooeene- foeo-e- [=omeen- [===een-- fromemmeoneee e e [==---- feoeee-- [=ommmmmmmme e
[- 0 - I I I I | |
|- - I | I I | |
|- -1 I | I I | |
[ - | | I I I I
[~ 1 -] I I | I | |
|- - | I | | | |
|- - | | | | | I
[- -| | | | | | I
= 2 <feeee-- froesee- fremeeen- frormmorere et feeeen- | |
-| I | I | | I
-|{com- | PUSH | 100 |sandy SILT, dark gray (5 yr 3/1), moist. | mt | |
0 - |posite| I | I | |
- 3 - | I | | I |
|- - I I | | I |
|- ol Ry freeeee- [====nn-- [rommm et [=----- | |
|- | voa | | |Sandy, clayey SILT, brown (7 yr 3/4), wet. I mt | ]
R e R Eets - omm e e It
- | | T.D. = 4.0 | |
T A | o
S N
S5l | o
e T B ! I R
|- - I I | | I |
|- - I | | | | I
- 6 -l | [ I | | I
|- - | I | | | I
|- - | I | | | I
I~ | | | | | | |
{' | [ I I | | I
[NOTES:
| Time sample taken: 1355
| ALl times military
|
| a - Well elevation not taken on soil boring.
] b - NA - Not Available.
| ¢ - Due to weather conditions, Hnu not used.

e —— ————— — —— ——— —— — ——— e Sy et i T, i i e s e bt S, e e S e, et i e . e e e e i o s M . e e et s e e



I' T CORPORATION

VISUAL CLASSIFICATION OF SOILS

|PROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
I I
|BORING NUMBER: $8-15 |COORDINATES: Sandusky, OHIO |DATE: 10/19/89
I | I
|ELEVATION: NA (@) |GWL:DEPTH NA (b) Date/Time NA 'DATE STARTED: 10/19/89
! | I
|GEOLOGIST: J. Shireman | Depth NA Date/Time NA |DATE "COMPLETED: 10/19/89
| | |
|ORILLING METHODS: Split Spoon Sampling |PAGE 1 OF 1
I I
I | | BLOwS | I I | I
| |SAMPLE| ON | | ] usts | Hru |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION |symsoL| pemy | REMARKS
| | & | per | | | | time |
[ Cft] TIME | 6% | (%) | | | ey |
[+=-=e- f=-=--e |==eeeee f==eense- A L EAELELERL f===e-- feese-e- [omrmmmneneinnaees
-0 - I I | | I I
-l | I | I I |
- - DISCARD | | | |
- I I I I ! |
R I I I I I I

-l | | | | | |
- | | I | I I
- d I I | | I I
G At R [-=nennn- froemem o |====-- I I
- I | I | I I

- |com- | | |SAND, dark brown (7.5 yr 3/2), fine to very fine, | | ]

~ -|posite] PUSH | 80 [toose, well rounded, dry. | | |

O TS N B | Lo
|- | I | I | sp | I
|- N RADELE | ] |Sand, reddish yellow (7.5 yr 6/8), poorly graded, fine to | | |
|- <| voa | | |very fine, loose, well rounded, moist. | | ]
R S B RS [oeseeenten et eoeeseeeneaens eneesecacens e
- -1 | | [Silty CLAY, epproximately 15X silt, some very fine sand, | cl | |
f- -jcom- | | |low plasticity, moist. | | |
|- “posite] PUSK | 95  feceemceeomeime e J-eee-- | |
[- 5 - | | |Clayey sandy SILT, reddish yellow (7.5 yr 6/6). | = | |
T R et caceeases eececaes necnsacsn s N
|- <|ee-- | | [Grading to silty CLAY, slight plasticity, medium stiff, | cl | |
|- -| vos | | |moist to wet. | | |
I e B ] T el
S T B | T.D. = 6.0° I
Y A I B I
N N I
] |0
|NOTES:

Time sample taken: 1631
All times military

a
b
c

- Well elevation not taken on soil boring.
= NA - Not Available.
- Due to westher conditions, Hnu not used.

o . — —— A — —— — — — —— ——. — — —— . ‘i —— —— —— — P— —— wp—



' T CORPORATION
VISUAL CLASSIFICATION OF SOILS

|PROJECT NUMBER: 409658 |PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
I
}soamc NUMBER: SB-16 |COORDINATES: Sandusky, OKIO |DATE: 10/19/89
I [
IIELEVAT!GA: NA (a) IGUL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/19/89
| |
!csomcxsw: J. Shireman | Depth NA Date/Time NA |DATE COMPLETED: 10/19/89
I I |
[DRILLING METHODS: Split Spoon Sampling | PAGE 1 OF 1
I |
| I | BLOWS | | [ | |
| |SAMPLE| ON | | j uscs | Wou |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION |svMoL| pem/ | REMARKS
I | & | per | | | | time |
| Cfroy| TIME | 6% (%) | | | <) |
jrmmee-- [====-- [===s-- freeee--- A bt e R e L DL LR L ELEE TR [====e- [ooeee- frossmemmmmeooeaens
[- 0 - I [ | | | |
|- - I I | | | |
|- -feom- | NA | 100 [Silty SAND, medium to fine grained, lLoose to medium dense,| sm | |
}- -|posite| | Jmoist to wet. | | |
AR | ! | |
- ofeeeee] I SR S L [-=oee] I
{- -| vos | | |sandy, silty CLAY/SILT, black. Jelt/mt | |
R e |-eeeees | I !
-2 -1 1 I R
N I o
A I I
N | [
I T | A
- ! I
- | Lo
- | |
I ey R R [ormmm s S
|- -leom | ! | b |
{- -|lposite] NA | 92  |silty SAND. ] s» | |
|- el ! | | |
|- 5 -|vea | | ! I
N et B S e B
}- -1 | | |silty CLAY/ctayey SILT, | et | |
- | ]
R S R |-ooeeeee S [-=eee-] I
|- - | | | 1.0. = 6.0 | I |
I+ - | | | | I I
|- - | | | | I |
] ! L.
|NOTES :

Time sample taken: 1411
ALl times military

a - Well elevation not taken on soil boring.
b - NA - Not Available.
¢ - Due to weather conditions, Hnu not used.




I T CORPORATION
YISUAL CLASSIFICATION O SOILS

IPROJECT NUMBER: 409658 IPROJECT NAME: FORMER PLUM BROOK ORDMANCE WORKS |
I | I
|BORING NUMBER: $B-17 |COORDINATES: Sandusky, OKIO |DATE: 10/19/89 ]
| | |
IELEVATIGA: NA (@) |GWL:DEPTH NA (b) Date/Time NA |DATE STARTED: 10/19/89 |
| | |
icsowcxsr: J. Shiremsn | Depth NA Date/Time NA |DATE COMPLETED: 10/19/89 |
| | | |
|DRILLING METHODS: Split Spoon Sampling |PAGE 1 OF | |
[ | |
I | | sLows | | | | I I
| |SAMPLE| ON | | | uscs | W | |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION |srsoL| peav | REMARKS ]
| | & | per | | | | time | |
jCft)| TIME | 6% | (X)) | | | ¢y | |
[+ommne- J==eee- froenee- foommeee- R A bbbl Jeese-- freeme-- frommeomme e
[- 0 - | I | | | |
|- - | | | | I |
|- -|com- | I | | | |
|- -|posite] NA | 90 |very fine SAND, very dark gray, loose, moist. | s | |
=1 - | | I I [ |
I -l | | | | I |
R e I A seresceeesceaces o I
{- -| voa | | |silty sAND/sandy SILT, reddish brown (Syr 4/3), saturated.jsavmt | |
|- 2 «fe==ee- fomeene [=omeeen- [soemmmeecmmenneereeemannneeaaneeen eseessesecees seesessnee foeenes [ |
. | I | | | I |
-| | | I I | |
. d I I | | I |
-3 -] I | | | | |
|- o | | | | [ |
|- - | | | | | |
|- | | | | | [ |
|- & -f I | | I | |
|- - [ | | | I |
|- - I | | | | |
- -| | | | | | |
[- 5 -] I | | | | I
|- - | | | [ I |
|- -l | | | | | |
|- - I | | I I |
[- 6 -| [ | | | | |
|- -| | | | | | |
B - | | | | | |
|- -| | | | | | |
L AL ! L.
|NOTES:

Time sample taken: 1318
All times military

s - Well elevation not taken on soil boring.
b -~ NA - Not Available.
¢ - Due to weather conditions, Hnu not used.

|
I
I
I
I
!




" T CORPORATION

VISUAL CLASSIFICATION OF

" “|PROJECT NUMBER: 409658 |PROJECT MAME: FORMER PLUM BROOK ORONANCE WORKS

|BORING NUMBER: SB-18 |COORDINATES: Sandusky, OHIO

|DATE: 10/19/89
|

|[ELEVATION: NA (a) |GWL:DEPTH MA (b) Date/Time NA

|DATE STARTED: 10/19/89

| | |
|GEOLOGIST: J. Shiremsn | Depth NA Date/Time NA |DATE COMPLETED: 10/19/89
| | |
|DRILLING METHODS: Split Spoon Sampling |PAGE 1 OF 1
| |
I | | sLows | | | | |
| |SAMPLE| oON | i j uses | Hrw |
| DEPTH |DEPTH |SAMPLER |RECOVERY | DESCRIPTION |svmoL| pewv | REMARKS
| | & | per | | | | time |
| ¢ feoy| TIME | 6% | (%) | | | ) |
[+eemens femen-- [===eee- freemeen- | RRERR L e L bbb bt ik fee-n-- [eeeeen- Joemmmemmmenienees
[ 0 - I | | | =t | |
- -| I | | | | |
|- -jcom- | | R A bbb bbb bbbt bbb | R | |
|- -|positej PusH | 90 | | | |
=t - | I I I | |
|- o | | | | sp | |
|- |eeeee- | | | | I |
|- -| voa | | I | | |
A f==ee--- [ereeene- [soeeeeeecneraoenccenns it seemsessccsssceccccaae. foesee- | |
te -4 | | | T.0. = 2.0 ] | |
- | | | | | |
o | I | | | |
- 3 - | | [ | | |
|- o I | | | | |
- - [ | | | | |
|- | | I | | | |
- & - | | | | | |
I - | | | | | |
|- | | | | | | |
[ - | | | | | |
|- 5 - | | | | | |
|- - | | | | | |
I- | I | | | | |
[+ - | | | ! | |
- 6 -] [ | | | | |
|- d | | | | | I
|- - | | | | | |
[ | I | | | | |
I- - [ I | I ! |
|NOTES :

Time sample taken: 1600
All times military

b - NA - Not Available.

I
|
I
| a - well elevation not taken on soil boring.
|
| ¢ - Due to weather conditions, Hnu not used.

e . — —— p—— s Bt S —— - — — — — — —— — — —— ————— —— —— ——— T —— s s e, i A St e A Sl . P S e it ol e Yt S i e e . St



T CORPORATION

VISUAL CLASSIFICATION O sOILS

|PROJECT MUMBER: 409658

|PROJECT NAME: FORMER PLUM BROOK ORDNANCE WORKS
|

|BORING NUMBER: SB-19

|COORDINATES: Sancusky, OHIO

|DATE: 10/19/89

|ELEVATION: NA (a)

I

|GWL:DEPTH NA (b) Date/Time NA

|OATE STARTED: 10/19/89

|GEOLOGIST: J. Shiremen | Depth NA Date/Time NA |DATE COMPLETED: 10/19/89
[ |
Ioauuuc METHODS: Hend Auger | PAGE 1 OF 1
| |
| [ | sows | | | |
| |SAMPLE| ON | | | uscs | Hru |
| DEPTH |DEPTH |SAMPLER |RECOVERY| DESCRIPTION |sneoL| pemv | REMARKS
| | & | per | | | | time |
| ¢ feoo] TIME | 6% | ¢ X)) | | | ey |
[=eeeee- | Ry freceeee [#e==eee- R L bbbt AR bbb bbb i bty Jeesne- [==eeen- R b
|- 0 - | | I I | |
|- -1 ] | |Grass, roots. i | |
b -|com | | I | | |
|- -|posite] NA | 100 |Silty CLAY. reddish gray (10 yr 6/6), dry. | et | |
- v - I I | | I |
|- -1 | | |Clay, hard, no plasticity, dry. | ] |
|- ol EAidy | | | | | |
f- -] voa | | | I | |
[- 2 =fseeee- |====-=- [=ommmen- froemeemnnennees seesesesesccccscssccccceccsacececotonooane jeeeen- | I
1. - | | | 1.0. = 2.0¢ | ] |
-| | | | | | |
- I | I I | |
- 3 - | | | | I |
|- - I | I I I |
I+ o I I | I | I
I+ | | | I | | |
|- 4 - | | | | | I
|- -] | I I | | |
|- -| | | | | | |
I- o | | I [ | |
I 5 -l | | | | | |
I+ d I | | | | |
|- -1 I | I | | |
|- | | | | | | |
|- 6 -| | | I | I |
|- | | | | | [ I
|- | | | | [ | I
b - I I | I I I
:' d | | I | I |
|NOTES:

Time sample taken:
All times military

b - NA - Not Available.

|
|
|
| 8 - Well elevation not taken on soil boring.
|
|
1

¢ - Due to westher conditions, Hnu not used.

—————— — ————————— ————— — — — —— T} — ———— ——
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=
DA ey BORING NO. MWO1
[
" TIERBERG = | =  |&
£ z [Tows|E | 24 3EL, iy COORDINATES f—————
= @x
24 8 |5 |E€|8q 23 (355 8|5 | AED ENGNEER_L SHREMAN OATE BEGAN 10/18/89
E & Y 2;? Sl g™ 43 |5 é{w 2 1& | epmep BY D. BURTON DATE FINISHED 10/18/89
4 2 3 |571%8lg | g [E CHECKED BY GROUND SURFACE EL
5 e & DESCRIPTION
- A Y
- A \\ SILTY CLAY, REDDISH GREY (10 yr 6/6),
- dociere | o0-2 | 46 |17.8 263 \ T UPPER 2 FEET CONTAINS GRASS
L - el
L. 10661879 | 0-2 (GRAIN SIZE) §
T wwor |2-3172 N
I SAMPLING DEPTH 3.5 FEET
] SHALE, WEATHERED BEDROCK,
r 5 R PARTINGS ARE .05 TO .15 INCHES APART
C ]
A SHALE BECOMES HARD
~
104 TOTAL BORING DEPTH 9.5 FEET

AUGER REFUSAL AT 9.5 FEET

NOTE:

Screen: Johnson achedule 40, 2 inch threaded PVC, 0.01 ineh
from 4 to 9 feet.
Riser: Johnson schedule 40, 2 Inch threaded PVC, approximateiy
7.2 feet (inciuding stick up.)
Bentonite: 1/4 inch bentonite peilets from 1 to 2 feet
in deoth.
Fliter Sond: 40/60 mesh silicc sand, tremied through cugers
from 2 to 9.5 feet.
Grout: Portiond cement with 3% bentonite from
0 to 1 feet.
Well Protectlon: Locking steel weil protector and concrete
apron with (3) 3 foot guard posts.
Stotlc Water Levei: 5.03 feet from top of riser, 10/21/89

€22 24

-35

PROJECT NO. 409658

CLIENT:

PLUM BROOK

ACAD\GENERAL\ 409658~ 1

m ...Creating a Safer Tomorrow




LABORATORY TEST DATA ~ |2 BORING NO. MWOR

5 ATTERBERG| . | = | |&

Bl 4 | 2 [ows)E | 25 |8EL] |y COORDINATES g—————
@x

z | 2 g |5 |Ew|8q| 25 |22 8|5 | FED ENGINEER L SHREMAN DATE BEGAN 10/17/89

E| z w38 g% 38 85 7 & | omo sy D. BURTON DATE FINISHED ____ 10/17/89

8| 2 $ (371288 | ¢ E CHECKED BY GROUND SURFACE EL

[72] r4
a |3 [B58 £ DESCRIPTION
0 CLAYEY SANDY SILT, DARK BROWN (7.5 yr 3/2),
T m DRY, 20% FINE SAND
wwoz | 0-2 4

GRADES TO VERY FINE SAND, PINKISH YELLOW
sm (7.5 yr 6/6) LOOSE

SILTY CLAY, VERY STIFF,

661880 | 2-4 (GRAIN SIZE)

Q

OUVE BROWN (2.5 yr 3/4)
5 4 Mwo2 —6
SILTY CLAYEY SAND, SATURATED, GRADES DOWN 10 VERY
. FINE GRAINED SANDY SILT
MWO2 6-8 |
" DARK BROWN (7.5 yr 3/2), CHANGES TO REDDISH GREY (10 r 0/1)
mi SANDY SILT TO SILTY CLAY, MOTTLED REDDISH
cc1881 | 8-10 | 3421123 a YELLOW, DRY TO SUGHTLY MOIST, SLIGHTLY PLASTIC

J
o

U T TSRS AN S W G VA WO WSO SN SO Y W AN NN U I NN U S WY I VA TN VO DU N N NN WOV N N U N S I T T Y T U T A T N I T O O A B A A A A N G

SILTY CLAY, REDDISH GREY, MOIST

661882 [13.5-15.5 (GRAIN SIZE) 14.9 MED. STIFFF SUGHTLY PLASTIC

—
w

o SILTY CLAY, REDDISH GREY (10 r 0/1), MOIST

i

MWO2 [16.5-18.5

TOTAL DEPTH 18.3 FEET
SAMPLING DEPTH 18.5 FEET

N
(o]

UMESTONE, GREY CONTAINING PYRITIZED BRACOPODS

NOTE:

N
wn

Screen: Johnson schedule 40, 2 Inch threaded PVC, 0.01 Inch
siotted from 6 to 16 feet.
Sand Pump: Johnson Schedule 80 2 inch threaded PVC from
16 to 18 feet.
Riser: Johnson schedule 40, 2 Inch threaded PVC, approximately
9 feet, (Including stick up.)
Bentonlite: 1/4 Inch bentonite peilets from 2 to 3.8 feet
In depth.
Fliter Sond: 40/60 mesh sllica sond, tremied through augers
from 3.8 to 18.3 feet in depth.
Grout: Portland cement with 3% bentonite from
0 to 2 feet.
Well Protection: Locking steel weil protector and concrete
apron with (3) 3 foot guard posts.
Statlc Water Levei: 10.72 feet from top of riser, 10/21/89

d
(o]

62%‘?2
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f
(7
(3}

PROJECT NO 409658 ACAD\GENERAL\BORELOG\ 4096858~2

CLIENT: PLUM BROOK m
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LABORATORY TEST DATA

DEPTH IN FEET
SAMPLE NO.
SAMPLE DEPTH

ATTERBERG
UMITS

LIQUID LIMIT
(%)

ER

INDEX (
MOISTURE CONTENT

PLASTICI

(%)

WELL SUMMARY/

BACKFILL

(@}

GG-1873 0-2

T 1T T

| S U W |

GG—1874 2—-4

GG-1875 4-6

T T 177

GG—-1876 6-8

GG—-1877| 8-10

1T 17

-10

| W U S Y N Y WO T D TN Y v I O |

V17717117t
I I W

LR
0
|

11 1.4

MWw—05 14-16

N
o

) Y VO A |

GG1878 18-21

2

26.6

(GRAIN

26.9

Q
H

7.4

SIZE)

8.6

26.0

14.0

PENETRATION RESISTANCE

(BLOWS /FT)

SAMPLE

USsCs

PROFILE

BORING NO. MWO5

COORDINATES F———

FIELD ENGINEER _J. SHIREMAN DATE BEGAN 10/16 /89
EDITED BY D. BURTON DATE FINISHED ______10/17/89
CHECKED BY GROUND SURFACE EL.

DESCRIPTION

SAND VERY FINE GRAINED, DRY, LOOSE, WELL ROUNDED,
POORLY GRADED, REDDISH YELLOW (7.5 yr 6/8)

MOIST AT 2 1/2 FT.

el

7

CLAY/ SILTY CLAY STIFF CONTAINS UP TO 15% SILT

i

CLAYEY SANDY SILT

| I

A==
/

CLAY, SUGHTLY PLASTIC, MOIST TO WET

SILTY SAND, VERY FINE GRAINED, LOOSE TO MED. DENSE,
DRY

cl

CLAY, VERY PLASTIC, WET MED. STFF TO STFF,
GREY (N 5/0)

cl

cl

iz

CLAY, REDDISH GREY, MED. STIFF WET

]

CLAY, VERY PLASTIC, SATURATED TO VERY WET, REDDISH GREY

CLAY WITH ABOUT 20X COARSE SAND TO SMALL GRAVEL
GRAVEL IS VERY ANGULAR

(@]
o

rrrrr T T T r rrr rrrrr rrrrrryrrrrrrrd
N
w
U D T O 0 T O O I O T I A e |

LR
1) ¢ 1)

1

TOTAL BORING DEPTH 21 FEET
TOTAL SAMPLE DEPTH 21 FEET

NOTE:

Screen: Johnson schedule 40, 2 Inch threaded PVC, 0.01 inch
from 8.5 to 18.5 feet,
Sond Pump: Johnson Schedule 80 2 inch threcded PVC from
18.5 to 20.5 feet.
Riser: Johnson schedule 40, 2 Inch threoded PVC, approximotely
11.6 feet, (Including stick up.)
Bentonite: 1/4 Inch bentonite peiets from 4.5 to 6.5 feet
in depth.
Fliter Sand: 40/60 mesh silica sand, tremied through cugers
from 6.5 to 21 feet in depth.
Grout: Portland cement with 3% bentonite from
0 to 4.5 feet.
Weil Protection: Locking steel well protector end concrete
apron with (3) 3 foot guard posts.
Static Water Level: 15.78 feet from top of riser, 10/21/89
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CLIENT: PLUM BROOK
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LABORATORY TEST DATA N g BORING NO. MWO6
TIERBERG| 5 | =  |b
5 g [uMts_|@ | 4 5@5 ol COORDINATES F——
a z S x =

W & |5 |E%|%q| 23 Iz 51% 8 |5 | FELD ENGNEER 4 SHREMAN DATE BEGAN 10/17/89

g y | T85> 48 |58%] 7| | eoeD BY ____D. BURTON DATE FINISHED ____10/17/89

2 g §" 282 | g |B CHECKED BY GROUND SURFACE EL.

w Y -Z

@ |3 |E%|§ g DESCRIPTION
TWO FEET OF CONGRETE ROADWAY
4 cotas3 | o-2 14.9
B SAND, FINE GRAINED LOOSE TO MED. DENSE, POORLY GRADED,
7] COLOR CHANGE AT 1.2 FEET FROM BROWNISH YELLOW
] cetee4 | 2-4  (GRAN SIZE) (10 yr 6/6) TO OUVE BROWN (2.5 yr 4/4)
7
< 61885 | 4-6 (GRAN SIZE)
- 661886 | 6-8 128.3) 9.8 TLAY, VERY PLASTIC DARK N470) T0 GREY, DRY T0 SUGHTLY
] \ MOIST, VERY LITTLE TO NO SILT. CLAY, VERY TO SLIGHTLY PLASTIC,
] \ MED. STIFF CONTAINS UP TO 1 % SAND GRADES TO SILTY CLAY AT
- ce1887 | 8-10 225 \ 9 FEET
. y §
4 cera88 [13.5-15.5 | 26.9 | 9.2 §
7 § TOTAL SAMPLING DEPTH 15.5 FEET
: N
TOTAL BORING DEPTH 18.5 FEET, AUGER REFUSAL
NOTE:

Screen: Johnson schedule 40, 2 inch threaded PVC, 0.01 inch
slotted from 6 to 16 feet.
Sand Pump: Johnson Scheduie 80 2 Inch threoded PVC from
16 to 18 feet.
Riser: Johnson schedule 40, 2 inch threaded PVC, approximately
7.4 feet, (inciuding stick up.)
Bentonite: 1/4 inch bentonite peiiets from 2.4 to 4.4 feet
In depth. :
Fliter Sond: 40/60 mesh silica sond, tremied through augers
from 4.4 to 18.4 feet in depth.
Grout: Portiang cement with 3% bentonite from
0 to 2.4 feet.
Weill Protection: Locking steei weil protector and concrete
opron with (3) 3 foot guard posts.
Static woter Levei: 13.46 feet from top of riser

6[7~S/
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APPENDIX C
FIELD HYDRAULIC CONDUCTIVITY TEST DATA
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SLUG TEST ANALYSIS DESCRIPTION

The method for analysis was taken from Hvorslev, 1951, Time Lag and Soil
Permeability in Ground Water Observation, U.S. Army Corps of Engineers,

Bulletin No. 36, 50 pp.

The data for depth to water vs. time for each slug test was converted to a

head ratio vs. time where the head ratio can be calculated by the following

formula:

H - H
H, - H
i

1

obtained for the test; and Hg is static water level before the test started.

The head ratio was plotted on a logrithmic scale vs. time on a straight

Where Ht is depth to water at a certain time, t,; H; is the lowest water level

arithmetic scale.

From the plots, two points were selected and read to obtain the corresponding
head ratio values. The head ratio value was converted back into an actual
head level (depth to water value) for each time, t, and t5>. These values were

used in the equation:

r L, - L (H, - H)
2 1 2 1
K X 1ln X 1n
2(L1 - L2) (t2 - t1) R (H2 - Hg)
where:
r = radius of the well

Ly - Ly = screen length
H = static water level

" = effective well radius

to obtain K.

CEE2726APE
01/18/90 F1



This was done for each well test. The geometric mean was calculated from the
K values obtained from each well. It has been especially shown that the
geometric mean is a more statistically reliable average than the normal

average for K.
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ral
ime

13:00:00
12:55:00
12:50:00
12:45:00
12:40:00
12:35:00
12:30:00
12:25:00
12:20:00
12:15:00
12:10:00
12:05:00
12:00:00
11:55:00
11:50:00
11:45:00
11:40:00
11:35:00
11:30:00
11:25:00
11:20:00
11:15:00
11:10:00
11:05:00
*+00:00
35:00
:50:00
10:47:26
10:46:26
10:45:26
10:44:26
10:43:26
10:42:26
10:41:26
10:40:26
10:39:26
10:38:26
10:37:26
10:36:26
10:35:26
10:34:26
10:33:26
10:32:26
10:31:26
10:30:26
10:29:26
10:28:26
10:27:26
10:26:26
10:25:26
10:24:26
10:23:26
22:26
21:56
vi21:26
10:20:56
10:20:26
10:19:56
10:19:51

Elapsed HEAD Head
Time Ratio

2.68 7.96 0.060975
2.59 7.96 0.060975
2.51 7.96 0.060975
2.43 7.96 0.060975
2.34 7.96 0.060975
2.26 7.96 0.060975
2.18 7.95 0.065040
2.09 7.95 0.065040
2.01 7.94 0.069105

1.93 7.94 0.069105
1.84 7.94 0.069105
1.76 7.93 0.073170
1.68 7.93 0.073170
1.59 7.92 0.077235
1.51 7.92 0.077235
1.43 7.91 0.081300
1.34 7.91 0.081300
1.26 7.9 0.085365
1.18 7.89 0.089430
1.09 7.88 0.093495
1.01 7.87 0.097560
0.93 7.86 0.101626
0.84 7.85 0.105691
0.76 7.83 0.113821
0.68 7.81 0.121951

0.59 7.79 0.130081
0.51 7.77 0.138211
0.47 7.75 0.146341
0.45 7.74 0.150406
0.43 7.74 0.150406
0.42 7.73 0.154471
0.40 7.72 0.158536
0.38 7.72 0.158536
0.37 7.71 0.162601
0.35 7.7 0.166666
0.33 7.69 0.170731
0.32 7.68 0.174796
0.30 7.67 0.178861
0.28 7.66 0.182926
0.27 7.65 0.186991
0.25 7.64 0.191056
0.23 7.63 0.195121
0.22 7.62 0.199186
0.20 7.6 0.207317
0.18 7.59 0.211382
0.17 7.57 0.219512
0.15 7.55 0.227642
0.13 7.53 0.235772
0.12 7.51 0.243902
0.10 7.47 0.260162
0.08 7.43 0.276422
0.07 7.37 0.300813

0.05 7.27 0.341463
0.04 7.2 0.369918
0.03 7.07 0.422764
0.03 6.88 0.5
0.02 6.59 0.617886
0.01 6.2 0.776422

0.01 6.13 0.804878

Head
Ratio

-1.21484
=1.21484
-1.21484
-1.21484
-1.21484
-1.21484
-1.18681
-1.18681
-1.16048
-1.16048
-1.16048
-1.13566
-1.13566
-1.11218
-1.11218
-1.08990
-1.08990
-1.06871
-1.04851
-1.02920
-1.01072
-0.99299
-0.97596
-0.94377
-0.91381
-0.88578
-0.85945
-0.83463
-0.82273
-0.82273
-0.81115
-0.79987
-0.79987
-0.78887
-0.77815
-0.76768
-0.75746
-0.74748
-0.73772
-0.72817
-0.71883
-0.70969
-0.70073
-0.68336
-0.67493
-0.65854
-0.64274
-0.62750
-0.61278
-0.58475
-0.55842
-0.52170
-0.46665
-0.43189
-0.37390
-0.30102
-0.20909
-0.10990
-0.09426

Line

L = 8.000

Mw - 02

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s) -0.48564
Std Err of Coef. 0.016561

To =

-0.595783
0.0153099
0.9728488
26
24

0.8891172

0.2494469 ft/day
8.800E-05 cm/sec

0.0178176 ft/day



10:19:46
10:19:41
*9:36
7:31

. 19:26

0.01
0.00
0.00
0.00
0.00

[
5
5
5
5

.6

05
97
a8
77

S

0.837398
0.869918
0.906504
0.951219

1

-0.07706
-0.06052
-0.04263
-0.02171

0
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GEOCHEMICAL TEST RESULTS
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L
Yy ANALITICA

CERTIFICATE OF ANALYSIS
Don Burton November 15, 1989
IT Corporation
312 Directors Drive
Knoxville, TN 37923
PROJECT NUMBER: 482307 JOB NUMBER: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: 409658 (COE-Plum Brook)
Date Received by Lab: 10/27/89
Number of Samples: 16
Sample Type: Soil
I. Introduction

Sixteen (16) soil samples were received at ITAS-TDL Knoxville from an IT
Knoxville engineering group (Appendix B, Chain of Custody). Six (6)
samples were analyzed for water content, 6 samples for Atterberg Limits,
and 7 samples for grain size distribution.

II. Analytical Results/Methodology

REFERENCE: Annual Book of ASTM Standards. 1989. Soil and Rock; Building
Stones; Geotextiles. Vol. 4.08.

Soil Preparation ASTM D421-85
(not used in water content analysis)

Water Content ASTM D2216-80
Atterberg Limits ' ASTM D4318-84

(liquid limit, plasticity index, classification)

Grain Size ASTM D422-63
(hydrometer <0.075 mm and sieve anlaysis >0.075 mm)

Reviewed and Approved:

Geotechnical Services
mak \MAK013

P R R el el le]

IT Analytical Services » 304 Directors Drive s Knoxville, TN 37923 » (615) 690-3211



IT ANALYTICAL SERVICES

Page 2 of 22 304 DIRECTORS DRIVE
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

f

II. Analvtical Results/Methodology (Continued)

Results are contained in Appendix A.

III. Quality Control

In accordance with QA/QC guidelines, duplicate samples were randomly
selected and analyzed for each test procedure. 1In all cases precision was

within acceptable limits.

682-1-89



Page 3 of 22 IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
Don Burton
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

B

CROSS=REFERENCE LIST

TDL SAMPLE NO. CLIENT SAMPLE NO. SAMPLE DEPTH MATRIX
GG1873 MWO05-G 0-2 SOIL
GG1874 MWO5-G 2-4 SOIL
GG1875 MW05-G 4-6 SOIL
GG1876 MW0O5-G 6-8 SOIL
GG1877 MWO5-G 8-10 SOIL
GG1878 MW0O5-G 19-21 SOIL
GG1879 MW0O1-G 0-2 SOIL
GG1880 MW02-G 2-4 SOIL
GG1881 MW02-G 8-10 SOIL
GG1882 MWO2-G 13.5-15.5 SOIL
GG1883 MW06-G 0-2 SOIL
GG1l884 MW06-G 2-4 SOIL
GGl885 MW06-G 4-6 SOIL
GG1886 MW06-G 6-8 SOIL
GG1887 MW0O6-G 8-10 SOIL
GG1888 MW06-G 13.5-15.6 SOIL

682-1-89
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Page 4 of 22 IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
Don Burton
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

(e

ANALYSIS: WATER CONTENT
BORING NUMBER: MWO05-G

SAMPLE NUMBER: GG1874

DEPTH (FEET): 2-4

RESULTS (%): 26.0

mak /MAK013
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Page 5 of 22 IT ANALYTICAL SERVICES

[)c>r1 EBLII?t:CJrl 3(’4 I)l]ili(:Tf)lﬁS I)l!I\fE:
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

lllIIIllIIIlIIIIIlllIlIlllllllIlIIlIIllIIlIIlIllIIIIlIIIIIIllllllllIllIllIIllllIIIlIIIllIIIIIlIIIlllllllllllllllllllllln

ANALYSIS: WATER CONTENT
BORING NUMBER: MWO05-G

SAMPLE NUMBER: GG1878

DEPTH (FEET): 19-21

RESULTS (%): 14.0

mak /MAKQ13
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Page 6 of 22 IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
Don Burton
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

ANALYSIS: WATER CONTENT
BORING NUMBER: MWO01l-G
SAMPLE NUMBER: GG1879

DEPTH (FEET): 0-2
RESULTS (%): 26.3

mak /MAKO13
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IT ANALYTICAL SERVICES
Page 7 of 22
Don Burton 304 DIRECTORS DRIVE

Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658
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ANALYSIS: WATER CONTENT
BORING NUMBER: MWO02-G

SAMPLE NUMBER: GG1882

DEPTH (FEET): 13.5-15.5
RESULTS (%): 14.9

mak/MAKO13
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Page 8 of 22 IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
Don Burton
Plum Brook ENOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

’/IIIIIIIIIIIIIIIIIIlIlIIllIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIlIlllllIIIlllllllIlIlIlllllllllIIIIIIIIIIIIIIIIIIIIIIII

ANALYSIS: WATER CONTENT
BORING NUMBER: MW06-G
SAMPLE NUMBER: GG1883

DEPTH (FEET): 0-2

RESULTS (%): 14.9

mak/MAK013
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Page 9 of 22 ITANALmCALSERVICB

Don Burton 304 DIRECTORS DRIVE
Plum Brook ENOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

ANALYSIS: WATER CONTENT
BORING NUMBER: MW06-G

SAMPLE NUMBER: GG1887

DEPTH (FEET): 8-10

RESULTS (%): 22.5

mak /MAK013
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IT ANALYTICAL SERVICES

rage 10 of 22 304 DIRECTORS DRIVE
EKNOXVILLE, TN

Plum Brook !

Date: 11/15/89 (615) 690-3211

Client Project ID: 409658 Job Number: 409658

ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MWO05-G
SAMPLE NUMBER: GG1875

DEPTH (FEET): 4-6

RESULTS:
LIQUID LIMIT: 26.6
PLASTIC LIMIT 19.2
PLASTICITY INDEX: 7.4

USCs: CL-ML

mak \MAK013

682-1-89
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Don Burton 304Dm£CTORSDm
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (6185) 690-3211
Client Project ID: 409658 Job Number: 409658
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ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MWO05-G
SAMPLE NUMBER: GG1877

DEPTH (FEET): 8-10

RESULTS:
LIQUID LIMIT: 26.9
PLASTIC LIMIT 18.3
PLASTICITY INDEX: 8.6

USCS: CL

mak \MAKO13
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IT ANALYTICAL SERVICES

Page 12 of 22

Don Burton 304 DIRECTORS DRIVE
Plum Brook KNOXVILLE, TN
Date: 11/15/8¢9 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MWO0l-G

SAMPLE NUMBER: GG1879

DEPTH (FEET): .0—2

RESULTS:
LIQUID LIMIT: 46.0
PLASTIC LIMIT 28.2
PLASTICITY INDEX: 17.8
USCS: ML & OL

mak \MAK013

682-1-89



Page 13 of 22 IT ANALYTICAL SERVICES

Don Burton 304 DIRECTORS DRIVE
Plum Brook KNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

e ]

ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MW02-G
SAMPLE NUMBER: GG1881

DEPTH (FEET): 8-10

RESULTS:
LIQUID LIMIT: 34.2
PLASTIC LIMIT 21.9
PLASTICITY INDEX: 12.3

USCS: CL

mak \MAK013

682-1-89



Page 14 of 22 IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
Don Burton

Plum Brook EKNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MWO06-G
SAMPLE NUMBER: GG1886

DEPTH (FEET): 6-8

RESULTS:
LIQUID LIMIT: 28.3
PLASTIC LIMIT 18.5
PLASTICITY INDEX: 9.8

USCs: CL

mak \MAK013

682-1-89



Page 15 of 22 IT ANALYTICAL SERVICES

Don Burton 34 DmcrORSDm
Plum Brook EKNOXVILLE, TN
Date: 11/15/89 (615) 690-3211
Client Project ID: 409658 Job Number: 409658

[

ANALYSIS: ATTERBERG LIMITS
BORING NUMBER: MW06-G

SAMPLE NUMBER: GG1888

DEPTH (FEET): 13.5-15.6

RESULTS:
LIQUID LIMIT: 26.9
PLASTIC LIMIT 17.7

PLASTICITY INDEX: 9.2
USCs: CL

mak \MAK013

682-1-89



Page 16 of 22
Don Burton
Plum Brook
Date: 11/15/89

Client Project ID:
PECCGEDIIININRNNNR_————— ]

ANALYSIS:

409658

GRAIN SIZE

BORING NUMBER: MWO05-G
SAMPLE NUMBER: GG1873

DEPTH (FEET):
RESULTS:

0-2

IT ANALYTICAL SERV1
304 DIRECTORS DRIVE
ENOXVILLE, TN

(615) 690-3211
Job Number: 409658

SIEVE SIZE/TIME

DIAMETER (mm)

PERCENT FINER

SIEVE ANALYSIS:
3.000
1.500
0.750
0.375
NO. 4

NO. 10
NO. 20
NO. 40
NO. 60

in.
in.
in.
in.

NO. 140
NO. 200

HYDROMETER ANALYSIS

1 min
2 min
5 min
15 min
30 min
60 min

250 min
1440 min

75.000
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

0.052
0.037
0.024
0.014
0.010
0.007
0.003
0.001

100.0
100.0
100.0
100.0
100.0
99.6
99.1
97.5
94.6
46.3
26.8

20.9
18.0
16.5
13.5
12.0
10.5

9.0

6.0

mak/MAk013

CES

682-1-89



Page 17 of
Don Burton
Plum Brook
Date: 11/1

Client Project ID: 409658

22

5/89

IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
KNOXVILLE, TN

(615) 690-3211
Job Number: 409658

llllllllllllIIllllllllllllllllllIllllIlllllllllIllllIIlIIIllllIIllllllllllIllllIIllllIlIllllllllllIllllllllllllllllllllllll

ANALYSIS: GRAIN SIZE

BORING NUMBER: MWO05-G

SAMPLE NUMBER: GG1876

DEPTH (FEET): 6-8

RESULTS:

SIEVE SIZE/TIME DIAMETER (mm) PERCENT FINER

SIEVE ANALYSIS:
3.000 in. 75.000 100.0
1.500 in. 37.500 100.0
0.750 in. 19.000 100.0
0.375 in. 9.500 100.0
NO. 4 4.750 100.0
NO. 10 2.000 100.0
NO. 20 0.850 99.9
NO. 40 0.425 99.4
NO. 60 0.250 98.8
NO. 140 0.106 93.4
NO. 200 0.075 86.5

HYDROMETER ANALYSIS
1 min 0.042 78.1
2 min 0.030 73.7
5 min 0.020 63.4
15 min 0.012 54.5
30 min 0.009 48.6
60 min 0.006 42.7
250 min 0.003 32.4
1440 min 0.001 23.6

mak/MAkO13

682-1-89



Page 18 of 22

Don Burton

Plum Brook

Date: 11/15/89

Client Project ID: 409658

IT ANALYTICAL SERVICES
304 DIRECTORS DRIVE

KNOXVILLE, TN

(615) 690-3211
Job Number: 409658

ANALYSIS: GRAIN SIZE
BORING NUMBER: MWOl1-G
SAMPLE NUMBER: GG1879
DEPTH (FEET): 0-2
RESULTS:

SIEVE SIZE/TIME

DIAMETER (mm)

PERCENT FINER

SIEVE ANALYSIS:

3.000 in.
1.500 in.
0.750 in.
0.375 1in.
NO. 4

NO. 10
NO. 20
NO. 40
NO. 60
NO. 140
NO. 200

HYDROMETER ANALYSIS

1 min

2 min

5 min

15 min
30 min
60 min
250 min
1440 min

75.000
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

0.044
0.032
0.020
0.012
0.009
0.006
0.003
0.001

100.0
100.0
100.0
100.0
100.0
98.9
95.8
92.9
87.7
70.9
69.5

69.0
67.2
65.9
62.5
59.1
54.0
45.6
35.5

mak /MAkO13

682-1-89
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Don Burton
Plum Brook
Date: 11/15/89

Client Project ID:
IlllllllllllllllllIllllllIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.

ANALYSIS:
BORING NUMBER:
SAMPLE NUMBER:
DEPTH (FEET):
RESULTS:

409658

GRAIN SIZE
MW02-G
GG1880
2-4

IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
KNOXVILLE, TN

(615) 690-3211
Job Number: 409658

SIEVE SIZE/TIME

DIAMETER (mm)

PERCENT FINER

SIEVE ANALYSIS
3.00
1.50
0.75
0.37
NO.
NO.
NO.
NO.
NO.
NO.
NO.

0
0
0
5
4

10
20
40
60

in.
in.
in.
in.

140
200

HYDROMETER ANALYSIS

1 min
2 min
5 min
15 min
30 min
60 min

250 min
1440 min

75.000
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

0.047
0.034
0.021
0.013
0.009
0.006
0.003
0.001

100.0
100.0
100.0
100.0
100.0
96.4
93.3
90.7
87.7
54.7
49.4

49.0
48.5
48.1
43.3
40.1
36.9
28.8
19.2

mak/MAKO13

682-1-89
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Don Burton
Plum Brook

Date: 11/15/89

Client Project ID: 409658
(S

ANALYSIS:

GRAIN SIZE

BORING NUMBER: MWO02-G
SAMPLE NUMBER: GG1882

IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
KNOXVILLE, TN

(615) 690-3211
Job Number: 409658

DEPTH (FEET): 13.5-15.5

RESULTS:

STIEVE SIZE/TIME DIAMETER (mm) PERCENT FINER

SIEVE ANALYSIS:
3.000 in. 75.000 100.0
1.500 in. 37.500 100.0
0.750 in. 19.000 100.0
0.375 in. 9.500 100.0
NO. 4 4.750 100.0
NO. 10 2.000 90.4
NO. 20 0.850 83.6
NO. 40 0.425 79.7
NO. 60 0.250 76.0
NO. 140 0.106 66.4
NO. 200 0.075 63.9

HYDROMETER ANALYSIS
1 min 0.046 55.7
2 min 0.033 52.8
5 min 0.021 48.6
15 min 0.012 42 .8
30 min 0.009 37.1
60 min 0.006 31.4
250 min 0.003 24.3
1440 min 0.001 17.1

mak/MAk013

682-1-89
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Don Burton
Plum Brook
Date: 11/15/89

Client Project ID:
e

ANALYSIS:
BORING NUMBER:
SAMPLE NUMBER:
DEPTH (FEET):
RESULTS:

409658

GRAIN SIZE
MW06-G
GG1l884
2-4

IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
EKNOXVILLE, TN

(615) 690-3211
Job Number: 409658

SIEVE SIZE/TIME

DIAMETER (mm)

PERCENT FINER

SIEVE ANALYSIS:
3.000
1.500
0.750

0.37
NO.
NO.
NO.
NO.
NO.
NO.
NO.

5
4

10
20
40
60

in.
in.
in.
in.

140
200

- HYDROMETER ANALYSIS

1 min
2 min
5 min
15 min
30 min
60 min

250 min
1440 min

75.000
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

0.052
0.037
0.023
0.014
0.010
0.007
0.003
0.001

100.0
100.0
100.0
100.0
100.0
97.4
96.3
95.7
94.7
30.9
25.5

18.7
18.2
18.2
16.7
15.2
15.2
13.7
12.1

mak/MAk013

682-1-89
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Don Burton
Plum Brook
Date: 11/15/89

Client Project ID: 409658

IT ANALYTICAL SERVICES

304 DIRECTORS DRIVE
KNOXVILLE, TN

(615) 690-3211
Job Number: 409658

llIlllllIIllIlIIIIIIlllIllIllllIlllllllIIIllIIIIlIIIIllIIIlIIllIllllIIlIIIIllIIlIlIllIIIlllllIlllllIllllllllllllllllllllllll.

ANALYSIS:

GRAIN SIZE
BORING NUMBER: MWO06-G
SAMPLE NUMBER: GG1885

DEPTH (FEET): 4~-6

RESULTS:

SIEVE SIZE/TIME DIAMETER (mm) PERCENT FINER

SIEVE ANALYSIS:
3.000 in. 75.000 100.0
1.500 in. 37.500 100.0
0.750 in. 19.000 100.0
0.375 in. 9.500 100.0
NO. 4 4.750 100.0
NO. 10 2.000 97.0
NO. 20 0.850 95.1
NO. 40 0.425 93.8
NO. 60 0.250 92.3
NO. 140 0.106 67.2
NO. 200 0.075 58.8

HYDROMETER ANALYSIS
1 min 0.046 55.6
2 min 0.033 52.7
5 min 0.021 48.3
15 min 0.013 41.0
30 min 0.009% 35.1
60 min 0.006 30.8
250 min 0.003 24.9
1440 min 0.001 20.5

mak/MAKO13

682-1-89
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INTERNATIONAL

m TECHNOLOGY

CORPORATION

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation

312 Directors Drive
Knoxville, TN 37923
ATTN: Don Burton

January 18, 1990

Job Number: ITEK 44410 (addendum)

P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project

Date Received by Lab:

Number of Sampl
Sample Type:

1D: COE-Plum Brook Ordnance Works
10/23/89

es: Five (5)
Water

METALS ANALYSIS

Results in mg/liter (ppm)

Client Sample ID Lab Sample ID Barium Cadmium Chromium Lead Silver

SWo1 JJ7949 0.058 0.005 U 0.01U 0.03U 0.005U

SW02 JJ7950 0.029 0.005 U 0,01V 0.03U 0.005U

SW03 JJ7951 0.047 0.005 U 0.01uv 0.03U 0,005V

SWo4 JJ7952 0.079 0.005 U 0.01 0.03 U 0.005 U
Split JJ7953 0.19 0.005 U 0.04 0.03 U 0.005U
Method Blank PBWC0866/C0871 0.002 U 0,005 U 0.01U 0.03U 0.005U

U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Date Digested: 10/3

0/89

Date Analyzed: 10/31/89

Reviewed and Approved:

ﬂn’o Tasi /

AlyceMoore
Laboratory Manager

Amencan Counctl of Independent Laboratones
Internationai Association ot Environmentai Testing Laboratornes
Amencan Association for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89



m INTERNATIONAL ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation January 18, 1990
312 Directors Drive

Knoxville, TN 37923

ATTN: Don Burton

Job Number: ITEK 44421 (addendum) P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: COE-P1um Brook Ordnance Works

Date Received by Lab: 10/25/89

Number of Samples: Six (6)

Sample Type: Water-four (4), Duplicate-one (1), Rinsate-one (1)

METALS ANALYSIS

Results in mg/liter (ppm)

Client Sample ID Lab Sample ID Barium Cadmium Chromium Lead Silver

Method Blank PBWC0866 0.002 U 0.005 U 0.01 U 0.03 U 0.005U
MW-01 JJsao72 0.051 0.005 U 0.01 U 0.03 U 0.005 U
MW-02 JJso73 0.068 0.005 U 0.01 U 0.03 U 0.005 U
MW-02 Dup JJso74 0.068 0.005 U 0.12 0.03 U 0.005 U
MW-05 JJgo75 0.21 0.005 U 0.01 U 0.03 U 0.005 U
MW-06 JJgo76 0.11 0.005 U 0.12 0.03 U 0.005 U
GW-Rinsate JJso77 0.002 U 0.005 U 0.01 U 0.03 U 0.005 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

Date Digested: 10/30/89
Date Analyzed: 10/31/89

Reviewed and Approved:

, Aeets

lyce Moore
Laboratory Manager

Amencan Councl of Independent Laboratones
internanonat Associanon of Environmental Testing Laboratones
Amencan Association for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89



RNATIONAL
TRYEER ANALTFCAL

CERTIFICATE OF ANALYSIS
IT Corporation November 28, 1989
312 Directors Drive
Knoxville, TN 37923
ATTN: Don Burton
Job Number: ITEK 44421 P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: COE-PTum Brook Ordnance Works

Date Received by Lab: 10/25/89

Number of Samples: Eleven (11)

Sample Type: Water-seven, (7), Rinsate-one (1), Trip Blank-three (3)

I. Introduction

9n 10/25/89, seven (7) water samples, one (1) rinsate and three (3) trip blanks
arrived at the ITAS-Knoxville, Tennessee laboratory from the COE-Plum Brook Ordnance
Works site in Sandusky, Ohio. The 1ist of analytical tests performed, as well as
date of receipt and analysis, can be found in the attached report.

[I. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of
data will include sample identification information and the analytical results.
Please note that all but CLP data are blank corrected, i.e., if any compound is found
in the corresponding laboratory blank, it is subtracted from the analytical result
before it is reported. CLP data are not blank corrected.

The samples were analyzed for Target Compound List (TCL) volatile and semivolatile
organic compounds by gas chromatography/mass spectroscopy (GC/MS) in accordance with
the EPA CLP 2/88 Statement of Work.

The samples were analyzed for the requested nitroexplosives by high performance
liquid chromatography (HPLC) based on USATHAMA method 8G.

Reviewed and Approved:

(\\Zw Ui
Mary Tyler J
Laboratory Project Manager

Amencan Ccuncil of Independent Laboratones
Internauonal Assoc:ation ot Environmental Testing Laboratories
Amerncan Associaion {or Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681.1.89



IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE. TN :
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

II. Analytical Results/Methodology (continued)

The samples were analyzed for the requested total metals by inductively coupled
plasma spectroscopy (ICP), graphite furnace atomic absorption spectroscopy (GFAA) and
cold vapor atomic absorption spectroscopy (CVAA) based on EPA SW-846 methods 3010,
6010, 3020, 7060, 7740 and 7470.

The samples were analyzed for sulfate and nitrate by colorimetric determination based
on EPA SW-846 methods 9035 and 9200, respectively.

The pH of the samples was measured by an electrometric procedure based on EPA SW-846
method 9040.

IITl. Quality Control

Routine laboratory level I QC was performed for all parameters but CLP parameters.
CLP analyses followed project specific QC tracking.

The volatiles analyses were performed on 11/02, 11/03 and 11/06/89 by purge and trap
with J&W DB-624 Megabore column on a Finnigan OWA GC/MS/DS. The semivolatiles analy-
ses were performed on 11/09/89 by direct injection of sample extract on a J&W DB-5
capillary column on a VG TRIO-2 GC/MS/DS.

The volatiles runs went well. The 11/03/89 daily standard was marginally outside (by
about 4%) criteria for vinyl chloride and chloroform, in terms of matching the ini-
tial calibration average. A new calibration was done on 11/04, and the standard met
CLP criteria against it. This indicated the standard was good, and representative of
current system conditions, and its use was allowed. MS/MSD analyses, on sample
MW-01, gave generally good results except that benzene and toluene showed marginally
low recoveries at 74-77%. These were not significant outliers, and may have been
caused by a matrix effect.

The semivolatiles runs also went well; MS/MSD analysis (sample MW-01) results met all
criteria except for one 2,4-dinitrotoluene recovery, which, at 100%, was technically
"high". Again, no significant outliers were seen. There were no other problems seen
in final review of the data.

The samples were analyzed for the requested nitroexplosives on 10/30 and 10/31/89.
No problems were encountered.



IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

II1. Quality Control (continued)

The samples were digested on 10/30/89 for ICP and GFAA. The samples for mercury ana-
lysis were prepared just prior to analysis. The CVAA analysis for mercury was per-
formed on 10/31/89; the GFAA analyses for arsenic and selenium were performed on
11/01 and 10/31/89, respectively; the remaining metals were analyzed by ICP on
10/31/89. A1l run QC was acceptable. No problems were encountered.

The samples were analyzed for nitrate and sulfate on 11/10 and 11/13, respectively.
Flevated detection limits were reported for samples MW-02 and MW-02 dup for the
nitrate determination due to the turbidity of the sample. No other problems were
encountered.

The pH determination was performed on 10/25/89. No problems were encountered.



IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

P

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 1

Lab Sample ID: CB1102
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 5 U
vinyl chloride 10U trichloroethene 5U
chloroethane 10U dibromochloromethane 5U
methylene chloride 2 J 1,1,2-trichloroethane 5U
acetone 10 U benzene 5 U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 51U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 54U
1,1,1-trichloroethane 5U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5U
vinyl acetate 10U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/02/89
Dilution Factor: 1

This method blank applies to the following samples: MW-01, MW-02, Trip Blank.

682 1 89



IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: ITEK 44421

IT Corporation
November 28, 1989
Client Project ID: COE-Plum Brook Ordnance Works

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water
Client Sample ID: MW-01
Lab Sample ID: JJgoag
Compound Compound

chloromethane 10U 1,2-dichloropropane 54U
bromomethane 10V cis-1,3-dichloropropene 5V
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 82 benzene 5U
carbon disulfide 2 J trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 2 J
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5U total xylenes 5 U

U - Compound was analyzed for but not detected.

sample.

J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/02/89
Dilution Factor: 1

The number is the detection limit for the

582 189



IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

—

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/liter (ppb)
Sample Matrix: Water

Client Sample ID: MW-02

Lab Sample ID: JJ8050
Compound Compound

chloromethane 10V 1,2-dichloropropane 5 U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 12 benzene 5U
sarbon disulfide 5 U trans-1,3-dichloropropene 5U
l,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 51U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 51U chlorobenzene 5U
carbon tetrachloride 54U ethylbenzene 5 U
vinyl acetate 10U styrene 5 U
bromodichloromethane 51U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/02/89
Dilution Factor: 1

582 ' 89



IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

VOLATILE ORGANIC TARGET COMPQUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Trip Blank

Lab Sample ID: JJgos7
Compound Compound

chloromethane 10 U - 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 2 BJ 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
=arbon disulfide : 5 U trans-1,3-dichloropropene 5U
l,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 50U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 54U 2-hexanone 10 U
chloroform 54U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5 U
1,1,1-trichloroethane 5U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5U
vinyl acetate 10 U styrene 5U
bromodichloromethane 51U total xylenes 54

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/02/89
Dilution Factor: 1

582 1 89



IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
client Project ID: COE-Plum Brook Ordnance Works Job Number: I[TEK 44421

# ‘

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Vater

Client Sample ID: Method Blank 2

Lab Sample ID: C81103
Compound Compound

chloromethane 10U 1,2-dichloropropane 5 U
bromomethane 10U cis=-1,3-dichloropropene 5 U
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5 U
methylene chloride 34J 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
‘arbon disulfide 5U trans-1,3-dichloropropene 5 U
sy1=dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 54U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 54U
vinyl acetate 10 U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection 1imit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/03/89
Dilution Factor: 1

This method blank applies to the following samples: GW Rinsate, MW-02 Dup, MW-05,
Mw- 06 .

582 ' 89



IT Corporation IT ANALYTICAL SERVICES

N 1989 5815 MIDDLEBROOK PIKE
ovember 28, 19 XN TN
Client Project 1D: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

T

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-02 Dup

Lab Sample ID: JJ8051
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5V
bromomethane 10U cis-1,3-dichloropropene 5 U
vinyl chloride 10 U trichloroethene 5U
chloroethane ou dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5 U
acetone 10U benzene 5U
carbon disulfide 5 U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5 U bromoform 5U
1,1-dichloroethane 5U 4-methyl1-2-pentanone 10 U
1,2-dichloroethene (total) 5V 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 5 U
1,1,1-trichloroethane 51U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 51U
vinyl acetate 10U styrene 5U
bromodichloromethane 5U total xylenes 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/03/89
Dilution Factor: 1

582 ' 89



IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

_

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-05

Lab Sample ID: JJg052
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 54U
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 54U 1,1,2-trichloroethane 5U
acetone 74 benzene 51U
carbon disulfide 4 trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 54U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10Uy
chloroform 5 U tetrachloroethene 51U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 51U ethylbenzene 5 U
vinyl acetate 10U styrene 5U
bromodichloromethane 5V total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Nate Analyzed: 11/03/89

Dilution Factor: 1

10
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE, TN
Client Project 10: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

_

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-06

Lab Sample ID: JJgns3
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 54U
methylene chloride 5y 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
carbon disulfide 9 trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene : 54U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5 U ethylbenzene 5U
vinyl acetate 10U styrene 54
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/03/89
Dilution Factor: 1

11



IT ANALYTICAL SERVICES

IT Corporation g 5815 MIDDLEBROOK PIKE
November 28, 198 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

S

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water
Client Sample ID: GW Rinsate
Lab Sample ID: JJ8056
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 54U
vinyl chloride 10U trichloroethene 5U
chloroethane 10U dibromochloromethane 5 U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 54U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 14 tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5 U
2=-butanone 10 U toluene 5U
1,1,1-trichloroethane 5 U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10 U styrene 5U
bromodichloromethane 51U total xylenes 5 U

U - Compound was analyzed for but not detected.

sample.

J = Indicates an estimated value lTess than the detection limit.

Date Analyzed: 11/03/89
Dilution Factor: 1

The number is the detection limit for the



IT ANALYTICAL SERVICES

PI‘T C°”°°rgg" ° 989 5815 MIDDLEBROOK PIKE
ovember 28, KNOXVILLE. TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

—

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 3

Lab Sample ID: CB1106
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10 U trichloroethene 54U
chloroethane 10U dibromochloromethane 5U
methylene chloride 2 J 1,1,2-trichloroethane 5U
acetone 10 U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 51U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 54U 2-hexanone 10U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 5V 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10 U styrene 54
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample. '
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/06/89
Dilution Factor: 1

This method blank appliies to the following samples: GWMS-1, GWMS-2.

13



IT Corporation IT ANALYTICAL SERVICES

N ber 28, 1989 ‘ 5815 MIDDLEBROOK PIKE
ovemer KNOXVILLE, TN '
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

[P

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECQVERY

Results in ug/liter (ppb)

Client Sample IN: GWMS-1, GWMS-2 (MW-02)
Lab Sample ID: JJgoso

Conc. :
Spike Sample MS MS %
Added Conc. Conc. Rec.
1,1-dichloroethene 50 5 U 52.3 105
trichloroethene 50 5 U 53.5 107
benzene 50 5 U 37.0 74 *
toluene 50 5U 38.4 77
chlorobenzene 50 5V 52.3 105
Conc.
Spike MSD MSD %
Added Conc. Rec., RPD
1,1-dichloroethene 50 49.0 98 7
trichloroethene 50 52.8 106 1
benzene 50 37.4 75 * -1
toluene 50 37.5 75 * 3
chlorobenzene 50 51.6 103 2

RPD = Relative Percent Difference

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J = Indicates an estimated value less than the detection limit.

*Asterisked values are outside USEPA advisory QC limits.

14
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

PRSI S

WATER SURROGATE PERCENT RECOVERY SUMMARY

' VOLATILE

Sample 1oluene-D8 BFB 1,2 Dichloroethane-D4

_No. (88-110%)* (86-115%)* (76-114%)*
GW Rinsate 97 96 78
MW-01 96 99 91
MW-02 99 103 91
MW=-02 Dup 102 96 86
MW-05 104 99 94
MW-06 108 101 91
Trip Blank 90 95 80
GWMS-1 94 97 83
GWMS-2 95 102 81
Method Blank 1 106 108 94
Method Blank 2 101 97 96
Method Blank 3 97 101 82

*Values in parenthesis represent USEPA contract required QC limits.

15



IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

w

SEMIVOLATILE TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 1
Lab Sample ID: BL4994

Compound Compound
phenol 10U bis(2-chloroethoxy)methane 10U
bis(2-chloroethyl)ether 10 U 2,4-dichlorophenol 10U
2-chlorophenol 10U 1,2,4=-trichlorobenzene 10 U
1,3-dichlorobenzene 10 Y naphthalene 10 U
1,4-dichlorobenzene 10U d4-chloroaniline 10U
benzyl alcohol 10U hexachlorobutadiene 10 U
1,2-dichlorobenzene 10U 4-chloro-3-methylphenol 10U
2-methylphenol 10U 2-methylnaphthalene 10 U
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10 U
4-methylphenol 10 U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chloronaphthalene 10U
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10 U dimethyl phthalate 10 U
2-nitrophenol 10U acenaphthylene 10 U
2,4-dimethylphenol 10U 2,6=-dinitrotoluene 10 U
benzoic acid 50 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1

This method blank applies to the following samples:

MW-05, MW-06.

GW Rinsate, MW-01, MW-02 Dup,



IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: ITEK 44421

IT Corporation
November 28, 1989
client Project ID: COE-Plum Brook Ordnance Works

Ui e e

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/liter (ppb)

Sample Matrix: Water
Client Sample ID: Method Blank 1
Lab Sample ID: BL4994
Compound Compound

3-nitroaniline 50 U anthracene 10 U
acenaphthene 10 U di-n-butylphthalate 10 U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10 U
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 10V 3,3'-dichlorobenzidine 20 U
Jiethylphthalate 10U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10U chrysene 10U
fluorene 10U bis(2-ethylhexyl)phthalate 10U
d4-nitroaniline 50 U di-n-octylphthalate 10 U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenyliamine!l 10U benzo(k )fluoranthene 10U
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10V

U - Compound was analyzed fpr but not detected.

sample.

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

_

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-01
Lab Sample ID: JJgo78

Compound Cormpound
phenol 10U bis(2-chloroethoxy )methane 10U
bis(2-chloroethyl)ether 10 U 2,4-dichlorophenol 10U
2-chlorophenol 10U 1,2,4-trichlorobenzene 10U
1,3-dichlorobenzene 10 U naphthalene 10 U
1,4-dichlorobenzene 10U 4-chloroaniline 10U
benzyl alcohol 10 U hexachlorobutadiene 10U
1,2-dichlorobenzene 10U 4-chloro-3-methyliphenol 10U
2-methylphenol 10V 2-methylnaphthalene 10U
bis(2-chloroisopropyl)ether 10 U hexachlorocyclopentadiene 10U
4-methyiphenol 10U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10 U 2,4,5-trichlorophenol 52 U
hexachloroethane 10 U 2-chloronaphthalene 10 U
nitrobenzene 10U 2-nitroaniline 52 U
isophorone 10 U dimethyl phthalate 10U
2-nitrophenol 10U acenaphthylene 10 U
2,4-dimethyliphenol 10U 2,6=dinitrotoluene 10U
benzoic acid 52 U

U - Compound was analyzed for but not detected.

The number is the detection limit for the

sample.
J - Indicates an estimated value less than the detection limit.
Date Extracted: 10/26/89
Date Analyzed: 11/09/89

Dilution Factor: 1

18



IT Co rporat ion IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/liter (ppb)

Sample Matrix: Water
Client Sample ID: MW-01
Lab Sample ID: JJ8078
Compound Compound

3-nitroaniline 52 U anthracene 10U
acenaphthene 10U di-n-butylphthalate 10U
2,8-dinitrophenol 52 U fluoranthene 10 U
4-nitrophenol 52 U pyrene 10U
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 10UV 3,3'-dichlorobenzidine 21 1)
diethylphthalate 10 U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10 U chrysene 10 U
fluorene 10U bis(2-ethylhexyl)phthalate 10U
d-nitroaniline 52 U di-n-octylphthalate 10 U
4,6-dinitro-2-methylphenol 52 U benzo(b)fluoranthene 10U
n-nitrosodiphenylamine!l 10U benzo(k)fluoranthene 10U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10U
hexachlorobenzene 10U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol 52 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection 1imit for the

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Nate Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Cor'porationq 5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

{5

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-02 Dup
Lab Sample ID: JJsoso

Compound Compound
phenol 10 U bis(2-chloroethoxy )methane 10 U
bis(2-chloroethyl)ether 10 U 2,4-dichlorophenol 10U
2-chlorophenol 10 U 1,2,4-trichlorobenzene 10U
1,3-dichlorobenzene 10 U naphthalene 10U
1,4-dichlorobenzene 10 U 4-chloroaniline 10 U
benzyl alcohol 10U hexachlorobutadiene 10U
1,2-dichlorobenzene 10 U 4-chloro-3-methylphenol 10 U
2-methylphenol 10 U 2-methylnaphthalene 10 U
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10U
4-methylphenol 10U 2,4,6-trichlorophenol 10U
n-nitroso-di-n-propylamine 10 U 2,4,5-trichlorophenol 50 U
hexachloroethane 10 U 2-chloronaphthalene 10 U
nitrobenzene 10 U 2-nitroaniline 2 J
isophorone 10U dimethyl phthalate 10 U
2-nitrophenol 10 U acenaphthylene 10U
2,4-dimethylphenol 10 U 2,6-dinitrotoluene 25
benzoic acid 50 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1

20



. IT ANALYTICAL SERVICES
égvg:ﬂ:g‘:’;g‘ " oag 5815 MIDDLEBROOK PIKE
, KNOXVILLE. TN

Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in upg/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-02 Dup

Lab Sample ID: JJ8oso
Compound Compound

3-nitroaniline 12 J anthracene 10U
acenaphthene 10U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50U pyrene 10 U
dibenzofuran 10U butylbenzylphthalate 10U
’,4-dinitrotoluene 140 3,3'-dichlorobenzidine 20 U
diethylphthalate 10 U benzo(a)anthracene 10 U
4-chlorophenyl-phenylether 10U chrysene 10U
fluorene 10 U bis(2-ethylhexyl)phthalate 10 U
d4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylaminel 10 U benzo(k)fluoranthene 10 U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10 U
phenanthrene 10U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/26/89

Date Analyzed: 11/09/89
Dilution Factor: 1

21



IT ANALYTICAL SERVICES

\ET Corporatior{ggg 5815 MIDDLEBROOK PIKE
November 28, KNOXVILLE, TN :
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

—

SEMIVOLATILE TARGET COMPOUND LIST
Results in pg/liter (ppb)
Sample Matrix: Water

Client Sample ID: MW-05
Lab Sampie ID: JJgosl1

Compound Compound

phenol 10U bis(2-chloroethoxy )methane 10U
bis(2-chloroethyl)ether 10U 2,4-dichlorophenol 10U
2-chlorophenol : 10 U 1,2,4-trichlorobenzene 10 U
1,3-dichlorobenzene 10 U naphthalene 10 U
1,4-dichlorobenzene 10 U 4-chloroaniline 10 U
benzyl alcohol 10U hexachlorobutadiene 10 U
1,2-dichlorobenzene 10U 4-chloro-3-methylphenol 10U
2-methylphenol 10 U 2-methyinaphthalene 10U
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10 U
4-methylphenol 10 U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chloronaphthalene 10 U
nitrobenzene 10 U 2-nitroaniline 50 U
isophorone 10 U dimethyl phthalate 10U
2-nitrophenol 10U acenaphthylene 10U
2,4-dimethylphenol 10 U 2,6-dinitrotoluene 10U
benzoic acid 50U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/26/89

Date Analyzed: 11/09/89
Dilution Factor: 1

22



IT Corporation
November 28, 1989

Client Project ID: COE-Plum Brook Ordnance Works

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number:

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Client Sample ID: MW-05
Lab Sample ID: JJ8o81

Compound

3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol

dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene

4-nitroaniline
4,6-dinitro-2-methylphenol
n-nitrosodiphenylaminel
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene

U - Compound was analyzed for but not detected.

sample.

Results in ug/liter (ppb)

Sample Matrix:

cCcccacacaococacacacacacocc

Water

Compound

anthracene
di-n-butylphthalate
fluoranthene

pyrene
butylbenzylphthalate
3,3'-dichlorobenzidine
benzo(a)anthracene
chrysene
bis(2-ethylhexyl)phthalate
di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Nate Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1

23
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IT Corporation

IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

—

SEMIVOLATILE TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-06
Lab Sample ID: JJ8082

Compound Compound
pheno]l 10U bis(2-chloroethoxy)methane
bis{2-chloroethyl)ether 10U 2,4-dichlorophenol
2-chlorophenol 10U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 10 U naphthalene
1,4-dichlorobenzene 10U 4-chloroaniline
benzyl alcohol JURY) hexachlorobutadiene
1,2-dichlorobenzene 10V 4-chloro-3-methylphenol
2-methylphenol 10U 2-methylnaphthalene
bis(2-chloroisopropy]l)ether 10 U hexachlorocyclopentadiene
4-methylphenol 10 U 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol
hexachloroethane 10 U 2-chloronaphthalene
nitrobenzene 10 U 2-nitroaniline
isophorone 10V dimethyl phthalate
2-nitrophenol 10U acenaphthylene
2,4-dimethylphenol 10V 2,6-dinitrotoluene
benzoic acid 50 U

U - Compound was analyzed for but not detected.

The number is the detection 1imit for the

sample.
J - Indicates an estimated value less than the detection limit.
NDate Extracted: 10/26/89
Date Analyzed: 11/09/89

Dilution Factor: 1

24
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IT Corporation IT ANALYTICAL SERVICES
Nove;;Zﬁ 28 1989 5815 MIDDLEBROOK PIKE
’ KNOXVILLE. TN

Client Project 10: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

PRSI

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Sample Matrix: Water
Client Sample ID: MW-06
Lab Sample ID: JJ8082
Compound Compound

3-pitroaniline 50 U anthracene 10U
acenaphthene 10U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10 U
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10 U chrysene 10 U
fluorene 10 U bis(2-ethylhexyl)phthalate 10 U
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylamine!l 10 U benzo(k )fluoranthene 10U
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10 U
hexachlorobenzene 10U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10 U
phenanthrene 10U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected.

sample.

Results in ug/liter (ppb)

The number is the detection limit for the

J - Indicates an estimated value Tess than the detection limit.

1 - Detected as diphenylamine.

NDate Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1
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[T Corporation
November 28, 1989

KNOXVILLE, TN
ITEK 44421

Client Project ID: COE-Plum Brook Ordnance Works Job Number:

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: GW Rinsate
Lab Sample ID: JJ8085

Compound Compound
phenol 104 bis(2-chloroethoxy )methane
bis{2-chloroethyl)ether 10U 2,4-dichlorophenol
2-chlorophenol 10U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 10U naphthalene
1,4-dichlorobenzene 10 U 4-chloroaniline
benzyl alcohol 10U hexachlorobutadiene
1,2-dichlorobenzene 10 U 4-chloro-3-methylphenol
2-methylphenol 10U 2-methylnaphthalene
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene
4-methylphenol 10 U 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 10V 2,4,5-trichlorophenol
hexachloroethane 10U 2-chloronaphthalene
nitrobenzene 10 U 2-nitroaniline
isophorone 10 U dimethyl phthalate
2-nitrophenol 10 U acenaphthylene
2,4-dimethylphenol 10 U 2,6=-dinitrotoluene
benzoic acid 50 U

U - Compound was analyzed for but not detected.

The number is the detection limit for the

sample.
J -~ Indicates an estimated value less than the detection limit.
Nate Extracted: 10/26/89
Date Analyzed: 11/09/89

Dilution Factor: 1
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IT Corporation
November 28, 1989

Client Project 10: COE-Plum Brook Ordnance Works

10—

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN

Job Number:

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Client Sample ID: GW Rinsate
Lab Sample ID: JJ8085

Compound

3-pitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol

dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene

d-nitroaniline
4,6-dinitro-2-methylphenol
n-nitrosodiphenylaminel
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene

U - Compound was analyzed for but not detected.

sample.

cCcccccacacacacaccacacacacc

Sample Matrix:

Results in pg/liter (ppb)

Water

Compound

anthracene
di-n-butylphthalate
fluoranthene

pyrene
butylbenzylphthalate
3,3'-dichlorobenzidine
benzo(a)anthracene
chrysene
bis(2-ethylhexyl)phthalate
di-n-octylphthalate
benzo(b)fluoranthene
benzo(k )fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

NDate Extracted: 10/26/89
Date Analyzed: 11/09/89
Dilution Factor: 1
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IT Corporation

IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

SEMIVOLATILE TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 2
Lab Sample ID: BLAOO44

Compound Compound
phenol 10U bis(2-chloroethoxy )methane
bis(2-chloroethyl)ether 10 U 2,4-dichlorophenol
2-chlorophenol 10 U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 10 U naphthalene
1,4-dichlorobenzene 10 Y d-chloroaniline
benzyl alcohol 104U hexachlorobutadiene
1,2-dichlorobenzene 10 U 4-chloro-3-methylphenol
2-methylphenol 10 U 2-methylnaphthalene
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene
4-methylphenol 10U 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol
hexachloroethane 10 U 2-chloronaphthalene
nitrobenzene 10U 2-nitroaniline
isophorone 10U dimethyl phthalate
2-nitrophenol 10 U acenaphthylene
2,4-dimethylphenol 10U 2,6-dinitrotoluene
benzoic acid 50U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

Date Extracted: 11/06/89
Date Analyzed: 11/09/89
Dilution Factor: 1

This method blank applies to the following samples: MW-02, GWMS-1, GWMS-2.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE. TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

M

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/liter (ppb)

Sample Matrix: Water
Client Sample ID: Method Blank 2
Lab Sample ID: BLAOO44
Compound Compound

3-nitroaniline 50 U anthracene 10U
acenaphthene 10 U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10 U butylbenzylphthalate 10 U
2,4-dinitrotoluene 10U 3,3"'-dichlorobenzidine 20 U
diethylphthalate 10U benzo{a)anthracene 10U
4-chlorophenyl-phenylether 10 U chrysene 10 U
fluorene 10V his(2-ethylhexyl)phthalate 10 U
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro=-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylaminel 10U benzo(k)fluoranthene 10U
4-bromophenyl-phenylether 10 U benzo{a)pyrene 10 U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10U benzo(g,h,i)perylene 10 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 11/06/89
Date Analyzed: 11/09/89
Dilution Factor: 1



IT Corporation

IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
_ KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

SEMIVOLATILE TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: MW-02
Lab Sample ID: JJgo79

Compound Compound
phenol 10U bis(2-chloroethoxy)methane
bis(2-chloroethyl)ether 10U 2,4-dichlorophenol
2-chlorophenol 10U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 10 U naphthalene
1,4-dichlorobenzene 10U 4-chloroaniline
benzyl alcohol 10 U hexachlorobutadiene
1,2-dichlorobenzene 10U 4-chloro-3-methylphenol
2-methylphenol 10 U 2-methylnaphthalene
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene
4-methylphenol 10UV 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol
hexachloroethane 10U 2-chloronaphthalene
nitrobenzene 10U 2-nitroaniline
isophorone 10U dimethyl phthalate
2-nitrophenol 10 U acenaphthylene
2,4-dimethylphenol 10U 2,6-dinitrotoluene
benzoic acid 50 U

U - Compound was analyzed for but not detected.

sample. :

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

NDate Extracted: 11/06/89
Date Analyzed: 11/09/89
Dilution Factor: 1
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. IT ANALYTICAL SERVICES
rﬂgvg;gg:r;g 02989 5815 MIDDLEBROOK PIKE
i KNOXVILLE. TN

Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)
Sample Matrix: Water

Client Sample ID: MW-02
Lab Sample ID: JJ8079

Compound Compound
3-nitroaniline 13 J anthracene 10U
acenaphthene 10U di-n-butylphthalate 10U
2,4-dinitrophenol . 50 U fluoranthene 10U
4-nitrophenol 3J pyrene 10U
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 160 3,3'~dichlorobenzidine 20 U
diethylphthalate 10 U benzo(a)anthracene 10 U
4-chlorophenyl-phenylether 10 U chrysene 10U
fluorene 10U bis(2-ethylhexyl)phthalate 2 J
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenylaminel 10U benzo(k)fluoranthene 10 U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10V
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol ’ 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 11/06/89

Date Analyzed: 11/09/89
Dilution Factor: 1
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE. TN ~
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [ITEK 44421

WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Results in ug/liter (ppb)
Client Sample ID: GWMS-1, GWMS-2 (MW-02)

Lab Sample ID: JJ8o79

Conc.

Spike Sample MS MS %

Added Conc. Conc. Rec.
phenol 400 10 U 176 44
2-chlorophenol 400 10 U 240 60
1,4-dichlorobenzene 200 10 Y 144 72
n-nitroso-di-n-propylamine 200 10 U 164 82
1,2,4-trichlorobenzene 200 10 U 144 72
4-chloro-3-methylphenol 400 10 U 296 74
acenaphthene 200 10 U 166 83
4-nitrophenol 400 2.58 J 278 69
2,4-dinitrotoluene 200 156 328 86
pentachlorophenol 400 50 U 187 47
pyrene 200 10 U 160 ¢

Conc.

Spike MSD MSD %

Added Conc. Rec. RPD
phenol 400 198 50 -13
2-chlorophenol 400 276 69 -14
1,4-dichlorobenzene 200 157 79 -9
n-nitroso-di-n-propylamine 200 183 92 -11
1,2,4-trichlorobenzene 200 157 79 -9
4-chloro-3-methylphenol 400 300 75 -1
acenaphthene 200 177 89 -7
4-nitrophenol 400 256 63 9
2,4-dinitrotoluene 200 356 100 * -15
pentachlorophenol 400 148 37 24
pyrene 200 170 85 -6

RPD = Relative Percent Difference

U - Compound was analyzed for but not detected. The number is the detection limit for the
J - isg?lgées an estimated value less than the detection limit.

*Asterisked values are outside USEPA advisory QC limits.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN '
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

WATER SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

Nitro- 2-Fluoro-  Terphenyl- 2-Fluoro- Tigg;gmo-

Sample Benzene-D5 Biphenyl D14 Phenol-D5 Phenol Phenol
_No. (35-114%)* (43-116%)*  (33-141%)*  (10-94%)*  (21-100%)*  (10-123%)*
GW Rinsate 83 70 79 34 47 76
MW-01 82 73 82 32 44 84
MW-02 91 77 76 28 40 70
MW-02 Dup 82 71 69 29 37 80
MW-05 76 67 86 31 43 73
MW-06 78 69 78 37 50 82
GWMS-1 87 73 70 41 50 76 .
GWMS-2 93 78 72 45 57 76
Method Blank 1 86 69 80 35 50 80
Method Blank 2 89 75 88 33 50 81

*Values in parenthesis represent USEPA contract required QC limits.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

e S

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Method Blank 1 MW-01 MW=02
Lab Sample ID: BLO137 JJ8086 JJ8o8g7
1,3,5-trinitrobenzene 0.050 U 0.050 U 0.25 U*
1,3-dinitrobenzene 0.050 U 0.050 U 0.25 U*
nitrobenzene 0.048 U . 0.048 U 0.24 U*
2,4,6-trinitrotoluene 0.074 U 0.074 U 0.37 U*
2,6-dinitrotoluene 0.053 U 0.053 U 0.26 U*
2,4-dinitrotoluene N.11 U 0.11 U 0.55 U*
nitrotoluene 0.048 U 0.048 U 0.24 U*
Date Analyzed: 10/30/89 10/30/89 10/30/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
* . Detection limit is higher than normal due to sample matrix interferences.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: MW-02 Dup MW-05

Lab Sample ID: JJg8088 JJ8089

1,3,5-trinitrobenzene 0.25 U* 0.050 U
1,3-dinitrobenzene 0.25 u* 0.050 U
nitrobenzene 0.24 U* 0.048 U
2,4,6-trinitrotoluene 0.37 U* 0.074 U
2,6-dinitrotoluene 0.26 U* 0.053 U
2,4-dinitrotoluene 0.55 U* 0.11 U
nitrotoluene 0.24 U* 0.048 U
Date Analyzed: 10/30/89 10/30/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
* - Detection limit is higher than normal due to sample matrix interferences.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Method Blank 2 MW-06 GW Rinsate
Lab Sample ID: BLO138 JJ8090 JJ8091
1,3,5-trinitrobenzene 0.050 U 0.050 U 0.050 U
1,3-dinitrobenzene 0.050 Y 0.050 U 0.050 U
nitrobenzene 0.048 U 0.048 U 0.048 U
2,4,6-trinitrotoluene 0.074 U 0.074 U 0.074 U
2,6-dinitrotoluene 0.053 U 0.053 U 0.053 U
2,4-dinitrotoluene 0.11 U 0.11 U 0.11 U
nitrotoluene 0.048 U 0.048 U 0.048 U
Date Analyzed: 10/31/89 10/31/89 10/31/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 KNOXVILLE. TN .
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

METALS ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: MW-01 MW-02 MW-02 Dup MW-05
Lab Sample ID: JJ8072 JJ8073 JJgo74 JJ8075
arsenic 0.005 U* 0.01 U~ 0.004 U* 0.007 u*
iron 2.8 2.7 1.5 0.8
manganese 0.31 2.8 3.0 0.053
selenium 0.003 U* 0.015 U* 0.015 uy* 0.003 uU*
sodium 18.4 401 441 17.0
mercury 0.001 U 0.001 U 0.001 U 0.001 U

U - Compound was analyzed for but not detected. The number is the detection 1imit for the
sample.
* - Detection 1imit higher than normal due to sample matrix interferences.

Date Digested: 10/30/89

Date Analyzed: 10/31/89 (ICP)
10/31 and 11/01/89 (GFAA)
10/31/89 (CVAA)
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN '
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

RN

METALS ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: MW-06 GW Rinsate Method Blank
Lab Sample ID: JJ8076 148077 PBWC0866/C0871
arsenic 0.005 0.002 U 0.002 U
iron 0.76 0.01 U 0.01 U
manganese 0.093 0.002 U 0.002 U
selenium ' 0.003 U* 0.002 U 0.002 U
sodium 15.3 0.2 U 0.2 U
mercury 0.001 U 0.001 U NR

U - Compound was analyzed for but not detected. The number is the detection 1limit for the
sample.

* . Detection limit higher than normal due to sample matrix interferences.

NR - Not required. :

Date Digested: 10/30/89
Date Analyzed: 10/31/89 (ICP)

10/31 and 11/01/89 (GFAA)
10/31/89 (CVAA)
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 28, 1989 XNOX ™
Client Project ID: COE-Plum Brook Ordnance Works Job Number: ITEK 44421

M

WASTEWATER ANALYSIS
Results in mg/liter (ppm) unless otherwise stated

Sample Matrix: Water

Client Sample ID Lab Sample ID pH (standard units) Sulfate
Method Blank P0614 * 10 U
MW-01 JJ8066 6.38 130
MW-02 JJgos7 6.95 950
MW-02 Dup JJ8068 6.92 950
MW-05 JJ8069 7.68 10U
MW-06 JJso70 7.56 60

GW Rinsate JJgo7l 7.37 10 U
Date Analyzed 10/25/89 11/10/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
* _ A method blank is not applicable for pH analysis.
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IT Corporation IT ANALYTICAL SERVICES

November 28, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN
Client Project ID: COE-Plum Brook Ordnance Works Job Number: [TEK 44421

L
WASTEWATER ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Nitrate,
Client Sample ID Lab Sample ID as N
Method Blank PO617 0.05 U
MW-01 JJ8060 0.07
MW-02 JJ8o061 0.25 U*
MW-02 Dup | JJ8062 0.25 U*
MW-05 JJ8o63 0.05 U
MW-06 JJ8064 0.12
-GW Rinsate JJ8065 0.05 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

* - Elevated detection 1imit due to dilution factor. Dilution was required because
of turbidity of the sample.

Date Analyzed: 11/13/89
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TECHNOLOGY

INTERNATIONAL ANALYTICAL
‘E CORPORATION SERVICES

CERTIFICATE OF ANALYSIS
IT Corporation November 30, 1989
312 Directors Drive
Knoxville, TN 37923
ATTN: Don Burton
Job Number: ITEK 44394 P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: COE=-Plum Brook

Date Received by Lab: 10/20/89

Number of Samples: Nine (9)

Sample Type: Soil-eight (8), Trip Blank-one (1)

I. Introduction

On 10/20/89, eight (8) soil samples and one (1) trip blank arrived at the
ITAS-Knoxville, Tennessee laboratory from the COE-Plum Brook Ordnance Works site in
Sandusky, Ohio. The list of analytical tests performed, as well as date of receipt
and analysis, can be found in the attached report.

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of
data will include sample identification information and the analytical results.
Please note that all but CLP data are blank corrected, i.e., if any compound is found
in the corresponding laboratory blank, it is subtracted from the analytical result
before it is reported. CLP data are not blank corrected and CLP soil results are
reported on a dry weight basis.

The samples were analyzed for Target Compound List (TCL) volatile and semivolatile
organic compounds by gas chromatography/mass spectroscopy (GC/MS) in accordance with
the EPA CLP 2/88 Statement of Work.

The samples were analyzed for the requested nitroexplosives by high performance
1iquid chromatography (4PLC) based on USATHAMA method 8H.

Revi ’ed and Approved:

Laboratory Manager

Amencan Councl of independent Laboratories
International Assoc:ation of Environmental Testing Laboratornes
Amerncan Association for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 581.1-89



IT ANALYTICAL SERVICES

»ET C°"’°ra38" - 5815 MIDDLEBROOK PIKE
ovember s KNOXVILLE. TN
client Project ID: COE-Plum Brook Job Number: ITEK 44394

II. Analytical Results/Methodology (continued)

The samples were analyzed for the requested metals by inductively coupled plasma
spectroscopy (ICP), graphite furnace atomic absorption spectroscopy (GFAA) and cold
vapor atomic absorption spectroscopy (CVAA) based on EPA SW-846 methods 3050, 6010,
3020, 7060, 7740 and 7471.

The samples were analyzed for sulfate and nitrate by colorimetric determination based
on EPA SW-846 methods 9035 and 9200, respectively.

The pH of the samples was measured by an electrometric procedure based on EPA SW-846
method 9045,

[1I. Quality Control

Routine laboratory level I QC was performed for all parameters but CLP parameters.
CLP analyses followed project specific QC tracking.

The volatiles analyses were performed on 10/30 and 10/31/89 by purge and trap with
J&W DB-624 Megabore column on a Finnigan OWA GC/MS/DS. The semivolatiles analyses
‘ere performed on 10/25 and 10/26/89 by direct injection of sample extract on a J&W
B=5 capillary column on a YG TRIO-2 GC/MS/DS. The volatiles runs generally went
well, with some varying acetone levels seen. Samples SB05 and SBO6 showed high ace-
tone levels and were rerun at medium level, with both initial and rerun data sub-
mitted. The samples had the consistency of a hard dry paste, and it was difficult to
mix without losing volatiles; the indication was that acetone was more concentrated
near the surface of the sample. The semivolatiles runs went well. There were no
other problems seen in final review of the data for either fraction. Associated QC
samples were analyzed with ITAS project ITEK 44414, sample SB-10.

The samples were extracted on 10/30/89 and analyzed on 10/31/89 for the requested
nitroexplosives. Sample MWO2B-C/6-8 showed an elevated detection limit for nitroben-
Zzene due to matrix interferences and is noted as such on the report form. No other
problems were encountered. A1l run QC was acceptable.

The samples were digested on 10/25/89 for ICP and GFAA. The samples for mercury ana-
lysis were prepared just prior to analysis. The CVAA analysis for mercury was per-
formed on 10/26/89; the GFAA analyses for arsenic and selenium were performed on
10/29 and 10/31/89; the remaining metals were analyzed by ICP on 10/28/89. All run
QC was acceptable. No problems were encountered.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

[Il. Quality Control (continued)

The samples were analyzed for nitrate and sulfate on 11/13/89 and 11/14/89, respec-
tively. Elevated detection limits were reported for all samples due to extreme
sample turbidity. The samples were filtered and centrifuged, but this did not elimi-
nate the turbidity effects. No other problems were encountered.

The pH of the 'samples was measured on 11/09/89. No problems were encountered.
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Client Project ID: COE-Plum Brook ITEK 44394
e ____________________________________ ]

IT Corporation
November 30, 1989

Job Number:

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water
Client Sample ID: Method Blank
Lab Sample ID: VB1030
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 2 J 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 51U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5 U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5 ethylbenzene 5U
vinyl acetate 10U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected.

sample.

J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1

The number is the detection limit for the



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ng/liter (ppb)

Sample Matrix: Water

Client Sample ID: Trip Blank

Lab Sample ID: JJ7766
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5U
vinyl chloride 10 U trichloroethene 54U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 2 BJ 1,1,2-trichloroethane 5U
acetone 10 U benzene 5U
arbon disulfide 5 U trans-1,3-dichloropropene 5U
iyl=dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5 U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 54U
1,1,1-trichloroethane 5 U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value Tess than the detection limit.

R - Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89
Dilution Factor: 1



IT Corporation
November 30, 1989

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Client Project ID: COE-Plum Brook Job Number: ITEK 44394
—

Sample
No.

Trip Blank

Method Blank

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,7 Dichloroethane-D4
(88-110%)* (86-115%)* (76-114%)*
97 98 98
91 92 93

*Values in parenthesis represent USEPA contract required QC limits.



IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

— ‘

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: VB1030
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 2 J 1,1,2-trichloroethane 5 U
acetone 10U benzene 5U
arbon disulfide 5U trans-1,3-dichloropropene 5U
.,1-dichloroethene 54U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10 U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 54U
carbon tetrachloride 5U ethylbenzene 5 U
vinyl acetate 10 U styrene 5U
bromodichloromethane 5U total xylenes 51U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1

This method blank applies to the following samples: MW02B-C/6-8, SBO1l, SBO2, SBO3,
SBO3 DL, SB04, SBO4 Split, SBO5, SBO6, SBO6 DL.

DL - Dilution



IT ANALYTICAL SERVICES

|\IJT Corpor;éiorlwogg 5815 MIDDLEBROOK PIKE
ovember 30, 12 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [TEK 44394

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: VB1031
Compound Compound

chloromethane 1,200 U 1,2-dichloropropane 620 U
bromomethane 1,200 U cis-1,3-dichloropropene 620 U
vinyl chloride 1,200 U trichloroethene 620 U
chloroethane 1,200 U dibromochloromethane 620 U
methylene chloride 260 J 1,1,2-trichloroethane 620 U
acetone 1,200 U benzene 620 U
carbon disulfide 620 U trans-1,3-dichloropropene 620 U
1,1-dichloroethene 620 U bromoform 620 U
1,1-dichloroethane 620 U 4-methyl-2-pentanone 1,200 U
1,2-dichloroethene (total) 620 U 2-hexanone 1,200 U
chloroform 620 U tetrachloroethene 620 U
1,2-dichloroethane 620 U 1,1,2,2-tetrachloroethane 620 U
2-butanone 1,200 U toluene 620 U
1,1,1-trichloroethane 620 U chlorobenzene 620 U
carbon tetrachloride _ 620 U ethylbenzene 620 U
vinyl acetate 1,200 U styrene 620 U
bromodichloromethane 620 U total xylenes 620 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample. _
J - Indicates an estimated value less than the detection limit.

Nate Analyzed: 10/31/89
Dilution Factor: 1
This method blank applies to the following sample: SBOS DL.

NL - NDilution



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
client Project ID0: COE-Plum Brook Job Number: ITEK 44394

20 .

VOLATILE ORGANIC TARGET COMPOQUND LIST
Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: SBO1
Lab Sample ID: JJ7767

Compound Compound
chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane A 12 U dibromochloromethane 6 U
methylene chloride 10 8 1,1,2-trichloroethane 6 U
acetone 12 U benzene 6 U
‘arbon disulfide 6 U trans-1,3-dichloropropene 6 U
.,1=-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 4
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 44
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 34 ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 2 J

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89
Dilution Factor: 1
% Moisture: 17



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

—

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB0O2

Lab Sample ID: JJ7770
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 Y trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 4 BJ 1,1,2-trichloroethane 6 U
acetone 12 U benzene 6 U
-arbon disulfide 6 U trans-1,3-dichloropropene 6 U
L,1-dichloroethene 6 U bromoform 6 U
l,1-dichloroethane 6 U 4-methyl-2-pentanone 12V
1,2-dichloroethene (total) 6 U 2-hexanone 54J
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachioroethane 6 U
2-butanone 12 U toluene 34
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 34J ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 2 J

1) - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Nate Analyzed: 10/30/89

Dilution Factor: 1
% Moisture: 15

10



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

”

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO3

Lab Sample ID: JJ7771
Compound Compound

chloromethane 12 YU 1,2-dichloropropane 6 U
bromomethane 12 U cis=1,3=-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 108 1,1,2-trichloroethane 6 U
acetone 990 D benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 34J
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.
D

Compound analyzed at a secondary dilution factor.

Nate Analyzed: 10/30/89
Dilution Factor: 1
% Moisture: 18

11



IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

A

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO4

Lab Sample ID: JJ7772
Compound Compound

chloromethane 11 Y 1,2-dichloropropane 6 U
bromomethane 11 U cis-1,3-dichloropropene 6 U
vinyl chloride 11U trichloroethene 6 U
chloroethane 11 U dibromochloromethane 6 U
methylene chloride 88 1,1,2-trichloroethane 6 U
acetone 65 benzene 6 U
arbon disulfide 6 U trans-1,3-dichloropropene 6 U
.y1=-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 11 v
1,2-dichloroethene (total) 6 U 2-hexanone 11
chloroform 6y tetrachloroethene 6 U
1,2-dichloroethane 6Y 1,1,2,2-tetrachloroethane 6 U
2-butanone 11U toluene 4
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 34 ethylbenzene 6 U
vinyl acetate 11U styrene 6 U
bromodichloromethane 6 U total xylenes 2 J

U - Compound was analyzed fbr but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89

Dilution Factor: 1
% Moisture: 12
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project I1D: COE-Plum Brook Job Number: ITEK 44394

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO4 Split

Lab Sample ID: JJ7773
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane . 12 Y cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 98B 1,1,2-trichloroethane 6 U
acetone 12 4 benzene 6 U
arbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1=dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 Y
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 4
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 44 ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B -~ Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89

Dilution Factor: 1
% Moisture: 14

13



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44394

—‘

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBOS

Lab Sample ID: JJ7774
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U ¢is-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 5 8J 1,1,2-trichloroethane 6 U
acetone 4,300 D benzene 6 U
zarbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 Y bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U4 toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Indicates an estimated value Tess than the detection limit.
Analyte was found in the blank as well as the sample.
Compound analyzed at a secondary dilution factor.

J
B8
D

Date Analyzed: 10/30/89
Dilution Factor: 1
% Moisture: 17
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [TEK 44394

e

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO6

Lab Sample ID: JJ7775
Compound Compound

chloromethane 11 U 1,2-dichloropropane 6 U
bromomethane 11 U cis-1,3-dichloropropene 6 U
vinyl chloride 11y trichloroethene 6 U
chloroethane 11 U dibromochloromethane 6 U
methylene chloride 5 BJ 1,1,2-trichloroethane 6 U
acetone 2,300 D benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 Y bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 11 u
1,2-dichloroethene (total) 6 U 2-hexanone 11 v
chioroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 11 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 11U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.
J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.
D - Compound analyzed at a secondary dilution factor.

Date Analyzed: 10/30/89
Dilution Factor: 1
% Moisture: 11
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
.iient Project ID: COE-Plum Brook Job Number: ITEK 44394

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: MW02B-C/6-8

Lab Sample ID: JJ7776
Compound Compound

. chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 6 BJ 1,1,2-trichloroethane 6 U
acetone 12 Y benzene 6 U
irbon disulfide 6 U trans-1,3-dichloropropene 6 U
.,1=-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 4
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6V tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2=butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 14 ethylbenzene 6 U
vinyl acetate 12 Y styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89

Dilution Factor: 1
% Moisture: 19
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IT Corporation
November 30, 1989

client Project ID:

COE-Plum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: ITEK 44394

Sample
No.

MW02B-C/6-8
SRO1

SB02

SBO3

SBO3 DL
SB04

SB04 Split
SBOS

SB06

Method Blank
S80S DL
SB06 DL

Method Blank

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-Dé4
(81-117%)* (74-121%)* (70-121%)*
94 96 96
100 102 97
98 93 93
95 96 98
94 97 96
93 92 94
99 94 100
92 93 93
92 95 95
91 92 93
103 105 102
93 97 102
108 112 107

*Values in parenthesis represent USEPA contract required QC limits.

DL - Dilution

17



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
‘'ovember 30, 1989 KNOXVILLE. TN
.lient Project ID: COE-Plum Brook Job Number: [ITEK 44394

— '

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: BL4976
Compound Compound

phenol 330 U bis(2-chloroethoxy)methane 330 U
bis(2-chloroethyl)ether 330 U 2,4-dichlorophenol 330 U
2-chlorophenol 330 U 1,2,4-trichlorobenzene 330 U
1,3-dichlorobenzene 330 U naphthalene 330 U
1,4-dichlorobenzene 330 U 4-chloroaniline 330 U
~enzyl alcohol 330 U hexachlorobutadiene 330 U

2-dichlorobenzene 330 U 4-chloro-3-methylphenol 330 U
--methylphenol 330 U 2-methylnaphthalene 330 U
bis(2-chloroisopropyl)ether 330 U hexachlorocyclopentadiene 330 U
4-methylphenol 330 U 2,4,6=-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophenol 1,600 U
hexachloroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-nitroaniline 1,600 U
isophorone 330 U dimethyl phthalate 330 U
2-nitrophenol 330 U acenaphthylene 330 U
2,4-dimethylphenol 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89

Date Analyzed: 10/25/89
Dilution Factor: 1

18



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Jlient Project IN: COE-PTum Brook Job Number: ITEK 44394

’

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: RL4976
Compound : Compound

3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butylphthalate 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran 330 U butylbenzylphthalate 330 U
2,4-dinitrotoluene 330 U 3,3'-dichlorobenzidine 660 U
‘iethylphthalate 330 U benzo(a)anthracene 330 U
+=chlorophenyl-phenylether 330 U chrysene 330 U
fluorene 330 U bis(2-ethylhexyl)phthalate 300 J
4-nitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro=-2-methyliphenol 1,600 U benzo(b)fluoranthene 330 U
n-nitrosodiphenylamine! 330 U benzo(k)fluoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(a)pyrene 330 U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrene 330 U
pentachlorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo{g,h,i)perylene 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

1 - Netected as diphenylamine.

Date Extracted: 10/23/89
Date Analyzed: 10/25/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
client Project ID: COE-PTum Brook Job Number: [ITEK 44394

(e —

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO1l

Lah Sample ID: JJ7777
Compound Compound

phenol 380 U bis(2-chloroethoxy)methane 380 U
bis(2-chloroethyl)ether 380 U 2,4-dichlorophenol 380 U
2-chlorophenol 380 U 1,2,4-trichlorobenzene 380 U
1,3-dichlorobenzene 380 U naphthalene 380 U
1,4-dichlorobenzene 380 U 4-chloroaniline 380 U
benzyl alcohol 380 U hexachlorobutadiene 380 U

,2=dichlorobenzene 380 U 4-chloro-3-methylphenol 380 U
Z-methylphenol 380 U 2-methylnaphthalene 380 U
bis(2-chloroisopropyl)ether 380 U hexachlorocyclopentadiene 380 U
4-methylphenol 380 U 2,4,6-trichlorophenol 380 U
n-nitroso-di-n-propylamine 380 U 2,4,5-trichlorophenol 1,900 U
hexachloroethane 380 U 2-chloronaphthalene 380 U
nitrobenzene 380 U 2-nitroaniline 1,900 U
isophorone 380 U dimethyl phthalate 380 U
2-nitrophenol . 380 U acenaphthylene 380 U
2,4-dimethylphenol 380 U 2,6=dinitrotoluene 380 U
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/25/89
Dilution Factor: 1

% Moisture: 14
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_ : IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE

Movember 30, 1989 KNOXVILLE. TN
.lient Project ID: COE-Plum Brook Job Number: ITEK 44394

“

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO1l

Lab Sample 1ID: JJd7777
Compound Compound
. 3-nitroaniline 1,900 U anthracene 380 U
acenaphthene 380 U di-n-butylphthalate 380 U
2,4-dinitrophenol 1,900 U fluoranthene 380 U
4-nitrophenol 1,900 U pyrene 380 U
dibenzofuran 380 U butylbenzylphthalate 380 U
?,4-dinitrotoluene 380 U 3,3'-dichlorobenzidine 770 U
ethylphthalate 380 U benzo(a)anthracene 380 U
~=chlorophenyl-phenylether 380 U chrysene 380 U
fluorene 380 U bis(2-ethylhexyl)phthalate 400 B
4-nitroaniline 1,900 U di-n-octylphthalate 380 U
4,6-dinitro-2-methylphenol 1,900 U benzo(b)fluoranthene 380 U
n-nitrosodiphenylaminel 380 U benzo(k)fluoranthene 380 U
4-bromophenyl-phenylether 380 U benzo(a)pyrene 380 U
hexachlorobenzene 380 U indeno(1,2,3-cd)pyrene 380 U
pentachlorophenol . . 1,900 U dibenzo(a,h)anthracene 380 U
phenanthrene 380 U benzo(g,h,i)perylene 380 U
U - Compound was analyzed for but not detected. The number is the detection 1limit for the

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1

Date Extracted: 10/23/89
Date Analyzed: 10/25/89
Dilution Factor: 1

% Moisture: 14
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

F

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO2
Lab Sample ID: JJ7780

Compound Compound

phenol 380 U bis(2-chloroethoxy )methane 380 U
bis(2-chloroethyl)ether 380 U 2,4-dichlorophenol 380 U
2-chlorophenol 380 U 1,2,4-trichlorobenzene 380 U
1,3-dichlorobenzene 380 U naphthalene 380 U
1,4-dichlorobenzene 380 U 4-chloroaniline 380 U
benzyl alcohol 380 U hexachlorobutadiene 380 U
1,2-dichlorobenzene 380 U 4-chloro-3-methylphenol 380 U
-2-methylphenol 380 U 2-methylnaphthalene 380 U
bis(2-chloroisopropyl)ether 380 U hexachlorocyclopentadiene 380 U
4-methylphenol 380 U 2,4,6-trichlorophenol 380 U
n-nitroso-di-n-propylamine 380 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 380 U 2-chloronaphthalene 380 U
nitrobenzene 380 U 2-nitroaniline 1,800 U
isophorone 380 U dimethyl phthalate 380 U
2-nitrophenol 380 U acenaphthylene 380 U
2,4-dimethylphenol 380 U 2,6-dinitrotoluene 380 U
benzoic acid 1,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/25/89
Dilution Factor: 1

% Moisture: 14
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

—

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: BL4986

Compound Compound
pheno]l 330 U bis(2-chloroethoxy )methane
bis(2-chloroethyl)ether 330 U 2,4-dichlorophenol
2-chlorophenol 330 U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 330 U naphthalene
l,4-dichlorobenzene 330 U 4-chloroaniline
benzyl alcohol 330 U hexachlorobutadiene
1,2-dichlorobenzene 330 U 4-chloro-3-methylphenol
2-methylphenol 330 U 2-nethylnaphthalene
bis(2-chloroisopropyl)ether 330 U hexachlorocyclopentadiene
4-methylphenol 330 U 2,4,6-trichlorophenol
n-nitroso~-di-n-propylamine 330 U 2,4,5-trichlorophenol
hexachloroethane 330 U 2-chloronaphthalene
nitrobenzene 330 U 2-nitroaniline
isophorone 330 U dimethyl phthalate
2-nitrophenol 330 U acenaphthylene
2,4-dimethylphenol 330 U 2,6-dinitrotoluene
benzoic acid 1,600 U

330
330
330
330
330
330
330
330
330
330
1,600
330
1,600
330
330
330

U - Compound was analyzed for but not detected. The number is the detection limit

sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89

Date Analyzed: 10/30/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 444°

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: BL4986
Compound Compound

3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n=-butylphthalate 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran 330 U butylbenzylphthalate 330 U
2,4-dinitrotoluene 330 U 3,3"'-dichlorobenzidine 660 U
diethylphthalate 330 U benzo(a)anthracene 330
.4-chlorophenyl-phenylether 330 U chrysene 330
fluorene 330 U bis(2-ethylhexyl)phthalate 130 J
4-nitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo(b)fluoranthene 330 U
n-nitrosodiphenylaminel 46 J benzo(k )fluoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(a)pyrene 330 U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrene 330 U
pentachlorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo(g,h,i)perylene 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for t:
sample,

J - Indicates an estimated value less than the detection limit.

1 - Netected as diphenylamine.

Nate Extracted: 10/25/89

Nate Analyzed: 10/30/89
Dilution Factor: 1
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IT Corporation
November 17, 1989

Client Project IN:

COE-PTum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

ITEK 44414

Job Number:

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

SB-07
JJ8001

Client Sample ID:
Lab Sample [D:

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
l,4-dichlorobenzene

benzyl alcohol
1,7-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol

benzoic acid

U - Compound was analyzed for but not detected.

sample.

Sample Matrix:

770
770
770
770
770
770
770
770
770
770
770
770
770
770
770
770
3,800

cCccacacccaccacacacacacaacac

Soil

Compound

bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

770
770
770
770
770
770
770
770
770
770
3,800
770
3,800
770
770
770

The number is the detection limit

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16

—
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IT ANALYTICAL SERVICES

hﬁT C°gp°"§§"°?989 5815 MIDDLEBROOK PIKE
ovember 1/, KNOXVILLE. TN .
Client Project ID: COE-Plum Brook Job Number: ITEK 4441°

P

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-07

Lab Sample ID: JJsgool

Compound Compound
3-nitroaniline 3,800 U anthracene 770 U
acenaphthene 770 U di-n-butylphthalate 770 U
2,4-dinitrophenol 3,800 U fluoranthene 770 U
4-nitrophenol 3,800 U pyrene 770 U
dibenzofuran 770 U butylbenzylphthalate 770 U
2,4-dinitrotoluene 170 J 3,3'-dichlorobenzidine 1,500 U
diethylphthalate 770 U benzo(a)anthracene 770 U
4-chlorophenyl-phenylether 770 U chrysene 770
fluorene 770 U bis(2-ethylhexyl)phthalate 180 be
4-nitroaniline 3,800 U di-n-octylphthalate 770 U
4,6-dinitro-2-methylphenol 3,800 U benzo(b)fluoranthene 770 U
n-nitrosodiphenylamine! 99 BJ benzo(k )fluoranthene 770 U
d4-bromophenyl-phenylether 770 VU benzo(a)pyrene 770 U
hexachlorobenzene 770 U indeno(1,2,3-cd)pyrene 770 U
pentachlorophenol 3,800 U dibenzo(a,h)anthracene 770 U
phenanthrene 770 U benzo(g,h,i)perylene 770 U
U - Compound was analyzed for but not detected. The number is the detection limit for t

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 Detected as diphenylamine.

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-09

Lab Sample ID: JJgooz2
Compound Compound

pheno]l 1,700 U bis(2-chloroethoxy )methane 1,700 U
bis(2-chloroethyl)ether 1,700 U 2,4-dichlorophenol 1,700 U
2-chlorophenol 1,700 U 1,2,4-trichlorobenzene 1,700 U
1,3-dichlorobenzene 1,700 U naphthalene 1,700 U
1,4-dichlorobenzene 1,700 U d4-chloroaniline 1,700 U
benzyl alcohol 1,700 U hexachlorobutadiene 1,700 U
1,2-dichlorobenzene 1,700 U 4-chloro-3-methylphenol 1,700 U
2-methylphenol 1,700 U 2-methylnaphthalene 1,700 U
bis(2-chloroisopropyl)ether 1,700 U hexachlorocyclopentadiene 1,700 U
4-methylphenol 1,700 U 2,4,6-trichlorophenol 1,700 U
n-nitroso-di-n-propylamine 1,700 U 2,4,5-trichlorophenol 8,000 U
hexachloroethane 1,700 U 2-chloronaphthalene 1,700 U
nitrobenzene 1,700 U 2-nitroaniline 8,000 U
isophorone 1,700 U dimethyl phthalate 1,700 U
2-nitrophenol 1,700 U acenaphthylene 1,700 U
2,4-dimethylphenol 1,700 U 2,6-dinitrotoluene 1,700 U
benzoic acid 180 J

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89
Date Analyzed: 11/07/89
Dilution Factor: 4
% Moisture: 21
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IT ANALYTICAL SERVICES

17 C°’p°r§§"°’l‘989 5815 MIDDLEBROOK PIKE
November ’ KNOXVILLE. TN .
Client Project ID: COE-Plum Brook Job Number: [TEK 4441

’

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-09

Lab Sample ID: JJgoo2

Compound Compound
3-nitroaniline 8,000 U anthracene 1,700 U
acenaphthene 1,700 U di-n-butylphthalate 1,700 U
2,4-dinitrophenol 8,000 U fluoranthene 1,700 U
4-nitrophenol 8,000 U pyrene 1,700 U
dibenzofuran 1,700 U butylbenzylphthalate 1,700 U
2,4-dinitrotoluene 1,700 U 3,3'-dichlorobenzidine 3,300 U
diethyliphthalate 1,700 U benzo(a)anthracene 1,700 U
4-chlorophenyl-phenylether 1,700 U chrysene 1,70¢(
fluorene 1,700 U bis(2-ethylhexyl)phthalate 230 wu
4-pnitroaniline 8,000 U di-n-octylphthalate 1,700 U
4,6-dinitro-2-methylphenol 8,000 U benzo(b)fluoranthene 1,700 U
n-nitrosodiphenylaminel 330 BJ benzo(k )fluoranthene 1,700 U
4-bromophenyl-phenylether 1,700 U benzo(a)pyrene 1,700 U
hexachlorobenzene 1,700 U indeno(1,2,3-cd)pyrene 1,700 U
pentachlorophenol 8,000 U dibenzo(a,h)anthracene 1,700 U
phenanthrene ' 1,700 U benzo(g,h,i)perylene 1,700 U
U - Compound was analyzed for but not detected. The number is the detection limit for t.

sample.

J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 Detected as diphenylamine.

Date Extracted: 10/25/89
Date Analyzed: 11/07/89
Dilution Factor: 4
% Moisture: 21
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg {ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-10

Lab Sample ID: JJ8003
Compound Compound

phenol 900 U bis(2-chloroethoxy)methane 900 U
bis(2-chloroethyl)ether 900 U 2,4-dichlorophenol 900 U
2-chlorophenol 900 U 1,2,4-trichlorobenzene 300 U
1,3-dichlorobenzene 900 U naphthalene 900 U
1,4-dichlorobenzene 900 U 4-chloroaniline 300 U
benzyl alcohol 900 U hexachlorobutadiene 900 U
1,2-dichlorobenzene . 900 U 4-chloro-3-methyiphenol 900 U
.2-methylphenol 900 U 2-methylnaphthalene 900 U
bis{2-chloroisopropyl)ether 00 U hexachlorocyclopentadiene 900 U
4-methylphenol 900 U 2,4,6-trichlorophenol 900 U
n-nitroso-di-n-propylamine 900 U 2,4,5-trichlorophenol 4,400 U
hexachloroethane 00 U 2-chloronaphthalene 900 U
nitrobenzene 900 U 2-nitroaniline 4,400 U
isophorone 900 U dimethyl phthalate 300 U
2-nitrophenol 900 U acenaphthylene 900 U
2,4-dimethylphenol 300 U 2,6-dinitrotoluene 900 U
benzoic acid 4,400 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89
Date Analyzed: 11/07/89
Oilution Factor: 2
% Moisture: 27
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IT ANALYTICAL SERVICES

IT Corporation
November 17, 1989 Q%ISJ?HDDL?;%OOKPIK}F
Client Project ID: COE-Plum Brook Job Number: ITEK 4441

_—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-10

Lab Sample ID: JJaoos

Compound Compound
3-nitroaniline 4,400 U anthracene 900 U
acenaphthene 900 U di-n-butylphthalate 300 U
2,4-dinitrophenol 4,400 U fluoranthene 900 U
4-nitrophenol 4,400 U pyrene 300 U
dibenzofuran 900 U butylbenzylphthalate 110 J
2,4-dinitrotoluene 900 U 3,3'-dichlorobenzidine 1,800 U
diethylphthalate 900 U benzo(a)anthracene 900
4-chlorophenyl-phenylether 300 U chrysene 90C
fluorene 900 U bis(2-ethylhexyl)phthalate 280 oJ
4-nitroaniline 4,400 U di-n-octylphthalate 300 U
4,6-dinitro-2-methylphenol 4,400 U benzo(b)fluoranthene 900 U
n-nitrosodiphenylamine!l 140 BJ benzo(k )fluoranthene 900 U
4-bromophenyl-phenylether 900 U benzo(a)pyrene 900 U
hexachlorobenzene 900 U indeno(1,2,3-cd)pyrene 900 U
pentachlorophenol 4,400 U dibenzo(a,h)anthracene 900 U
phenanthrene 900 U benzo(g,h,i)perylene 900 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1

Date Extracted: 10/25/89
Date Analyzed: 11/07/89
Dilution Factor: 2
% Moisture: 27
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44414

55—

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-11

Lab Sample ID: JJ8006
Compound Compound

phenol 790 U bis(2-chloroethoxy)methane 790 U
bis{2-chloroethyl)ether 790 U 2,4=dichlorophenol 790 U
2-chlorophenol 790 U 1,2,4-trichlorobenzene 790 U
1,3-dichlorobenzene 790 U naphthalene 790 U
1,4-dichlorobenzene 790 U 4-chloroaniline 790 U
benzyl alcohol 790 U hexachlorobutadiene 790 U
1,2-dichlorobenzene 790 U 4-chloro-3-methylphenol 790 U
2-methylphenol 790 U 2-methylnaphthalene 790 U
bis(2-chloroisopropyl)ether 790 U hexachlorocyclopentadiene 790 U
4-methylphenol 790 U 2,4,6-trichlorophenol 790 U
n-nitroso-di-n-propylamine 790 U 2,4,5-trichlorophenol 3,800 U
hexachloroethane 790 U 2-chloronaphthalene 790 U
nitrobenzene 790 U ?-nitroaniline 3,800 U
isophorone 790 U dimethyl phthalate 790 U
2-nitrophenol 790 U acenaphthylene 790 U
2,4-dimethylpheno]l 790 U 2,6-dinitrotoluene 790 U
benzoic acid 3,800 U

'} - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89

Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16
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IT ANALYTICAL SERVICES

T Corpcr‘a;?O'IT989 5815 MIDDLEBROOK PIKE
November 17, KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: S$B-11

Lab Sample ID: JJB8006

Compound Compound
3-nitroaniline 3,800 U anthracene 790 U
acenaphthene 790 U di-n-butylphthalate 790 U
2,4-dinitrophenol 3,800 U fluoranthene 790 U
4-nitrophenol 3,800 U pyrene 790 U
dibenzofuran 790 U butylbenzylphthalate 790 U
2,4-dinitrotoluene 790 U 3,3'-dichlorobenzidine 1,600 U
diethylphthalate 790 U benzo(a)anthracene 790 U
4-chlorophenyl-phenylether 790 U chrysene 790
fluorene 790 U bis(2-ethylhexyl)phthalate 170 oo
4-nitroaniline 3,800 U di-n-octyliphthalate 790 U
4,6-dinitro-2-methylphenol 3,800 U benzo(b)fluoranthene 790 U
n-nitrosodiphenylamine!l 150 BJ benzo(k)fluoranthene 790 U
4-bromophenyl-phenylether 790 U benzo(a)pyrene 790 U
hexachlorobenzene 790 U indeno(1,2,3-cd)pyrene 790 U
pentachlorophenol 3,800 U dibenzo(a,h)anthracene 790 U
phenanthrene 790 U benzo(g,h,i)perylene 790 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

B

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-12

Lab Sample ID: JJaoo7
Compound Compound

phenol 770 U bis(2-chloroethoxy )methane 770 U
bis(2-chloroethyl)ether 770 U 2,4-dichlorophenol 770 U
2-chlorophenol 770 U 1,2,4-trichlorobenzene 770 U
1,3-dichlorobenzene 770 U naphthalene 770 U
1,4-dichlorobenzene 770 U 4-chloroaniline 770 U
benzyl alcohol 770 U hexachlorobutadiene 770 U
1,2-dichlorobenzene 770 U 4-chloro-3-methylphenol 770 U
2-methylphenol 770 U 2-methylnaphthalene 770 U
bis(2-chloroisopropyl)ether 770 U hexachlorocyclopentadiene 770 U
4-methylphenol 770 U 2,4,6-trichlorophenol 770 U
n-nitroso-di-n-propylamine 770 U 2,4,5-trichlorophenol 3,800 U
hexachloroethane 770 U 2-chloronaphthalene 770 U
nitrobenzene 770 U 2-nitroaniline 3,800 U
isophorone 770 U dimethyl phthalate 770 U
2-nitrophenol , 770 U acenaphthylene 770 U
2,4-dimethylphenol 770 U 2,6-dinitrotoluene 770 U
benzoic acid 3,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16
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IT ANALYTICAL SERVICES

17 C°’p°r§§"°'1’989 5815 MIDDLEBROOK PIKE
November ’ KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441/

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-12

Lab Sample ID: JJ8007
Compound Compound

3-nitroaniline 3,800 U anthracene 770 U
acenaphthene 770 U di-n-butylphthalate 770 U
2,4-dinitrophenol 3,800 U fluoranthene 770 U
4-nitrophenol 3,800 U pyrene 770 U
dibenzofuran 770 U butylbenzylphthalate 770 U
2,4-dinitrotoluene 620 J 3,3"'-dichlorobenzidine 1,500 U
diethylphthalate 770 U benzo(a)anthracene 770
-4-chlorophenyl-phenylether 770 U chrysene 770
fluorene 770 U bis(2-ethylhexyl)phthalate 340 BJ
4-nitroaniline 3,800 U di-n-octylphthalate 770 U
4,6-dinitro-2-methylphenol 3,800 U benzo(b)fluoranthene 770 U
n-nitrosodiphenylaminel 89 BJ benzo(k )fluoranthene 770 U
4-bromophenyl-phenylether 770 U benzo(a)pyrene 770 U
hexachlorobenzene 770 U indeno(1,2,3-cd)pyrene 770 U
pentachlorophenol , 3,800 U dibenzo(a,h)anthracene 770 U
phenanthrene 770 U benzo(g,h,i)perylene 770 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

Indicates an estimated value less than the detection limit.

Analyte was found in the blank as well as the sample.

Detected as diphenylamine.

J
B
1

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 16
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44414

A —

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-19

Lab Sample ID: JJgoos
Compound Compound

phenol 860 U bis(2-chloroethoxy methane 860 U
bis(2-chloroethyl)ether 860 U 2,4-dichlorophenol 860 U
2-chlorophenol 860 U 1,2,4-trichlorobenzene 860 U
1,3-dichlorobenzene 860 U naphthalene 860 U
1,4-dichlorobenzene 860 U 4-chloroaniline 860 U
benzyl alcohol 860 U hexachlorobutadiene 860 U
1,2-dichlorobenzene 860 U 4~chloro-3-methylphenol 860 U
2-methylphenol 860 U 2-methylnaphthalene 860 U
bis(2-chloroisopropyl)ether 860 U hexachlorocyclopentadiene 860 U
4-methylphenol 860 U 2,4,6-trichlorophenol 860 U
n-nitroso-di-n-propylamine 860 U 2,4,5-trichlorophenol 4,200 U
hexachloroethane 860 U 2-chloronaphthalene 860 U
nitrobenzene 360 U 2-nitroaniline 4,200 U
isophorone 860 U dimethyl phthalate 860 U
2-nitrophenol 860 U acenaphthylene 860 U
2,4-dimethylphenol 860 U 2,6-dinitrotoluene 860 U
benzoic acid 110 J

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Nate Extracted: 10/25/89
Date Analyzed: 10/30/89
Dilution Factor: 2
% Moisture: 24
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441

S —

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-19

Lab Sample ID: JJ8oos

Compound Compound
3-nitroaniline 4,200 U anthracene 860 U
acenaphthene 860 U di-n-butylphthalate 860 U
2,4-dinitrophenol 4,200 U fluoranthene 120 J
4-nitrophenol 4,200 U pyrene 860 U
dibenzofuran 860 U butylbenzylphthalate 860 U
2,4-dinitrotoluene 860 U 3,3'-dichlorobenzidine 1,700 U
diethylphthalate 860 U benzo(a)anthracene 860
4-chlorophenyl-phenylether 860 U chrysene 860
fluorene 860 U bis(2-ethylhexyl)phthalate 270 BJ
4-nitroaniline 4,200 U di-n-octylphthalate 860 U
4,6-dinitro-2-methylphenol 4,200 U benzo(b)fluoranthene 860 U
n-nitrosodiphenylaminel 150 BJ benzo(k )fluoranthene 860 U
4-bromophenyl-phenylether 860 U benzo(a)pyrene 860 U
hexachlorobenzene 860 U indeno(1,2,3-cd)pyrene 860 U
pentachlorophenol 4,200 U dibenzo(a,h)anthracene 860 U
phenanthrene 860 U benzo(g,h,i)perylene 860 U
U - Compound was analyzed for but not detected. The number is the detection limit for th:

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1
Date Extracted: 10/25/89
Date Analyzed: 10/30/89

Dilution Factor: 2
% Moisture: 24
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IT ANALYTICAL SERVICES

hI‘T C°£p°r§§"°'l’989 5815 MIDDLEBROOK PIKE
ovember 1/, KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

—

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECQOVERY
Results in pg/kg (ppb) in dry weight

Client Sample ID: SB-10

Lab Sample ID: JJ8003
Conc.
Spike Sample MS MS %
Added Conc. Conc. Rec.
phenol 9,140 90 U 8,240 90
2-chlorophenol 9,140 90 U 8,350 91
1,4-dichlorobenzene 4,570 90 U 3,770 82
n-nitroso-di-n-propylamine 4,570 90 U 4,190 92
1,2,4-trichlorobenzene 4,570 90 U 3,990 87
4-chloro-3-methylphenol 9,140 90 U 7,890 86
acenaphthene 4,570 90 U 4,020 88
4-nitrophenol 9,140 440 U 9,050 99
2,4-dinitrotoluene 4,570 90 U 3,740 82
pentachlorophenol 9,140 440 U 8,910 97
pyrene 4,570 90 U 4,030 88
Conc.
Spike MSD MSD %
Added Conc. Rec. RPD
phenol 9,140 7,960 87 3
2-chlorophenol 9,140 8,120 89 2
1,4-dichlorobenzene 4,570 3,690 81 1
n-nitroso-di-n-propylamine 4,570 4,390 96 -4
1,2,4=-trichlorobenzene 4,570 3,940 86 1
4-chloro-3-methylphenol 9,140 8,520 93 -8
acenaphthene 4,570 4,010 88 0
4-nitrophenol ' 9,140 9,870 108 -9
2,4-dinitrotoluene 4,570 3,770 82 0
pentachlorophenol 9,140 9,100 100 -3
pyrene 4,570 4,740 104 -17

RPD = Relative Percent Difference

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.,
J - Indicates an estimated value less than the detection limit.
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IT Corporation
November 17, 1989

Client Project ID:

COE-PTum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number:

ITEK 4441°

—

Sample
No.

S8-07
SB-09
SB-10
SB-11
SB-12
SB-19
SB-10 MS
SB-10 MSD

Method Blank

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

*Values in parenthesis represent USEPA contract required QC limits.

38

Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- Tigg;gmo-
Benzene-D5 Biphenyl D14 Phenol-D5 Phenol Phenol
(23-120%)* (30-116%)*  (18-137%)*  (24-113%)* (26-121%)*  (18-122%)°

96 82 100 79 83 102
94 86 114 74 87 99
88 79 103 78 83 88
75 66 75 59 64 82
82 70 94 69 72 95
77 73 80 57 67 9.
90 81 88 85 90 89
89 78 100 82 86 93
69 64 82 61 62 83



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-<Plum Brook Job Number: ITEK 44414

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Rinsate Method Blank
Lab Sample ID: JJ8013 BLO141

1,3,5-Trinitrobenzene 0.050 U 0.050 U
1,3-Dinitrobenzene 0.050 U 0.050 U
Nitrobenzene 0.048 U 0.048 U
2,4,6-Trinitrotoluene 0.074 U 0.074 U
2,6-Dinitrotoluene 0.053 U 0.053 U
2,4-Dinitrotoluene 0.11 U 0.11 U
Nitrotoluene 0.048 U 0.048 U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.

Date Analyzed: 10/27/89
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IT ANALYTICAL SERVICES

r\IJT Corporatior; 89 5815 MIDDLEBROOK PIKE
ovember 17, 19 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441

F

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB-07 SB-09 SB-10

Lab Sample ID: JJ8001 JJ8002 JJ8003
1,3,5-Trinitrobenzene 0.41 0.050 U 0.050 U
1,3-Dinitrobenzene 0.050 U 0.050 U 0.050 U
Nitrobenzene 0.048 U 0.048 U 0.048 U
2,4,6-Trinitrotoluene 0.074 U 0.074 U 0.074 U
2,6-Dinitrotoluene 0.053 U 0.053 U 0.053 U
2,4-Dinitrotoluene 0.23 0.11 U 0.11 U
Nitrotoluene 0.048 U 0.048 U 0.048 U
Date Extracted: 10/30/89 10/30/89 10/30/89
Date Analyzed: 11/02/89 11/07/89 11/06/89

U - Compound was analyzed for but not detected. The number is the detection limit for tr
sample.
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

—

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB-11 SB-12 SB-19

Lab Sample ID: JJ8006 JJ8007 JJ8008
1,3,5-Trinitrobenzene 0.050 U 3.4 0.050 U
1,3-Dinitrobenzene D.050 U 0.59 0.050 U
Nitrobenzene 0.048 U 0.24 U* 0.048 U
2,4,6-Trinitrotoluene 0.074 U 0.68 0.074 U
2,6-Dinitrotoluene 0.053 U 0.27 U* 0.053 U
2,4-Dinitrotoluene g.11 U 0.91 0.11 U
Nitrotoluene 0.048 U 0.24 U* 0.048 U
Date Extracted: 10/30/89 10/30/89 10/30/89
Date Analyzed: 11/06/89 11/06/89 11/06/89

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
* - Detection limit higher than normal due to sample matrix interferences.
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IT Corporation IT ANALYTICAL SERVICES

N 17, 1989 5815 MIDDLEBROOK PIKE
ovember KNOXVILLE. TN |
Client Project ID: COE-PTum Brook Job Number: ITEK 44414

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID: BLO134
1,3,5-Trinitrobenzene 0.050 U
1,3-Dinitrobenzene 0.050 U
Nitrobenzene 0.048 U
2,4,6-Trinitrotoluene 0.074 U
2,6-Dinitrotoluene 0.053 U
2,4-Dinitrotoluene 0.11 U
Nitrotoluene 0.048 U
Date Extracted: 10/30/89
Date Analyzed: 11/01/89

U - Compound was analyzed for but not detected. The number is the detection limit for th:
sample.
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: ITEK 44414

IT Corporation
November 17, 1989

Client Project ID: COE-Plum Brook
—

METALS ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Rinsate Method Blank
Lab Sample ID: JJgol2 PBWC0871/C0866
arsenic 0.003 U~ 0.002 U
barjum 0.004 0.002 U
cadmium 0.005 U 0.005 U
chromium 0.01 U 0.01 U
iron 0.44 0.01 U
1ead 0.03 U 0.03 U
manganese 0.010 0.002 U
selenium 0.002 U 0.002 U
silver 0.005 U 0.005 U
sodium 0.6 0.2 U
mercury 0.001 U NR

U - Compound was analyzed for but not detected. The number is the detection Timit for
sample.
* - Detection 1imit higher than normal due to sample matrix interferences.
NR - Not required.
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IT ANALYTICAL SERVICES

nI:T Corporation 5815 MIDDLEBROOK PIKE
ovember 17, 1989 KNOXVILLE. TN
Client Project ID: COE-PTum Brook Job Number: [TEK 444}

U - Compound was analyzed for but not detected.

sample.

METALS ANALYSIS

Results in mg/kg (ppm)

The number is the detection limit for t!

Sample Matrix: Soil
Client Sample ID: SB-07 SB-09 SB-10 SB-11
Lab Sample ID: JJ7995 JJ7996 JJ7997 JJ7798
arsenic 3 Ul 3 U 3 Ul 2.3
barium 77.8 66.7 63.3 48.4
cadmium 0.5 U 0.5 U 0.6 0.5 U
chromium 17 14 14 11
iron 23,200 16,300 17,800 12,800
Tead 20 21 27 14
manganese 530 104 217 211
selenium 1.5 u* 1.5 u* 0.4 uU* 2.5 U*
silver 0.5 U 0.5 U 0.5 U 0.5 U
sodium 1,360 205 174 539
mercury 0.1 U 0.1 U 0.1 U 0.1 U

* - Detection limit higher than normal due to sample matrix interferences.
1 - ICP value reported.
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: ITEK 44414

IT Corporation
November 17, 1989

Client Project ID: COE-Plum Brook
—

METALS ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB-12 SB-19 Method Blank
Lab Sample 'ID: JJ7999 JJ8000 PBSC4079/C0896/C0897
arsenic 3 Ul 3 Ul 0.2

harium 52.2 45.4 0.2 U
cadmium 0.5 U 0.5 U 0.5 U
chromium 10 8 1 U

iron 18,000 9,800 4

lead 14 18 3 U
manganese 262 15.5 0.2 U
selenium 1.0 u* 1.0 y* 0.2 U
silver 0.5 U 0.5 U 0.5 U
sodium 1,660 40 20 U
mercury 0.1 U 0.1 U 0.1 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for th

* - Detection limit higher than normal due to sample matrix interferences.

1 - ICP value reported.
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IT Corporation
November 17, 1989

Client Project ID: COE-Plum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :

Job Number: ITEK 4441

WASTEWATER ANALYSIS

Results in mg/liter (ppm)

Sample Matrix:

Client Sample ID: Method Blank

Lab Sample ID: P0614/P0602
Sulfate 10 U
Nitrate, as N 0.05 U

U - Compound was analyzed for but not detected.
sample.

46

Water
Rinsate Analysis
JJ8010/JJ8011 Date
10 U 11/10/89
0.10 11/08/89

The number is the detection limit for t!



IT ANALYTICAL SERVICES

IT Corporation

5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project IN: COE-Plum Brook Job Number: [ITEK 44414

—

WASTEWATER ANALYSIS
Results in mg/kg (ppm) unless otherwise stated

Sample Matrix: Soil

pH Nitrate,

Client Sample ID Lab Sample ID (standard units) as N Sulfate
Method Blank P0617/P0619 * 2 U 400 U
SB-07 JJ7995 8.37 2 U 2,000 U
SB-09 JJ7996 4.52 12 2,000 U
SB-10 JJd7997 6.25 2 u 2,000 U
SB-11 JJ7998 8.15 5 2,000 U
SB-12 JJ7999 8.02 7 2,000
SB-19 JJgooo 5.50 2 U 2,000 U
Analysis Date: 11/10/89 11/13/89 11/14/89

U - Compound was analyzed for but not detected. The number is the detection limit for tf
sample.
* - A method blank is not applicable to pH analysis.
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
.lient Project ID: COE-Plum Brook Job Number: ITEK 44394

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ng/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO2

Lab Sample ID: JJ7780
Compound Compound

3-nitroaniline 1,800 U anthracene 380 U
acenaphthene 380 U di-n-butylphthalate 380 U
2,4-dinitrophenol 1,800 U fluoranthene 380 U
4-nitrophenol 1,800 U pyrene 380 U
dibenzofuran 380 U butylbenzylphthalate 380 U
?,4-dinitrotoluene 380 U 3,3'-dichlorobenzidine 760 U

"ethylphthalate 380 U benzo(a)anthracene 380 U
.=chlorophenyl-phenylether 380 U chrysene 380 U
fluorene 380 U bis(2-ethylhexyl)phthalate 370 8J
4-nitroaniline 1,800 U di-n-octyiphthalate 380 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 380 U
n-nitrosodiphenylaminel 380 U benzo(k )fluoranthene 380 U
4-bromophenyl-phenylether 380 U benzo(a)pyrene 380 U
hexachlorobenzene 380 U indeno(1,2,3-cd)pyrene 380 U
pentachlorophenol 1,800 U dibenzo(a,h)anthracene 380 U
phenanthrene 380 U benzo(g,h,i)perylene 380 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1
Date Extracted: 10/23/89
Date Analyzed: 10/25/89

Dilution Factor: 1
% Moisture: 14
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
.lient Project I1D: COE-Plum Brook Job Number: ITEK 44394

F

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB03

Lab Sample ID: JJ7781
Compound Compound

phenol 370 U bis(2-chloroethoxy )methane 370 U
bis(2-chloroethyl)ether 370 U 2,4-dichlorophenol 370 U
2-chlorophenol 370 U 1,2,4-trichlorobenzene 370 U
1,3-dichlorobenzene 370 U naphthalene 370 U
1,4-dichlorobenzene 370 U 4-chloroaniline 370 U
henzyl alcohol 370 U hexachlorobutadiene 370 U

,2-dichlorobenzene 370 U 4-chloro-3-methylphenol 370 U
<-methylphenol 370 U 2-methylnaphthalene 370 U
bis(2-chloroisopropyl)ether 370 U hexachlorocyclopentadiene 370 U
4-methylphenol 370 U 2,4,6-trichlorophenol 370 U
n-nitroso-di-n-propylamine 370 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 370 U 2-chloronaphthalene 370 U
nitrobenzene 370 U 2-nitroaniline 1,800 U
isophorone 370 U dimethyl phthalate 370 U
2-nitrophenol 370 U acenaphthylene 370 U
2,4-dimethylphenol 370 U 2,6-dinitrotoluene 370 U
benzoic acid 1,800 U

U - Compound was analyzed fbr but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
NDate Analyzed: 10/25/89
Dilution Factor: 1

% Moisture: 11
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44394

(e

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO3

Lab Sample ID: JJ7781
Compound Compound

3-nitroaniline 1,800 U anthracene 370 U
acenaphthene 370 U di-n-butylphthalate 370 U
2,4-dinitrophenol 1,800 U fluoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran 370 U butylbenzylphthalate 370 U
2,4-dinitrotoluene 370 U 3,3'-dichlorobenzidine 740 U
iiethylphthalate 370 U benzo(a)anthracene 370 U
i-chlorophenyl-phenylether 370 U chrysene 370 U
fluorene 370 U bis(2-ethylhexyl)phthalate 380 B
4-nitroaniline 1,800 U di-n-octylphthalate 370 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 370 U
n-nitrosodiphenylaminel 370 U benzo(k)fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 370 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrene 370 U
pentachlorophenol 1,800 U dibenzo(a,h)anthracene 370 U
phenanthrene 370 U benzo(g,h,i)perylene 370 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
8
1

Date Extracted: 10/23/89
Date Analyzed: 10/25/89
Dilution Factor: 1
% Moisture: 11
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

P P

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO4

Lab Sample ID: JJd7782
Compound Compound

phenol 370 U bis(2-chloroethoxy )methane 370 U
bis(2-chloroethyl)ether 370 U 2,4-dichlorophenol 370 U
2-chlorophenol 370 U 1,2,4-trichlorobenzene 370 U
1,3-dichlorobenzene 370 U naphthalene 370 U
1,4-dichlorobenzene 370 U d4-chloroaniline 370 U
benzyl alcohol 370 U hexachlorobutadiene 370 U
',2-dichlorobenzene 370 U 4-chloro-3-methylphenol 370 U
2-methylphenol 370 U 2-methylnaphthalene 370 U
bis(2-chloroisopropyl)ether 370 U hexachlorocyclopentadiene 370 U
4-methylphenol 370 U 2,4,6-trichlorophenol 370 U
n-nitroso-di-n-propylamine 370 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 370 U 2-chloronaphthalene 370 U
nitrobenzene 370 U 2-nitroaniline 1,800 U
isophorone 370 U dimethyl phthalate 370 U
2-nitrophenol 370 U acenaphthylene 370 U
2,4-dimethylphenol 370 U 2,6=-dinitrotoluene 370 U
benzoic acid 1,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Ditlution Factor: 1

% Moisture: 12
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO4

Lab Sample ID: JJd7782
Compound Compound

3-nitroaniline 1,800 U anthracene 370 U
acenaphthene 370 U di-n-butylphthalate 370 U
2,4-dinitrophenol 1,800 U fluoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran 370 U butylbenzylphthalate 370 U
2,4-dinitrotoluene 370 U 3,3'-dichlorobenzidine 740 U
liethylphthalate 370 U benzo(a)anthracene 370 U
4-chlorophenyl-phenylether 370 U chrysene 370 U
fluorene 370 U bis(2-ethylhexyl)phthalate 1,200 B
4-nitroaniline 1,800 U di-n-octylphthalate 370 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 370 U
n-nitrosodiphenylaminel 370 U benzo(k)fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 370 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrene 370 U
pentachlorophenol : 1,800 U dibenzo(a,h)anthracene 370 U
phenanthrene 370 U benzo(g,h,i)perylene 370 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

Indicates an estimated value less than the detection limit.

Analyte was found in the blank as well as the sample.

Detected as diphenylamine.

J
B
1

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 12
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
.lient Project ID: COE-Plum Brook Job Number: ITEK 44394

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) Ary weight

Sample Matrix: Soil

Client Sample ID: S804 Split

Lab Sampte ID: JJ7783
Compound Compound

phenol 380 U bis(2-chloroethoxy)methane 380 U
bis(2-chloroethyl)ether 380 U 2,4-dichlorophenol 380 U
2-chlorophenol 380 U 1,2,4-trichlorobenzene 380 U
1,3-dichlorobenzene 380 U naphthalene 380 U
1,4-dichlorobenzene 380 U 4-chloroaniline 380 U
henzyl alcohol 380 U hexachlorobutadiene 380 U

,2-dichlorobenzene 380 U 4-chloro-3-methylphenol 380 U
--methylphenol 380 U 2-methylnaphthalene 380 U
bis(2-chloroisopropyl)ether 380 U hexachlorocyclopentadiene 380 U
4-methylphenol 380 U 2,4,6-trichlorophenol 380 U
n=nitroso-di-n-propylamine 380 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 380 U 2-chloronaphthalene 380 U
nitrobenzene 380 U 2-nitroaniline 1,800 U
isophorone 380 U dimethyl phthalate 380 U
2-nitrophenol 380 U acenaphthylene 380 U
2,4-dimethylphenol 380 U 2,6-dinitrotoluene 380 U
benzoic acid 1,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 13
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO4 Split
Lab Sample ID: JJ7783

Compound Compound
3-nitroaniline 1,800 U anthracene 380 U
acenaphthene 380 U di-n-butylphthalate 380 U
2,4-dinitrophenol 1,800 U fluoranthene 380 U
4-nitrophenol 1,800 U pyrene 380 U
dibenzofuran 380 U butylbenzylphthalate 380 U
2,4-dinitrotoluene 380 U 3,3'-dichlorobenzidine 750 U
1iethylphthalate 380 U benzo(a)anthracene 380 U
l-chlorophenyl-phenylether 380 U chrysene 380 U
fluorene 380 U bis(2-ethylhexyl)phthalate 350 B8J
4-nitroaniline 1,800 U di-n-octylphthalate 380 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 380 U
n-nitrosodiphenylaminel 380 U benzo(k)fluoranthene 380 U
4-bromophenyl-phenylether 380 U benzo(a)pyrene 380 U
hexachlorobenzene 380 U indeno(1,2,3-cd)pyrene 380 U
pentachlorophenol 1,800 U dibenzo(a,h)anthracene 380 U
phenanthrene 380 U benzo(g,h,i)perylene 380 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.
1

Detected as diphenylamine.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 13
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44394

—

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBOS

Lab Sample ID: JJ7784
Compound Compound

phenol 370 U bis(2-chloroethoxy )methane 370 U
bis(2-chloroethyl)ether 370 U 2,4-dichlorophenol 370 U
2-chlorophenol 370 U 1,2,4-trichlorobenzene 370 U
1,3-dichlorobenzene 370 U naphthalene 370 U
1,4-dichlorobenzene 370 U 4-chloroaniline 370 U
benzyl alcohol 370 U hexachlorobutadiene 370 U
1,2-dichlorobenzene 370 U 4-chloro-3-methyliphenol 370 U
2-methylphenol 370 U 2-methylnaphthalene 370 U
bis(2-chloroisopropyl)ether 370 U hexachlorocyclopentadiene 370 U
4-methylphenol 370 U 2,4,6-trichlorophenol 370 U
n-nitroso-di-n-propylamine 370 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 370 U 2-chloronaphthalene 370 U
nitrobenzene 370 U 2-nitroaniline 1,800 U
isophorone 370 U dimethyl phthalate 370 U
2-nitrophenol 370 U acenaphthylene 370 U
2,4-dimethylphenol 370 U 2,6-dinitrotoluene 370 U
benzoic acid 1,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 12
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44394

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: SBOS
Lab Sample ID: JJ7784

Compound Compound

-nitroaniline 1,800 U anthracene 370 U
acenaphthene 370 U di-n-butylphthalate 370 U
2,4=dinitrophenol 1,800 U fluoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran 370 U butylbenzylphthalate 370 U
2,4~dinitrotoluene 370 U 3,3'-dichlorobenzidine 740 U

jethylphthalate 370 U benzo(a)anthracene 370 U
d4-chlorophenyl-phenylether 370 U chrysene 370 U
fluorene 370 U bis(2-ethylhexyl)phthalate 420 B
d-nitroaniline 1,800 U di-n-octylphthalate 370 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 370 U
n-nitrosodiphenylaminel 370 U benzo(k )fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 370 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrene 370 U
pentachlorophenol 1,800 U dibenzo(a,h)anthracene 370 U
phenanthrene 370 U benzo(g,h,i)perylene 370 U
U - Compound was analyzed for but not detected. The number js the detection limit for the

sample,

J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 12
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
client Project 1D: COE-Pium Brook Job Number: ITEK 44394

p

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO6

Lab Sample ID: JJ7785
Compound Compound

phenol 380 U bis(2-chloroethoxy)methane 380 U
bis(2-chloroethyl)ether 380 U 2,4-dichlorophenol 380 U
2-chlorophenol 380 U 1,2,4-trichlorobenzene 380 U
1,3-dichlorobenzene 380 U naphthalene 380 U
1,4-dichlorobenzene 380 U 4-chloroaniline 380 U
benzyl alcohol 380 U hexachlorobutadiene 380 U
‘,2-dichlorobenzene 380 U 4-chloro-3-methylphenol 380 U
2-methylphenol 380 U 2-methylnaphthalene 380 U
bis(2-chloroisopropyl)ether 380 U hexachlorocyclopentadiene 380 U
4-methylphenol 380 U 2,4,6-trichlorophenol 380 U
n-nitroso-di-n-propylamine 380 U 2,4,5-trichlorophenol 1,800 U
hexachloroethane 380 U 2-chloronaphthalene 380 U
nitrobenzene 380 U 2-nitroaniline 1,800 U
isophorone 380 U dimethyl phthalate 380 U
2-nitrophenol 380 U acenaphthylene 380 U
2,4-dimethylphenol 380 U 2,6=-dinitrotoluene 380 U
benzoic acid 1,800 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 13
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
.lient Project ID: COE-Plum Brook Job Number: ITEK 44394

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBO6

Lab Sample ID: JJd7785
Compound Compound

-nitroaniline 1,800 U anthracene 380 U
acenaphthene 380 U di-n-butylphthalate 380 U
2,4-dinitrophenol 1,800 U fluoranthene 380 U
4-nitrophenol 1,800 U pyrene 380 U
dibenzofuran 380 U butylbenzylphthalate 380 U
2,4-dinitrotoluene 380 U 3,3'-dichlorobenzidine 760 U

iethylphthalate 380 U benzo(a)anthracene 380 U

=chlorophenyl-phenylether 380 U chrysene 380 U
fluorene 380 U bis(2-ethylhexyl)phthalate 470 B
4-nitroaniline 1,800 U di-n-octylphthalate 380 U
4,6-dinitro-2-methylphenol 1,800 U benzo(b)fluoranthene 380 U
n-nitrosodiphenylaminel 380 U benzo(k }fluoranthene 380 U
4-bromophenyl-phenylether 380 U benzo(a)pyrene 380 U
hexachlorobenzene 380 U indeno(1,2,3-cd)pyrene 380 U
pentachlorophenol , 1,800 U dibenzo(a,h)anthracene 380 U
phenanthrene 380 U benzo(g,h,i)perylene 380 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1

Date Extracted: 10/23/89
Date Analyzed: 10/26/89
Dilution Factor: 1

% Moisture: 13
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IT Corporation
November 30, 1989

client Project IN:

COE-P1um Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number: ITEK 44394

S5 ——

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- TE;gFgmo-
Sample " Benzene-D5 Biphenyl D14 Phenol-D5 Phenol Phenol
_No. (23-120%)* (30-116%)*  (18-137%)*  (24-113%)* (26-121%)*  (18-122%)*
SBO1 91 80 87 77 72 81
SB0? 75 70 71 67 61 72
SBO3 80 69 80 69 65 69
S804 73 71 73 70 64 75
SB04 Split 73 72 69 67 60 74
\B05 83 78 78 76 69 77
SBO6 79 75 74 75 67 77
Method Blank 78 72 84 68 63 68

*Values in parenthesis represent USEPA contract required QC limits.
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE, TN
.lient Project ID: COE-Plum Brook Job Number: [ITEK 44394

0

NITROEXPLOSIVES

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB02 SBO3 SBO4 SB04 Split SBOS

Lab Sampie ID: JJ7780 JJ7781 JJ7782 JJ7783 JJ7784
1,3,5-Trinitrobenzene 0.050 U 0.093 0.050 U 0.050 U 0.050 U
1,3-Dinitrobenzene 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Nitrobenzene 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
2,4,6-Trinitrotoluene 0.074 U 0.074 U 0.074 U 0.074 U 0.074 U
?,6-Dinitrotoluene 0.053 U 0.053 U 0.053 U 0.053 U 0.053 U
«,4-Dinitrotoluene 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
Nitrotoluene 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Extraction Date: 10/30/89 10/30/89 10/30/89 10/30/89 10/30/89
Analysis Date: 10/31/89 10/31/89 10/31/89 10/31/89 10/31/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
_lient Project ID: COE-Plum Brook Job Number: [ITEK 44394

’

NITROEXPLOSIVES

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB06 MW02B-C/6-8 SBO1 Method Blank
Lab Sample ID: JJ7785 JJ7786 Jd7777 BLO134
1,3,5-Trinitrobenzene 0.050 U 0.050 U 0.050 U 0.050 U
1,3-Dinitrobenzene 0.050 U 0.050 U 0.050 U 0.050 U
Nitrobenzene 0.048 U 0.068 U* 0.048 U 0.048 U
2,4,6-Trinitrotoluene 0.074 U 0.074 U 0.074 U 0.074 U
2,6=Dinitrotoluene 0.053 U 0.053 U 0.053 U 0.053 U
-,4-Dinitrotoluene 0.11 U 0.11 U 0.11 U 0.11 U
Nitrotoluene 0.048 U 0.048 U 0.048 U 0.048 U
Extraction Date: 10/30/89 10/30/89 10/30/89 10/30/89
Analysis Date: 10/31/89 10/31/89 10/31/89 10/30/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
* . Detection limit higher than normal due to sample matrix interferences.
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 30, 1989 KNOXVILLE. TN
.lient Project ID: COE-Plum Brook Job Number: ITEK 44394

METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID: PBSC0836/€0832/C4076
arsenic 0.2 U
barium 0.2 U
cadmium 0.5 U
chromium 1 U
iron 1 v
lead 3 U
manganese 0.2 U
selenium 0.2 U
silver 0.5 U
sodium 20 U
mercury 0.1 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

Date Digested: 10/25/89

Date Analyzed: 10/28/89 (ICP)
10/29 and 10/31/89 (GFAA)
10/26/89 (CVAA)

37



IT Corporation
November 30, 1989

Client Project ID:

COE-Plum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN '

Job Number: ITEK 44394

”

Client Sample

METALS ANALYSIS
Results in mg/kg (ppm)
Sample Matrix:

ID: SB01

Lab Sampte ID: JJ7787
arsenic 7.0
barium 51.0
cadmium 0.5 U
chromium 7
iron 10,200
lead 10
manganese 300
selenium 0.3 U*
silver 0.5 U
sodium 65
mercury 0.1 Y

U - Compound was analyzed for but not detected.

sample.

15,400

The number is the detect

SB0O3 SBO4
297789 937790
3.7 U* 1.4 U=
41.0
0.5 U 0.5 U
7
11,000
16
14.5
0.4 U* 0.6 U*
0.5 U 0.5
76 45
0.1 U 0.1 U 0.1 U

jon limit for t

* _ Detection limit higher than normal due to sample matrix interferences.

NDate Digested:
Date Analyzed:

10/25/89

10/28/89 (ICP)

10/29 and 10/31/89 (GFAA)
10/26/89 (CVAA)
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IT Corporation
November 30, 1989

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :

Job Number:

ITEK 4439

Client Project ID: COE-Plum Brook
P

METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB04 Split SBOS SBO6 MW02B-C/6-8
Lab Sample ID: JJ7791 J4J7792 JJ7793 JJ7794
arsenic 1.3 2.0 5.5 U* 2.9 U*
barium 29.8 21.1 58.9 214
cadmium 0.5 U 0.5 U 0.5 U 0.5 U
chromiun 4 4 6 20

iron 4,090 4,940 6,420 24,000

lead 10 9 16 20
manganese 9.8 35.0 129 2,600
selenium 0.8 uU* 0.8 U~ 1.0 U* 1.2 U*
silver 0.5 U 0.5 U 0.5 U 0.5 U
sodium o 32 80 578

mercury 0.1V 0.1 U 0.1 U 0.1 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
* - Detection 1imit higher than normal due to sample matrix interferences.

NDate Digested: 10/25/89

Date Analyzed: 10/28/89 (ICP)
10/29 and 10/31/89 (GFAA)
10/26/89 (CVAA)
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IT Corporation
November 30, 1989

Client Project ID: COE-PTum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: ITEK 44394

’

WASTEWATER ANALYSIS

Results in mg/kg (ppm) unless otherwise stated

Sample Matrix: Soil

Client Sample Lab Sample Nitrate, pH
1D ID as N Sulfate (standard units)

Method Blank P0617/P0619 2 v 400 U *
SBO1 JJd7787 2 2,000 U 6.03
SBO2 JJ7788 2 U 2,000 U 5.80
SBO3 JJ7789 2 U 2,000 U 7.75
SB04 JJd7790 2 U 2,000 U 5.06
SBO4 Split 347791 2 v 2,000 U 5.00
SBOS JJd7792 2 2,000 U 5.10
SBO6 Jd7793 2 U 2,000 U 5.32
MW02B-C/6-8 JJd7794 2 U 2,000 U 7.86
Date Analyzed 11/13/89 11/14/89 11/09/89

U - Compound was analyzed for but not detected. The number is
sample.
* . A method blank is not applicable for pH analysis.

40
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m P CHNOLoaY L ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation November 27, 1989
312 Directors Drive

Knoxville, TN 37923

ATTN: Don Burton

Job Number: ITEK 44410 P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: COE-Plum Brook

Date Received by Lab: 10/23/89

Number of Samples: Seventeen (17)

Sample Type: Water-five (5), Soil-nine (9), Water duplicates-two (2)

Trip blank-one (1)

I. Introduction

On 10/23/89, nine (9) soil samples, five (5) water samples, two (2) water duplicates
and one (1) trip blank arrived at the ITAS-Knoxville, Tennessee laboratory from the
COE-Plum Brook Ordnance Works site in Sandusky, Ohio. The list of analytical tests
performed, as well as date of receipt and analysis, can be found in the attached
report.

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of
data will include sample identification information and the analytical results.
Please note that all but CLP data are blank corrected, i.e., if any compound is found
in the corresponding laboratory blank, it is subtracted from the analytical result
before it is reported. CLP data are not blank corrected and CLP soil results are
reported on a dry weight basis.

The samples were analyzed for Target Compound List (TCL) volatile and semivolatile
organic compounds by gas chromatography/mass spectroscopy (GC/MS) in accordance with
the EPA CLP 2/88 Statement of Work.

The samples were analyzed for the requested nitroexplosives by high performance
liquid chromatography (HPLC) based on USATHAMA methods 8G and 8H.

Reviewed and Approved:

Ve
. - -
Ly TGt
Alyce Moore
Laboratory Manager

Amencan Councl of Independent Laboratornes
[nternatonal Assoc:ation ot Environmental Testing Laboratornes
Amencan Association tor Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89



IT Corporation IT ANALYTICAL SEZRVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

f

II. Analytical Results/Methodology (continued)

The samples were analyzed for the requested metals by inductively coupled plasma
spectroscopy (ICP), graphite furnace atomic absorption spectroscopy (GFAA) and cold
vapor atomic absorption spectroscopy (CVAA) based on EPA SW-846 methods 3050, 6010,
3020, 7060, 7740 and 7471 for soils and EPA methods 200.7, 206.2, 270.2, and 245.1
for surface waters.

The samples were analyzed for sulfate and nitrate by colorimetric determination based
on EPA SW-846 methods 9035 and 9200, for soils and EPA methods 375.3 and 353.3 for
surface waters.

The pH of the samples was measured by an electrometric procedure based on EPA SW-846
method 9045 for soils and EPA method 150.1 for surface waters.

IIT, Quality Control

Routine laboratory Tevel I QC was performed for all parameters but CLP parameters.
CLP analyses followed project specific QC tracking.

The volatiles analyses were performed on 10/30 and 11/01/89 by purge and trap with
J&W DB-624 Megabore column on two Finnigan OWA GC/MS/DS units. The semivolatiles
analyses were performed on 10/25, 10/26, 11/02, 11/06, and 11/08/89 by direct injec-
tion of sample extract on a J&W DB-5 capillary column on a VG TRIO-2 GC/MS/DS. The
volatiles sample runs went well, except that data review indicated acetone was pre-
sent in some soil samples although it had been judged not present during analysis.
The reason for originally rejecting acetone was that its relatively simple spectrum
closely matched that of some non-TCL compounds. Confirmation of acetone presence,
and quantification, led to a difficulty with sample SB19 0-2', where the level
exceeded calibration range. As holding time had expired, the sample was not rerun,
and the value found was submitted as an estimate; the peak did not exceed the range
of the detector. The semivolatiles runs went well. There were no other problems
seen in final data review for either fraction. Associated QC samples for soil
analyses were performed with ITAS project ITEK 44414, sample SB-10, with acceptable
results. Associated QC samples for water analyses were analyzed with ITAS project
ITEK 44421, sample MW02, with acceptable results.

The samples were analyzed for the requested nitroexplosives on 10/27/89 through
11/02/89. No problems were encountered.



IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44417

I11. Quality Control (continued)

The samples were digested on 10/30/89 and 10/31/89 for ICP and GFAA. The samples for
mercury analysis were prepared just prior to analysis. The CVAA analysis for mercury
was performed on 10/31/89 and 11/01/89; the GFAA analyses for arsenic and selenium
were performed on 10/31 through 11/06/89; the remaining metals were analyzed by ICP
on 10/31/89., A1l run QC was acceptable. No problems were encountered.

The samples were analyzed for pH on 10/24 and 11/10/89. No problems were encoun-
tered.

The samples were analyzed for nitrate on 11/08/89 and 11/17/89. No problems were
encountered.

The samples were analyzed for sulfate on 11/02/89 and 11/17/89. Elevated detection
limits were reported for all soil samples except SB-15 (2'-4') due to extreme sample
turbidity. The samples were centrifuged and filtered, but this did not eliminate the
turbidity.



[T Corporation IT ANALYTICAL SERVICES

N ber 27, 1989 5815 MIDDLEBROOK PIKE
ovember RNOX N
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

(5

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Samplie Matrix: Water

Client Sample ID: Method 8lank

Lab Sample ID: EB1030
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10 U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 34 1,1,2-trichloroethane 5 U
acetone 10U benzene 5 U
carbon disulfide 51U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 1J
1,2-dichloroethene (total) 5V 2-hexanone 10U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 51U
2-butanone 10U toluene 5 U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10U styrene 5U
bromodichloromethane 5 U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection 1limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1

682 1 89



IT ANALYTICAL SERVICES

bﬂT C°r°°”;§"°'1‘989 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44417

o e

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWOl

Lab Sample ID: JJd7931
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5U
chloroethane 10U dibromochloromethane 51U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 10U benzene 51U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 51U bromoform 51U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 54U 2-hexanone 10 U
chloroform 5 U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5 U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10U styrene 5 U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection 1imit for tt
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: [TEK 44410

’

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SW02

Lab Sample ID: JJ7934
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5 U
acetone 10U benzene 5 U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10 U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5U
vinyl acetate 10U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 89 5815 MIDDLEBROOK PIKE
November 27, 19 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

"

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: MWater

Client Sample ID: SWO3

Lab Sample ID: JJ7935
Compound Compound

chloromethane 10y 1,2-dichloropropane 5U
bromomethane 10U cis-1,3-dichloropropene 5 U
vinyl chloride 10 U trichloroethene 5U
chloroethane 10U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 54U 2-hexanone 10U
chioroform 54U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 51U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 54U chlorobenzene 5U
carbon tetrachloride 51U ethylbenzene 5U
vinyl acetate 10 U styrene 5U
bromodichloromethane 51U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for tr
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN A
Client Project ID: COE-P]um_Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPQUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWO4

Lab Sample ID: JJ7936
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 54U
vinyl chloride 10U trichloroethene 5V
chloroethane 10 U dibromochloromethane 5 U
methylene chloride 5 U 1,1,2-trichloroethane 5U
acetone 34d benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5 U bromoform 5U
1,1-dichloroethane 51U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 51U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10U styrene 51U
bromodichloromethane 54U total xylenes 54

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dijution Factor: 1



IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 XNO TN
Client Project ID: COE-Plum Brook Job Number: ITEK 444°

”

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water
Client Sample ID: Split
Lab Sample ID: JJ7937
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10 U cis=1,3-dichloropropene 51U
vinyl chloride 10U trichloroethene 5U
chloroethane 10U dibromochloromethane 5 U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 10U benzene 5U
carbon disulfide 54U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 51U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10U toluene 5 U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 5 U
vinyl acetate 10U styrene 5 U
bromodichloromethane 54U total xylenes 5U

U - Compound was analyzed for but not detected.

sample.

J - Indicates an estimated value less than the detection limit.

Date Analyzed: 10/30/89
Dilution Factor: 1

The number is the detection limit for t

682 * &



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

—

VOLATILE ORGANIC TARGET COMPQOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Trip Blank

Lab Sample ID: JJ7938
Compound Compound

chloromethane 10U 1,2-dichloropropane 54U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chloride 10 U trichloroethene 5 U
chloroethane 10 U dibromochlioromethane 5 U
methylene chloride 3 BJ 1,1,2-trichloroethane 5U
acetone 10U benzene 5 U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5U bromoform 5U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10 U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5 U
carbon tetrachloride 51U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5U total xylenes 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 10/30/89
Dilution Factor: 1

10



; IT ANALYTICAL SERVICES
T t
éovg;gggrazf *losg 5815 MIDDLEBROOK PIKE
’ KNOXVILLE, TN -

Client Project 1D: COE-Plum Brook Job Number: ITEK 44410

—

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Sample Toluene-D8 BFB 1,2 Dichloroethane-D4
No. (88-110%)* (86-115%)* (76-114%)*
Split 99 103 101
SWO1 95 101 96
SW02 94 100 93
SW03 92 98 92
Swo4 95 98 94
Trip Blank 95 99 91
Method Blank 99 101 94

*Values in parenthesis represent USEPA contract required QC limits.

11
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IT ANALYTICAL SERVICES

IT Corporggio?%g 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sampte ID: VB1101
Compound Compound

chloromethane 10 U 1,2-dichlorooropane 5U
bromomethane 10U cis-1,3-dichloropropene 5U
vinyl chloride 10U trichloroethene 5U
chloroethane 10y dibromochloromethane 5U
methylene chloride 2 J 1,1,2-trichloroethane 51U
acetone 10U benzene 54U
carbon disulfide 5U trans-1,3-dichloropropene 5U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 54
1,1,1-trichloroethane 51U chlorobenzene 54
carbon tetrachloride 5U ethylbenzene 54U
vinyl acetate 10 U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/01/89
Dilution Factor: 1

12



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 444)

—

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB13 0-2'

Lab Sample ID: JJ7904
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 6 8B 1,1,2-trichloroethane 6 U
acetone 170 benzene 6 U
carhbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 16
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IT ANALYTICAL SERVICES

bET Corpor‘g;ior{%g 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE, TN |
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Samplie Matrix: Soil

Client Sample ID: SB14 0-2'

Lab Sample ID: JJd7905
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 9 B 1,1,2-trichloroethane 6 U
acetone 80 benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 16
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IT ANALYTICAL SERVICES

IT CO"DOFS;1 02989 5815 MIDDLEBROOK PIKE
November ’ KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44417

P

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB15 2-4'

Lab Sample ID: JJ7906
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis=1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 78 1,1,2-trichloroethane 6 U
acetone 12 Y benzene 6 U
carbon disulfide 6 U trans-1,3=-dichloropropene 6 U
.1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 1J
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 16

15



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN )
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB15 4-6'

Lab Sample ID: Jd7907
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 78 1,1,2-trichloroethane 6 U
acetone 12 U benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
l,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 17
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IT ANALYTICAL SERVICES

»ﬂT C°gp°rg;"°'1‘989 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE, TN ,
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

e

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB16 0-2'

Lab Sample ID: JJ7908
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis~1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 5 BJ 1,1,2-trichloroethane 6 U
acetone 160 benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 16
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN ‘
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB16 4-6'

Lab Sample ID: JJ7909

Compound Compound
chloromethane 12 U 1,2-dichloropropane
bromomethane 12 U cis-1,3-dichloropropene
vinyl chloride 12 U trichloroethene
chloroethane 12 U dibromochloromethane
methylene chloride 88 1,1,2-trichloroethane
acetone 54 benzene
carbon disulfide 6 U trans-1,3-dichloropropene
1,1-dichloroethene 6 U bromoform
1,1-dichloroethane 6 U 4-methyl-2-pentanone
1,2-dichloroethene (total) 6 U 2-hexanone
chloroform 6 U tetrachloroethene
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane
2-butanone 3J toluene
1,1,1-trichloroethane 6 U chlorobenzene
carbon tetrachloride 6 U ethylbenzene
vinyl acetate 12 ¥ styrene
bromodichloromethane 6 U total xylenes

—
[e ) We  We,We  We ) Weo Ne ) VN S Ne ) We  We e ) We  WerWo ) JWe
cCcCCcCCccCccccccccacacacaocacaaccacc

U - Compound was analyzed for but not detected. The number is the detection limit for t

sample.
J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

Nate Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 19

18
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IT ANALYTICAL SERVICES

L corporation s 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN _
Client Project ID: COE-PTum Brook Job Number: ITEK 44410

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB17 0-2'
Lab Sample ID: JJ7910

Compound Compound
chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 V dibromochloromethane 6 U
methylene chloride 5 BJ 1,1,2-trichloroethane 6 U
acetone 150 benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 4
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 2 J
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 65U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89

Dilution Factor: 1
% Moisture: 16

19



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN K Pl
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

r

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB18 0-2'
Lab Sample ID: JJd7911

Compound Compound
chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3=dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 6 U 1,1,2-trichloroethane 6 U
acetone 12 U benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
.1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 Y
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 14
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 19

20



IT Corporation IT ANALYTICAL SERVICES

N ber 27, 1989 5815 MIDDLEBROOK PIKE
November 27, o =
Client Project ID: COE-Plum Brook Job Number: ITEK 4441P

—

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: SB19 0-2'
Lab Sample ID: JJ7912

Compound Compound

chloromethane 13U 1,2-dichloropropane 7V
bromomethane 13 U cis-1,3-dichloropropene 74U
vinyl chloride 13 U trichloroethene 7U
chloroethane 13 U dibromochloromethane 7U
methylene chloride 78 1,1,2-trichloroethane 7U
acetone 3,000 t benzene 7U
carbon disulfide 7U trans-1,3-dichloropropene 7U
1,1-dichloroethene 7U bromoform 7 U
1,1-dichloroethane 74 4-methyl-2-pentanone 13 U
1,2-dichloroethene (total) 7U 2-hexanone 13 U
chloroform 7 U tetrachloroethene 7U
1,2-dichloroethane 7U 1,1,2,2-tetrachloroethane 74
2-butanone 13 U toluene 9
1,1,1-trichloroethane 7U chlorobenzene 7V
carbon tetrachloride 7U ethylbenzene 7 U
vinyl acetate 13 U styrene 7U
bromodichloromethane 7U total xylenes 7V
U - Compound was analyzed for but not detected. The number is the detection limit for tf

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

E - Compound exceeded CLP calibration range.

Date Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 25
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN -
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

55—

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
- Sample Toluene=-D8 BFB 1,2 Dichloroethane-D4
_No. (81-117%)* (74-121%)* (70-121%)*
SB13 0-2' 99 101 92
SB14 0-2' 96 105 90
SB15 2-4' 107 105 96
SB15 4-6' 102 102 89
SB16 0-2' 94 102 83
SBl16 4-6' 100 102 90
SB17 0-2' 96 106 87
SB18 0-2' 99 110 89
SB19 0-2' 106 105 93
Method Blank 98 98 89

*Yalues in parenthesis represent USEPA contract required QC limits.

22
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

F

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID: BL4982

Compound Compound
phenol 10U his(2-chloroethoxy )methane 10 U
bis{2-chloroethyl)ether 10U 2,4-dichlorophenol 10 U
2-chlorophenol 10 U 1,2,4-trichlorobenzene 10U
1,3-dichlorobenzene 10U naphthalene 10 U
1,4-dichlorobenzene 10U 4-chloroaniline 10U
benzyl alcohol 10 U hexachlorobutadiene 10V
1,2-dichlorobenzene 10U 4-chloro=-3-methylphenol 10U
2-methylphenol 10 Y 2-methylnaphthalene 10 U
bis(2-chtoroisopropyl)ether 10U hexachlorocyclopentadiene 10 U
4-methylphenol 10U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10 U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chloronaphthalene 104
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10 U dimethyl phthalate 10U
2-nitrophenol 10U acenaphthylene 10 U
2,4-dimethylphenol 10 U 2,6-dinitrotoluene 10 U
benzoic acid 50 U

U - Compound was analyzed for but not detected. The number is the detection limit for tl

sample.

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 10/25/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

_

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID: BL4982

Compound Compound
3-nitroaniline 50 U anthracene ) 10 U
acenaphthene 10U di-n-butylphthalate 10 U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10U butylbenzylphthalate 10 U
2,4-dinitrotoluene 10 U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10 U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10U chrysene 10U
fluorene 10 U bis(2-ethylhexyl)phthalate 2 J
d-nitroaniline 50U di-n-octylphthalate 10 U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylaminel 10V benzo(k )fluoranthene 10 U
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10 U
phenanthrene 10U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89
Date Analyzed: 10/25/89
Dilution Factor: 1
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IT Corporation
November 27, 1989

Client Project ID:

COE-Plum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number:

SEMIVOLATILE TARGET COMPOUND LIST

Client Sample ID: SWO1
Lab Sample ID: JJ7959

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene

benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
-bis(2-chloroisopropyl)ether
d-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol

benzoic acid

U - Compound was analyzed for but not detected.

Results in pg/liter (ppb)

Sample Matrix:

ccCcccacacaccaccacaccaacacaccac

Water

Compound

bis(2-chloroethoxy )methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

The number is the detection limit for tt

J - Indicates an estimated value less than the detection limit.

sample.
Date Extracted: 10/24/89
Date Analyzed: 10/26/89

Dilution Factor: 1

[TEK 4441°

—
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IT ANALYTICAL SERVICES

IT COFDOF‘GUOVI’989 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN .
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWOl

Lab Sample ID: JJ7959
Compound Compound

3-nitroaniline 50 U anthracene 10U
acenaphthene 10 U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20 VU
diethylphthalate 10U benzo(a)anthracene 10U
d4-chlorophenyl-phenyliether 10 U chrysene 10U
fluorene 10 U bis(2-ethylhexyl)phthalate 10U
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenylaminel v benzo(k)fluoranthene 10U
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10U
hexachlorobenzene 10U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample. ’

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89

Date Analyzed: 10/26/89
Dilution Factor: 1

26



IT ANALYTICAL SERVICES

17 Corporation 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 4441

r

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWO2
Lab Sample ID: JJ7962

Compound Compound
phenol 10U bis{2-chloroethoxy)methane 10U
bis(2-chloroethyl)ether 10U 2,4=-dichlorophenol 10 U
2-chlorophenol 10 U 1,2,4-trichlorobenzene 10u
1,3-dichlorobenzene 10U naphthalene 10U
1,4-dichlorobenzene 10U 4-chloroaniline 10 U
benzyl alcohol 10U hexachlorobutadiene 10 U
1,2-dichlorobenzene 10 U 4-chloro-3-methylphenol 10U
2-methylphenol 10 U 2-methylnaphthalene 10V
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10U
4-methylphenol 10 U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10 U 2-chloronaphthalene 10 U
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10 U dimethyl phthalate 10 U
2-nitrophenol 10 U acenaphthylene 10 U
2,4-dimethylphenol 10 U 2,6=dinitrotoluene 10U
benzoic acid 50 U

U - Compound was analyzed for but not detected.

sample.

The number is the detection limit for t

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 10/26/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

(S

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SW02

Lab Sample ID: JJd7962
Compound Compound

3-nitroaniline 50 U anthracene 10U
acenaphthene 10U di-n-butylphthalate 10 U
2,4-dinitrophenol 50 U fluoranthene 10U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10 U butylbenzylphthalate 10U
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10 U chrysene 10 U
fluorene 10U bis(2-ethylhexyl)phthalate 10U
4-nitroaniline 50 U di-n-octylphthalate 10 U
4.6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenylaminel 10U benzo(k )fluoranthene 10U
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10 U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89

Date Analyzed: 10/26/89
Dilution Factor: 1
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IT Corporation
November 27, 1989

Client Project 1D:

COE-Plum Brook
—

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number: ITEK 4441r

SEMIVOLATILE TARGET COMPOUND LIST

Client Sample ID: SWO3
Lab Sample ID: JJ7963

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylphenol

bis(2-chloroisopropyl)ether -

4-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol

benzoic acid

U - Compound was analyzed for but not detected.

sample.

Results in ug/liter (ppb)

Sample Matrix:

ccCccaoccacacacacaccacacacac

Water

Coggound

bis(2-chloroethoxy )methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
d-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

cCcCccaccacacacacacaocacaccacacac

The number is the detection limit for th

J = Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 10/26/89
Dilution Factor: 1
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) ' IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE

November 27, 1989 KNOXVILLE. TN A
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWO3

Lab Sampie ID: JJ7963
Compound Compound

3-nitroanitine 50 U anthracene 10U
acenaphthene 10 U di-n-butylphthalate 10 U
2,4-dinitrophenol 50 U fluoranthene 10U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10 U butylbenzylphthalate 10U
2,4-dinitrotoluene 10 U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10U benzo(a)anthracene 10 U
4-chlorophenyl-phenylether 10 U chrysene 10U
fluorene 10U bis(2-ethylhexyl)phthalate 10U
4-nitroaniline 50 U di-n-octylphthalate 10 U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenylaminel 10U benzo(k )fluoranthene 10 U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10U
hexachlorobenzene 10U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10U benzo(g,h,i)perylene 10 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89
Date Analyzed: 10/26/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporati orfgsg 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 4441

(S

SEMIVOLATILE TARGET COMPQOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SW04

Lab Sample ID: JJ7964
Compound Compound

phenol 1ou bis(2-chloroethoxy)methane 10U
bis(2-chloroethyl)ether 10 U 2,4-dichlorophenol 10U
2-chlorophenol 10U 1,2,4-trichlorobenzene 10UV
1,3-dichlorobenzene 10 U naphthalene 10U
1,4-dichlorobenzene 10U 4-chloroaniline 10 U
benzyl alcohol 10 U hexachlorobutadiene 10U
1,2-dichlorobenzene 10U 4-chloro-3-methylphenol 10U
2-methylphenol 10 U 2-methylnaphthalene 10U
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10U
4-methylphenol 10U 2,4,6-trichlorophenol 10U
n-nitroso-di-n=-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chioronaphthalene 10U
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10U dimethyl phthalate 10 U
2-nitrophenol 10 U acenaphthylene 10 U
2,4-dimethylphenol 10 U 2,6-dinitrotoluene 10 U
benzoic acid 50 U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89

Date Analyzed: 10/26/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

\ET C°;°°"32’7”°'1’989 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: SWO04

Lab Sample ID: JJ7964
Compound Compound

3-nitroaniline 50 U anthracene 10U
acenaphthene 10 U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene : 10U
4-nitrophenol 50 U pyrene 10V
dibenzofuran 10U butylbenzylphthalate 10U
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10 U benzo(a)anthracene 10 U
4-chlorophenyl-phenylether 10 U chrysene 10U
fluorene 10U bis(2-ethylhexyl)phthalate 10 U
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylaminel 10U benzo(k )fluoranthene 10 U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10 U
phenanthrene 10 U benzo(g,h,i)perylene 10 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as dipheny]amine.

Date Extracted: 10/24/89

Date Analyzed: 10/26/89
Dilution Factor: 1
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IT Corporation
November 27, 1989

Client Project ID:

COE-PTum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

ITEK 4441C

Job Number:

SEMIVOLATILE TARGET COMPOUND LIST

Client Sample ID: Split

Lab Sample ID: JJ7965
Compound

phenol

bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene

benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-di-n=-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol

benzoic acid

U - Compound was analyzed for but not detected.

sample.

Results in ug/liter (ppb)

Sample Matrix:

cCCoCCcCccccccccccocacacaacacc

Water

Compound

bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

cCccaccCcacacacaocacacacacaaca

S —

The number is the detection limit for the

J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 10/26/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporation

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN »
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

PRI P

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Split

Lab Sample ID: JJ7965
Compound Compound

3-nitroaniline 50 U anthracene 10U
acenaphthene 10 U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10 U butylbenzylphthalate 19
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20 U
diethylphthalate 10U benzo(a)anthracene 10U
d4-chlorophenyl-phenylether 10U chrysene 10U
fluorene 10 U bis(2-ethylhexyl)phthalate 10 U
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10u
n-nitrosodiphenylamine!l 10U benzo(k )fluoranthene 10u
4-bromophenyl-phenylether 10 U benzo(a)pyrene 10 U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 100
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene 10 U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89
Date Analyzed: 10/26/89
Dilution Factor: 1
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 ¥NOX o _
Client Project ID: COE-Plum Brook Job Number: [ITEK 444'"

—

WATER SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

2,4,6
Nitro- 2-Fluoro- Terphenyl- 2-Fluoro-  Tribromo-
Sample Benzene-D5 Biphenyl D14 Phenol1-D5 Phenol Phenol
No. (35-114%)* (43-116%)*  (33-141%)*  (10-94%)* (21-100%)* (10-123%°
Split 64 66 82 38 48 80
SW01 94 85 78 43 58 77
SW02 92 84 92 43 57 79
SW03 97 90 94 41 55 76
SW04 75 73 86 36 47 80

Method Blank 87 76 90 40 52

*Values in parenthesis represent USEPA contract required QC limits.
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IT ANALYTICAL SERVICES

IT Corporation g 5815 MIDDLEBROOK PIKE
November 27, 198 KNOXVILLE. TN .
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

—

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: BL4983
Compound Compound

phenol 330 U bis(2-chloroethoxy )methane 330 U
bis(2-chloroethyl)ether 330 U 2,4-dichlorophenol 330 U
2-chlorophenol 330 U 1,2,4-trichlorobenzene 330 U
1,3-dichlorobenzene 330 U naphthalene 330 U
1,4-dichlorobenzene 330 U 4-chloroaniline 330 U
benzyl alcohol 330 U hexachlorobutadiene 330 U
1,2-dichlorobenzene 330 U 4-chloro-3-methylphenol 330 U
2-methylphenol 330 U 2-methyInaphthalene 330 U
bis(2-chloroisopropyl)ether 330 U hexachlorocyclopentadiene 330 U
4-methylphenol 330 U 2,4,6-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophenol 1,600 U
hexachloroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-nitroaniline 1,600 U
isophorone 330 U dimethyl phthalate 330 U
2-nitrophenol 330 U acenaphthylene 330 U
2,4-dimethyiphenol 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compound was analyzed for but not detected. The number is the detection limit for tf
sample.
J - Indicates an estimated value less than the detection limit.

Nate Extracted: 10/24/89

Date Analyzed: 10/30/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporation

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 444"

P ]

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: BL4983
Compound Compound

3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 Y di-n-butylphthalate 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran 330 U butylbenzylphthalate 330 U
2,4-dinitrotoluene 330 U 3,3'-dichlorobenzidine 660 U
diethylphthalate 330 U benzo(a)anthracene 330 U
4-chlorophenyl-phenylether 330 U chrysene 330 ¢
fluorene 330 U bis(2-ethylhexyl)phthalate 79
4-nitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro-2-methyiphenol 1,600 U benzo(b)fluoranthene 330 U
n-nitrosodiphenylaminel 330 U benzo(k)fluoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(a)pyrene 330. U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrene 330 U
pentachlorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo(g,h,i)perylene 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89

Date Analyzed: 10/30/89
Dilution Factor: 1
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN .
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB13 0-2'

Lab Sample ID: JJ7922
Compound Compound

phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chloroethyl)ether 390 U 2,4-dichlorophenol 390 U
2-chlorophenol 390 U 1,2,4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthalene 390 U
1,4-dichlorobenzene 390 U 4-chloroaniline 390 U
benzyl alcohol 390 U hexachlorobutadiene 390 U
1,2-dichlorobenzene 390 U 4-chloro-3-methylphenol 390 U
2-methylphenol 390 U 2-methylnaphthalene 390 U
bis(2-chloroisopropyl)ether 390 U hexachlorocyclopentadiene 390 U
4-methylphenol 390 U 2,4,6=-trichlorophenol 390 U
n-nitroso-di-n-propylamine 390 U 2,4,5-trichlorophenol 1,900 U
hexachloroethane 390 U 2-chloronaphthalene 390 U
nitrobenzene 390 U 2-nitroaniline 1,900 U
isophorone 390 U dimethyl phthalate 390 U
2-nitrophenol 390 U acenaphthylene 390 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 180 J
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/02/89

Dilution Factor: 1
% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporagiogggg 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441"

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kq (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB13 0-2'

Lab Sample ID: JJd7922
Compound Compound

3-nitroaniline 1,900 U anthracene 390 U
acenaphthene 390 U di-n-butylphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
4-nitrophenol 1,900 U pyrene 390 U
dibenzofuran 390 U butylbenzylphthalate 48 J
2,4-dinitrotoluene 1,600 3,3'-dichlorobenzidine 790 U
diethylphthalate 390 U benzo(a)anthracene 390 U
4-chlorophenyl-phenylether 390 U chrysene 390 U
fluorene 390 U bis(2-ethylhexyl)phthalate 230 f
4-nitroaniline 1,900 U di-n-octylphthalate 390 U
4,6-dinitro-2-methylphenol 1,900 U benzo(b)fluoranthene 390 U
n-nitrosodiphenylaminel 390 U benzo(k )fluoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 390 U
pentachloropheno]l 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene ' 390 U benzo(g,h,i)perylene 390 U
U - Compound was analyzed for but not detected. The number is the detection limit for ti

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1

Date Extracted: 10/24/89
Date Analyzed: 11/02/89
Dilution Factor: 1

% Moisture: 16

39



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN ,
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

S5

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB14 0-2'

Lab Sample ID: JJ7923

Compound Compound
phenol 1,200 U bis(2-chloroethoxy)methane 1,200 U
bis(2-chloroethyl)ether 1,200 U 2,4-dichlorophenol 1,200 U
2-chlorophenol 1,200 U 1,2,4-trichlorobenzene 1,200 U
1,3-dichlorobenzene 1,200 U naphthalene 1,200 U
1,4-dichlorobenzene 1,200 U 4-chloroaniline 1,200 U
benzyl alcohol 1,200 U hexachlorobutadiene 1,200 U
1,2-dichlorobenzene 1,200 U 4-chloro-3-methylphenol 1,200 U
2-methylphenol 1,200 U 2-methylnaphthalene 1,200 U
bis(2-chloroisopropyl)ether 1,200 U hexachlorocyclopentadiene 1,200 U
4-methylphenol 1,200 U 2,4,6-trichlorophenol 1,200 U
n-nitroso-di-n-propylamine 1,200 U 2,4,5-trichlorophenol 5,700 U
hexachloroethane 1,200 U 2-chloronaphthalene 1,200 U
nitrobenzene 1,200 U 2-nitroaniline 5,700 U
isophorone 1,200 U dimethyl phthalate 1,200 U
2-nitrophenol 1,200 U acenaphthylene 1,200 U
2,4-dimethylphenol 1,200 U 2,6-dinitrotoluene 1,700
benzoic acid 5,700 U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 3
% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporagiorlw9 ] 5815 MIDDLEBROOK PIKE
November 27, 198 KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44417

PREIRRRRARmmmmmmimmm A

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB14 0-2'

Lab Sample ID: JJ7923
Compound Compound

3-nitroaniline 5,700 U anthracene 1,200 U
acenaphthene 1,200 U di-n-butylphthalate 1,200 U
2,4-dinitrophenol 270 J fluoranthene 1,200 U
4-nitrophenol 310 J pyrene 1,200 U
dibenzofuran 1,200 U butylbenzylphthalate 1,200 U
2,4-dinitrotoluene 11,000 3,3'-dichlorobenzidine 2,300 U
diethylphthalate 1,200 U benzo(a)anthracene 1,200 U
4-chlorophenyl-phenylether 1,200 U chrysene 1,200 U
fluorene 1,200 U bis{2-ethylhexyl)phthalate 18C
4-nitroaniline 5,700 U di-n-octylphthalate 1,200 o
4,6-dinitro-2-methylphenol 390 J benzo(b)fluoranthene 1,200 U
n-nitrosodiphenylamine!l 1,200 U benzo(k)fluoranthene 1,200 U
4-bromophenyl-phenylether 1,200 U benzo(a)pyrene 1,200 U
hexachlorobenzene 1,200 U indeno(1,2,3-cd)pyrene 1,200 U
pentachlorophenol 5,700 U dibenzo(a,h)anthracene 1,200 U
phenanthrene 1,200 U benzo(g,h,i)perylene 1,200 U

U

Compound was analyzed for but not detected. The number is the detection limit for tf
sample.

J Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Nate Extracted: 10/24/89
Nate Analyzed: 11/06/89
Dilution Factor: 3
% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBl5 2-4'
Lab Sample ID: JJ7924

Compound Compound

phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chloroethyl)ether 390 U 2,4-dichlorophenol 390 U
2-chlorophenol 390 U 1,2,4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthalene 390 U
1,4-dichlorobenzene 390 U 4-chloroaniline 390 U
benzyl alcohol 390 U hexachlorobutadiene 390 U
1,2-dichlorobenzene 390 U 4-chloro-3-methylphenol 390 U
2-methylphenol 390 U 2-methyInaphthalene 390 U
bis(2-chloroisopropyl)ether 390 U hexachlorocyclopentadiene 390 U
4-methylphenol 390 U 2,4,6-trichlorophenol 390 U
n-nitroso-di-n-propylamine 390 U 2,4,5-trichlorophenol 1,900 U
hexachloroethane 390 U 2-chloronaphthalene 390 U
nitrobenzene 390 U 2-nitroaniline 1,900 U
isophorone 390 U dimethyl phthalate 390 U
2-nitrophenol 390 U acenaphthylene 390 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 390 U
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

éT C°"°°r3§"°'1‘989 5815 MIDDLEBROOK PIKE
ovember ’ KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 444]"

B

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB15 2-4'

Lab Sample ID: JJ7924

Compound Compound
3-nitroaniline 1,900 U anthracene 390 U
acenaphthene 390 U di-n-butylphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
4-nitrophenol 1,900 U pyrene 390 U
dibenzofuran 390 U butylbenzylphthalate 390 U
2,4-dinitrotoluene 390 U 3,3'-dichlorobenzidine 780 U
diethylphthalate 390 U benzo(a)anthracene 390 U
4-chlorophenyl-phenylether 390 U chrysene 390 "
fluorene 390 U bis(2-ethylhexyl)phthalate 32C
4-nitroaniline 1,900 U di-n-octylphthalate 390 v
4,6-dinitro-2-methylphenol 1,900 U benzo(b)fluoranthene 390 U
n-nitrosodiphenylaminel 390 U benzo(k)fluoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 390 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene 390 U benzo(g,h,i)perylene 390 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN _
Client Project I1D: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB15 4-6'

Lab Sample ID: JJ7925
Compound Compound

phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chloroethyl)ether 390 U 2,4-dichlorophenol 390 U
2-chlorophenol 390 U 1,2,4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthalene 390 U
1,4-dichlorobenzene 390 U 4-chloroaniline 330 U
benzyl alcohol 390 U hexachlorobutadiene 390 U
1,2-dichlorobenzene 390 U 4-chloro-3-methylphenol 390 U
2-methylphenol 390 U 2-methylnaphthalene 390 U
bis(2-chloroisopropyl)ether 390 U hexachlorocyclopentadiene 390 U
4-methylphenol 390 U 2,4,6-trichlorophenol 390 U
n-nitroso-di-n-propylamine 390 U 2,4,5~trichlorophenol 1,900 U
hexachloroethane 390 U 2-chloronaphthalene 390 U
nitrobenzene 390 U 2-nitroaniline 1,900 U
isophorone 390 U dimethyl phthalate 390 U
2-nitrophenol 390 U acenaphthylene 390 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 390 U
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for ti
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 17
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IT ANALYTICAL SERVICES

;T °°gp°r;§"°'l‘989 5815 MIDDLEBROOK PIKE
ovember c/, KNOXVILLE, TN |
Client Project I1D: COE-Plum Brook Job Number: ITEK 44410

P

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB815 4-6'

Lab Sample ID: JJ7925%

Compound Compound
3-nitroaniline 1,900 U anthracene _ 390 U
acenaphthene 390 U di-n-butyliphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
4-nitrophenol 1,900 U pyrene 390 U
dibenzofuran 390 U butylbenzylphthalate 390 U
2,4=dinitrotoluene 390 U 3,3'-dichlorobenzidine 790 U
diethylphthalate 390 U benzo(a)anthracene 390 U
4-chlorophenyl-phenylether 390 U chrysene 390 U
fluorene 390 U bis(2-ethylhexyl)phthalate 450
d-nitroaniline 1,900 U di-n-octylphthalate 390 u
4,6-dinitro-2-methyliphenol 1,900 U benzo(b)fluoranthene 390 U
n-nitrosodiphenylamine!l 390 U benzo(k)fluoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 390 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene 390 U benzo(g,h,i)perylene 390 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
Detected as diphenylamine.

J
B
1

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 17
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IT ANALYTICAL SERVICES

r‘ET Corpor;;ior;%g 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE, TN )
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/ka (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB16 0-2'

Lab Sample ID: JJ7926
Compound Compound

phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chloroethyl)ether 390 U 2,4-dichloropheno]l 390 U
2-chlorophenol 390 U 1,2,4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthalene 390 U
1,4-dichlorobenzene 390 U 4-chloroaniline 390 U
benzyl alcohol 390 U hexachlorobutadiene 390 U
1,2-dichlorobenzene 390 U 4-chloro-3-methylphenol 390 U
2-methylphenol 390 U 2-methylnaphthalene 390 U
bis(2-chloroisopropyl)ether 390 U hexachlorocyclopentadiene 390 U
4-methylphenol 390 U 2,4,6~trichlorophenol 390 U
n-nitroso-di-n-propylamine 390 U 2,4,5-trichlorophenol 1,900 U
hexachloroethane 390 U 2-chloronaphthalene 390 U
nitrobenzene 390 U 2-nitroaniline 1,900 U
isophorone 390 U dimethyl phthalate 390 U
2-nitrophenol 390 U acenaphthylene 390 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 320 J
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441r

SEMIVOLATILE TARGET COMPQUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SBl16 0-2'
Lab Sample ID: JJ7926

Compound Compound

3-nitroaniline 1,900 U anthracene 390 U
acenaphthene 390 U di-n-butylphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
4-nitrophenol 1,900 U pyrene 390 U
dibenzofuran 390 U butylbenzylphthalate 390 U
2,4-dinitrotoluene 1,900 3,3'-dichlorobenzidine 780 U
diethylphthalate 390 U benzo(a)anthracene 390 U
4-chlorophenyl-phenylether 390 U chrysene 390
fluorene 390 U bis(2-ethylhexyl)phthalate 340

4-nitroaniline 1,900 U di-n-octylphthalate 390 v
4,6-dinitro-2-methylphenol 1,900 U benzo(b)fluoranthene 390 U
n-nitrosodiphenylaminel 390 U benzo(k )fluoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 390 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene 390 U benzo(g,h,i)perylene 390 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

Indicates an estimated value less than the detection limit.

Analyte was found in the blank as well as the sample.

Detected as diphenylamine.

J
B
1

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE., TN
Client Project ID: COE-Plum Brook Job Number: I[TEK 44410

(5 ——

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB16 4-6'

Lab Sample ID: JJd7927

Compound Compound
phenol 1,200 U bis(2-chloroethoxy)methane 1,200 U
bis(2-chloroethyl)ether 1,200 U 2,4-dichlorophenol 1,200 U
2-chlorophenol 1,200 U 1,2,4-trichlorobenzene 1,200 U
1,3-dichlorobenzene 1,200 U naphthalene 1,200 U
1,4-dichlorobenzene 1,200 U 4-chloroaniline 1,200 U
benzyl alcohol 1,200 U hexachlorobutadiene 1,200 U
1,2-dichlorobenzene 1,200 U 4-chloro-3-methylphenol 1,200 U
2-methyliphenol 1,200 U 2-methylnaphthalene 1,200 U
bis(2-chloroisopropyl)ether 1,200 U hexachlorocyclopentadiene 1,200 U
4-methylphenol 1,200 U 2,4,6-trichlorophenol 1,200 U
n-nitroso-di-n-propylamine 1,200 U 2,4,5-trichlorophenol 5,900 U
hexachloroethane 1,200 U 2-chloronaphthalene 1,200 4
nitrobenzene 1,200 U 2-nitroaniline 5,900 U
isophorone 1,200 U dimethyl phthalate 1,200 U
2-nitrophenol 1,200 U acenaphthylene 1,200 U
2,4-dimethylphenol 1,200 U 2,6-dinitrotoluene 1,500
benzoic acid 5,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
J = Indicates an estimated value less than the detection limit.

NDate Extracted: 10/24/89
Date Analyzed: 11/08/89
Dilution Factor: 3

% Moisture: 19
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IT ANALYTICAL SERVICES

IT COf‘Doratiorlvgsg 5815 MIDDLEBROOK PIKE
November 27, KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 4441

50—

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB16 4-6'

Lab Sample ID: JJ7927

Compound Compound
3-nitroaniline 5,900 U anthracene 1,200 U
acenaphthene 1,200 U di-n-butylphthalate 1,200 U
2,4-dinitrophenol 1,200 J fluoranthene 1,200 U
4-nitrophenol 5,900 U pyrene 1,200 U
dibenzofuran 1,200 U butylbenzylphthalate 1,200 U
2,4-dinitrotoluene 7,300 3,3'-dichlorobenzidine 2,400 U
diethylphthalate 1,200 U benzo(a)anthracene 1,200 U
4-chlorophenyl-phenylether 1,200 U chrysene 1,200 "
fluorene 1,200 U bis(2-ethylhexyl)phthalate 50C
4-nitroaniline 5,900 U di-n-octylphthalate 1,200 v
4,6-dinitro-2-methylphenol 950 J benzo(b)fluoranthene 1,200 U
n-nitrosodiphenylamine!l 1,200 U benzo(k )fluoranthene 1,200 U
4-bromophenyl-phenylether 1,200 U benzo(a)pyrene 1,200 U
hexachlorobenzene 1,200 U indeno(1,2,3-cd)pyrene 1,200 U
pentachlorophenol 5,900 U dibenzo(a,h)anthracene 1,200 U
phenanthrene 1,200 U benzo(g,h,i)perylene 1,200 U
U - Compound was analyzed for but not detected. The number is the detection Timit for tr

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 Detected as diphenylamine.

Date Extracted: 10/24/89

Date Analyzed: 11/08/89
Dilution Factor: 3
% Moisture: 19
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IT ANALYTICAL SERVICES

ér Cogporgf}loqgsg 5815 MIDDLEBROOK PIKE
ovember s KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

e

SEMIVOLATILE TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB17 0-2'

Lab Sample ID: JJ7928
Compound Compound

phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chloroethyl)ether 390 U 2,4-dichlorophenol 390 U
2-chlorophenol 390 U 1,2,4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthalene 390 U
1,4-dichlorobenzene 390 U 4-chloroaniline 390 U
benzyl alcohol 390 U hexachlorobutadiene 390 U
1,2-dichlorobenzene 390 U 4-chloro-3-methylphenol 390 U
2-methylphenol 390 U 2-methylnaphthalene 390 U
bis(2-chloroisopropyl)ether 390 U hexachlorocyclopentadiene 390 U
4-methylphenol 390 U 2,4,6=-trichlorophenol 390 U
n-nitroso-di-n-propylamine 390 U 2,4,5-trichlorophenol 1,900 U
hexachloroethane 390 U 2-chloronaphthalene 390 U
nitrobenzene 390 U 2-nitroaniline 1,900 U
isophorone 390 U dimethyl phthalate 390 U
2-nitrophenol 390 U acenaphthylene 390 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 82 J
benzoic acid 1,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

o C°;p°";§."°’;989 5815 MIDDLEBROOK PIKE
ovember R KNOXVTILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB817 0-2'

Lab Sample ID: JJ7928

Compound Compound
3-nitroaniline 1,900 U anthracene 390 U
acenaphthene 390 U di-n-butylphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
d-nitrophenol 1,900 U pyrene 390 U
dibenzofuran 390 U butylbenzylphthalate 390 U
2,4-dinitrotoluene 740 3,3'-dichlorobenzidine 780 U
diethylphthalate 390 U benzo(a)anthracene 390 U
d4-chlorophenyl-phenylether 390 U chrysene 390 U
fluorene 390 U bis(2-ethylhexyl)phthalate 280
4-nitroaniline 1,900 U di-n-octylphthalate 390 U
4,6-dinitro-2-methyiphenol 1,900 U benzo(b)fluoranthene - 390 U
n-nitrosodiphenylamine!l 390 U benzo(k)fluoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 390 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene 390 U benzo(g,h,i)perylene 390 U
U - Compound was analyzed for but not detected. The number is the detection limit for the

sample.

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.
NDetected as diphenylamine.

J
B
1

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Nilution Factor: 1

% Moisture: 16
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB818 0-2'
Lab Sample ID: JJd7929

Compound ~ Compound

phenol 810 U bis(2-chloroethoxy)methane 810 U
bis(2-chloroethyl)ether 810 U 2,4-dichlorophenol 810 U
2-chlorophenol 810 U 1,2,4-trichlorobenzene 810 U
1,3-dichlorobenzene 810 U naphthalene 810 U
1,4-dichlorobenzene 810 U 4-chloroaniline 810 U
benzyl alcohol 810 U hexachlorobutadiene 810 U
1,2-dichlorobenzene 810 U d4-chloro-3-methylphenol 810 U
2-methylphenol 810 U 2-methylnaphthalene 810 U
bis(2-chloroisopropyl )ether 810 U hexachlorocyclopentadiene 810 U
d-methyiphenol 810 U 2,4,6-trichlorophenol 810 U
n-nitroso-di-n-propylamine 810 U 2,4,5-trichlorophenol 3,900 U
hexachloroethane 810 U 2-chloronaphthalene 810 U
nitrobenzene 810 U 2-nitroaniline 3,900 U
isophorone 810 U dimethyl phthalate 810 U
2-nitrophenol 810 U acenaphthylene 810 U
2,4-dimethylphenol 810 U 2,6=-dinitrotoluene 1,000
benzoic acid 3,900 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/08/89
Dilution Factor: 2
% Moisture: 19
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44417

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB18 0-2'

Lab Sample ID: Jd7929

Compound Compound
3-nitroaniline 3,900 U anthracene 810 U
acenaphthene 810 U di-n-butylphthalate 810 U
2,4-dinitrophenol 960 J fluoranthene 810 U
4-nitrophenol 150 J pyrene 810 U
dibenzofuran 810 U butylbenzylphthalate 810 U
2,4-dinitrotoluene 5,900 , 3,3'-dichlorobenzidine 1,600 U
diethylphthalate 810 U benzo(a)anthracene 810 U
4-chlorophenyl-phenylether 810 U chrysene 810
fluorene 810 U bis(2-ethylhexyl )phthalate 250
4-nitroaniline 3,900 U di-n-octylphthalate 810 U
4,6-dinitro-2-methylphenol 730 J benzo(b)fluoranthene 810 U
n-nitrosodiphenylamine!l 810 U benzo(k )fluoranthene 310 U
4-bromophenyl-phenylether 810 U benzo(a)pyrene 810 U
hexachlorobenzene 810 U indeno(1,2,3-cd)pyrene 810 U
pentachlorophenol 3,900 U dibenzo(a,h)anthracene 810 U
phenanthrene , 810 U benzo(g,h,i)perylene 810 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.

J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date Extracted: 10/24/89

Date Analyzed: 11/08/89

Dilution Factor: 2

% Moisture: 19
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IT ANALYTICAL SERVICES

[T Corporation g ' 5815 MIDDLEBROOK PIKE
November 27, 198 KNOXVILLE. TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB19 n-2'

Lab Sample ID: JJd7930
Compound Compound

phenol 440 U bis(2-chloroethoxy)methane 440 U
bis(2-chloroethyl)ether 440 U 2,4-dichlorophenol 440 U
2-chlorophenol 440 U 1,2,4-trichlorobenzene 440 U
1,3-dichlorobenzene 440 U naphthalene 440 U
1,4-dichlorobenzene 440 U 4-chloroaniline 440 U
benzyl alcohol 440 U hexachlorobutadiene 440 U
1,2-dichlorobenzene 440 U 4-chloro-3-methylphenol 440 U
2-methylphenol 440 U 2-methylnaphthalene 440 U
bis(2-chloroisopropyl)ether 440 U hexachlorocyclopentadiene 440 U
4-methylphenol 440 U 2,4,6-trichlorophenol 440 U
n-nitroso-di-n-propylamine 440 U 2,4,5-trichlorophenol 2,100 U
hexachloroethane 440 U 2-chloronaphthalene 440 U
nitrobenzene 440 U 2-nitroaniline 2,100 U
isophorone 440 U dimethyl phthalate 440 U
2-nitrophenol 440 U acenaphthylene 440 U
2,4-dimethylphenol 440 U 2,6-dinitrotoluene 440 U
benzoic acid 2,100 U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 25
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

(e

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB19 0-2'
Lab Sample ID: JJ7930

Compound Compound

3-nitroaniline 2,100 U anthracene 440 U
acenaphthene 440 U di-n-butylphthalate ) 440 U
2,4-dinitrophenol 2,100 U fluoranthene 220 J
4-nitrophenol 2,100 U pyrene 170 J
dibenzofuran 440 U butylbenzylphthalate 440 U
2,4-dinitrotoluene 440 U 3,3'-dichlorobenzidine 880 U
diethylphthalate 440 U benzo(a)anthracene 110 J
4-chlorophenyl-phenylether 440 U chrysene 150 J
fluorene 440 U bis(2-ethylhexyl)phthalate 410

4-nitroaniline 2,100 U di-n-octylphthalate 440 .
4,6=-dinitro-2-methylphenol 2,100 U benzo(b)fluoranthene 180 J
n-nitrosodiphenylamine!l 440 U benzo(k )fluoranthene 100 J
4-bromophenyl-phenylether 440 U benzo(a)pyrene 100 J
hexachlorobenzene 440 U indeno(1,2,3-cd)pyrene 440 U
pentachlorophenol 2,100 U dibenzo(a,h)anthracene 440 U
phenanthrene 99 J benzo(g,h,i)perylene 440 U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Nate Extracted: 10/24/89
Date Analyzed: 11/06/89
Dilution Factor: 1

% Moisture: 25
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 lsgqlg}?ﬁIDDLﬂggOOK PIKE
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

Nitro- 2-Fluoro-  Terphenyl- 2-Fluoro- Ti;g;gmo-
Sample Benzene-D5 Biphenyl D14 Phenol-D5 Phenol Phenol

No. (23-120%)* (30-116%)*  (18-137%)*  (24-113%)* (26-121%)*  (18-122%)
SB13 0-2' 96 82 101 72 76 84
SB14 0-2' 111 83 110 94 92 98
SB1S 2-4° 106 77 80 97 85 56
SB15 4-6' 104 73 78 89 76 52
SB16 0-2' 98 66 71 81 76 53
SB16 4-6' 83 85 106 87 91 79
SB17 n-2' 120 80 80 99 96 64
SB18 0-2' 96 86 89 74 79 89
SB19 0-2' 108 71 75 95 82 63
Method Blank 98 82 95 80 76 65

*Values in parenthesis represent USEPA contract required QC limits.
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IT Corporation IT ANALYTICAL SERVICES

N ber 27, 1989 5815 MIDDLEBROOK PIKE
ovember NG, N .
Client Project ID: COE-PTum Brook Job Number: ITEK 4441r

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Method Blank SW01 SW02

Lab Sample ID: BLO141 JJ7954 JJ7955

1,3,5-trinitrobenzene 0.050 U 0.050 U 0.050 U
1,3-dinitrobenzene 0.050 U 0.050 U 0.050 U
nitrobenzene 0.048 U 0.048 U 0.048 U
2,4,6-trinitrotoluene 0.074 U 0.074 U 0.074 U
2,6-dinitrotoluene 0.053 U 0.053 U 0.053 U
2,4-dinitrotoluene 0.11 U 0.11 U 0.11 U
nitrotoluene 0.048 U 0.048 U 0.048 U
Date Analyzed: 10/27/89 10/27/89 10/27/89

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

R mmEE A A S e

NITROEXPLOSIVES ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: SWO3 SWo4 Split

Lab Sample ID: JJ7956 JJ7957 JJ7958
1,3,5-trinitrobenzene 0.050 U 0.050 U 0.050 U
1,3-dinitrobenzene 0.050 U 0.050 U 0.050 U
nitrobenzene 0.048 U 0.048 U 0.048 U
2,4,6-trinitrotoluene 0.074 U 0.074 U 0.074 U
2,6-dinitrotoluene 0.053 U 0.053 U 0.053 U
2,4-dinitrotoluene 0.11 U 0.11 U 0.11 U
nitrotoluene 0.048 U 0.048 U 0.048 U
Date Analyzed: 10/27/89 10/27/89 10/27/89

U -~ Compound was analyzed for but not detected. The number is the detection limit for t!
sample.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 KNG N |
Client Project ID: COE-Plum Brook Job Number: ITEK 44417

(S

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB13 0-2' SB14 0-2' SB15 2-4' SB15 4-6'
Lab Sample 1D: JJ7922 JJ7923 JJ7924 JJ7925

1,3,5-trinitrobenzene 0.73 14 0.050 U 0.050 U
1,3-dinitrobenzene 0.62 3.7 * 0.050 U 0.050 U
nitrobenzene 0.24 U* 2.5 U* 0.048 U 0.048 U
2,4,6-trinitrotoluene 0.37 U* 3.7 U* 0.074 U 0.074 U
2,6-dinitrotoluene 0.26 U* 2.6 U* 0.053 U 0.053 U
2,4-dinitrotoluene 2.2 20 0.11 U 0.11 U
nitrotoluene 0.24 U* 2.4 U* 0.048 U 0.048 U
Date Extracted: 10/30/89 10/30/89 10/30/89 10/30/89
Date Analyzed: 11/01/89 11/01/89 11/01/89 11/01/89

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
* - Detection 1imit higher than normal due to sample matrix interferences.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN |
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

S ——

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB16 0-2' SB16 4-6' SB17 0-2' SB18 0-2'
Lab Sample ID: JJ7926 JJ7927 JJ7928 JJ7929
1,3,5-trinitrobenzene 1.2 15 0.67 10

1,3 dinitrobenzene 0.55 6.4 0.25 U* 5.0
nitrobenzene 0.48 * 2.4 U 0.24 U* 2.4 U
2,4,6-trinitrotoluene 0.74 * 3.7 U* 0.37 u* 3.7 U*
2,6-dinitrotoluene 0.53 * 2.7 U* 0.27 U* 2.7 U*
2,4-dinitrotoluene 3.2 16 1.1 19
nitrotoluene 0.48 * 2.4 U* 0.24 U* 2.4 U*
Date Extracted: 10/30/89 10/30/89 >10/30/89 10/30/89
Date Analyzed: 11/02/89 11/02/89 11/02/89 11/02/89

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
* - Detection limit higher than normal due to sample matrix interferences.
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IT Corporation IT ANALYTICAL SERVICES

N , 1989 5815 MIDDLEBROOK PIKE
ovember 27 *NOX N _
Client Project ID: COE-Plum Brook Job Number: ITEK 444)

NITROEXPLOSIVES ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB19 0-2' Method Blank
Lab Sample ID: JJ7930 BLO134
1,3,5-trinitrobenzene 0.050 U 0.050 U
1,3 dinitrobenzene 0.050 U 0.050 U
nitrobenzene 0.048 U 0.048 U
2,4,6-trinitrotoluene 0.074 U 0.074 U
2,6-dinitrotoluene 0.053 U 0.053 U
2,4-dinitrotoluene 0.11 U 0.11 U
nitrotoluene 0.048 U 0.048 U
Date Extracted: 10/30/89 10/30/89
Date Analyzed: 11/02/89 11/02/89

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
* - Detection limit higher than normal due to sample matrix interferences.
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IT ANALYTICAL SERVICES

éT C°rp°r;§’°°'1’989 5815 MIDDLEBROOK PIKE
ovember 27, KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

METALS ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: SWO1 SW02 SW03
Lab Sample ID: JJ7949 JJ7950 JJ7951
arsenic 0.003 0.002 U 0.002 U
iron 0.89 - 0.36 1.1
manganese 0.030 0.021 0.039
selenium 0.004 U* 0.004 uU* 0.003 u*
sodium 0.2 U 6.7 7.1
mercury 0.001 U 0.001 U 0.001 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
* - Detection limit higher than normal due to sample matrix interferences.

Date Digested: 10/30/89

Date Analyzed: 10/31/89 (ICP)
10/31 and 11/03/89 (GFAA)
10/31/89 (CVAA)
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IT Corporation

November 27, 1989

Client Project ID: COE-Plum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :

Job Number: ITEK 44410

—

METALS ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: SW04
Lab Sample ID: JJ7952
arsenic 0.002 U
iron 9.6
manganese 0.37
selenium 0.003 U*
sodium 92.7
mercury 0.001 U

Split
JJ7953

0.003 U*
40.6

0.94

0.004 U*
102

0.001 U

U - Compound was analyzed for but not detected. The number

sample.

Method Blank
PBWC0866/C0871

0.002 U

0.01 U

0.002 U

0.002 U

0.2 U
NR

is the detection limit for t

* _ Detection limit higher than normal due to sample matrix interferences.
NR - Not required.

Nate Digested:
Date Analyzed:

10/30/89
10/31/89 (ICP)

10/31 and 11/03/89 (GFAA)

10/31/89 (CVAA)
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
, 7
November 27, 1989 KNOXVILLE, TN .
Client Project ID: COE-Plum Brook Job Number: [TEK 44410

55—

METALS ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Samplie ID: Method Blank SB13 0-2' SB14 0-2' SB15 2-4'
Lab Sample ID: PBSC0897/C4079/C0896 JJ7913 JJ7914 JJ7915
arsenic 0.2 U 2.7 U* 1.8 4.6
barium 0.2 U 56.7 51.6 14.1
cadmjum 0.5 U 0.5 U 0.5 U 0.5 U
chromium 1 U 13 10 8
iron 4 15,500 12,000 10,900
lead 3 U 9 11 11
manganese 0.2 U 263 146 181
selenium 0.2 U 1.0 U* 0.9 U* 0.5 U*
silver 0.5 U 0.5 U 0.5 U 0.5 U
sodium 20 U 2,590 3,420 96.9
mercury 0.1 U 0.1 U 0.1 U 0.1 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample. A
* . Detection 1limit higher than normal due to sample matrix interferences.

Date Digested: 10/31/89

Date Analyzed: 10/31/89 (ICP)
11/04 and 11/06/89 (GFAA)
11/01/89 (CVAA)
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: [ITEK 44410

IT Corporation
November 27, 1989
Client Project ID: COE-Plum Brook

f

METALS ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: SB15 4-6' SB16 0-2' SB16 4-6' SB17 0-2'
Lab Sample ID: JJ7916 JJ7917 JJ7918 JJ7919
arsenic 3.2 U* 2.8 4.9 0.8
barium 31.1 16.5 27.1 21.9
cadmium 0.5 U 0.5 U 0.5 U 0.5 U
chromium 10 8 6 6
iron 13,100 5,910 7,700 8,370
Tead 12 5 7 8
manganese 244 78.2 435 141
selenium 1.7 U* 0.7 U* 1.0 U* 0.4 U*
silver 0.5 U 0.5 U 0.5 U 0.5 U
sodium 125 1,040 2,820 1,240
mercury 0.1 U 0.1 U 0.1 U 0.1 U

U - Compound was analyzed for but not detected. The number is the detection limit for t

sample. ,
* _ Detection limit higher than normal due to sample matrix interferences.

10/31/89

10/31/89 (ICP)

11/04 and 11/06/89 (GFAA)
11/01/89 (CVAA)

Date Digested:
Date Analyzed:
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IT Corporation
November 27, 1989

Client Project ID:

COE-PTum Brook

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :

Job Number: ITEK 44410

Client Sample ID:
Lab Sample ID:

arsenic
barium
cadmium
chromium
iron

lead
manganese
selenium
silver
sodium

mercury

METALS ANALYSI

U - Compound was analyzed for but not detected.

sample.

S

Results in mg/kg (ppm)

Sample Matrix: Soil
SB18 0-2' SB1g 0-2'
JJ7920 JJ7921
1.3 9.4
20.2 35.2
0.5 U 0.5 U
5 10
6,890 23,800
11 25
97.6 18.0
2.0 U* 0.2
0.5 U 0.5 U
1,980 40.1
0.1 U 0.1 U

The number is the detection limit for th

* - Detection 1imit higher than normal due to sample matrix interferences.

Date Digested:
Date Analyzed:

10/31/89

10/31/89 (ICP)

11/04 and 11/06/89 (GFAA)

11/01/89 (CVAA)
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN :
Client Project ID: COE-Plum Brook Job Number: ITEK 4441r

P

WASTEWATER ANALYSIS
Results in mg/kg (ppm) unless otherwise stated

Sample Matrix: Soil

Client Sample Lab Sample pH Nitrate,
1D 1D (standard units) Sulfate as N
Method Blank P0634 ** 400 U 2 U
SB13 0-2' JJ7913 7.62 _ 1,000 u* 16
SB14 n-2' JJ7914 7.69 2,000 U* 15
SB15 2-4' JJ7915 7.94 400 U 2 U
SB15 4-6' JJ7916 8.48 1,000 u* 2
SBl6 0-2' JJr917 ©9.11 1,000 U* 9
SB16 4-6' JJ7918 8.43 1,800 120
SB17 0-2' JJ7919 8.23 1,000 u* 10
SB18 0-2' JJ7920 8.57 2,500 190
SB19 0-2' JJ7921 5.00 1,000 u* 2 U
Date Analyzed: 11/10/89 11/17/89 11/17/89

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
* - Detection limit higher than normal due to sample matrix interferences.
** - A method blank is not applicable for pH analysis.
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IT Corporation IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
November 27, 1989 KNOXVILLE. TN |
Client Project ID: COE-Plum Brook Job Number: [ITEK 44410

WASTEWATER ANALYSIS
Results in mg/liter (ppm) unless otherwise stated

Sample Matrix: Water

Client Sample ID Lab Sample ID Sulfate pH (standard units)
Method Blank P0588 10 U *

SW01 JJ7939 100 7.60

SW02 JJ7940 110 7.45

SW03 JJ7941 110 7.23

SW04 Jd7942 180 7.69

Split JJ7943 180 7.67

Date Analyzed: 11/02/89 10/24/89

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.
* - A method blank is not applicable for pH analysis.
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IT Corporation IT ANALYTICAL SERVICES

November 27, 1989 5815 MIDDLEBROOK PIKE
KNOXVILLE, TN .
Client Project ID: COE-Plum Brook Job Number: ITEK 44410

—

WASTEWATER ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Nitrate,
Client Sample ID Lab Sample ID as N
Method Blank P0602 0.05 U
SWo1 JJ7944 15
SW02 JJ7945 0.09
SW03 JJ7946 1.3
SWo4 JJ7947 2.9
Split JJ7948 4.4
Date Analyzed: 11/08/89

U - Compound was analyzed for but not detected. The number is the detection limit for the
sample.
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m%ﬁ&%%w ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANAIYSIS
IT Corporation November 17, 1989
312 Directors Drive
Knoxville, TN 37923
ATTN: Don Burton
Job Mumber: ITEK 44414 P.0. Number: 409658

This is the Certificate of Analysis for the following samples:

Client Project ID: COE-Plum Brook

Date Received by Lab: 10/24/89

Number of Samples: Nine (9)

Sample Type: Soil-six (6), Soil duplicates-two (2), Rinsate-one (1)

I. Introduction

On 10/24/89, six (6) soil samples, two soil duplicates and one (1) rinsate arrived at
the ITAS-Knoxville, Tennessee laboratory from the COE-Plum Brook Ordnance Works site
in Sandusky, Ohio. The list of analytical tests performed, as well as date of
receipt and analysis, can be found in the attached report.

IT. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of
data will include sample identification information and the analytical results.
Please note that all but CLP data are blank corrected, i.e., if any compound is found
in the corresponding laboratory blank, it is subtracted from the analytical result
before it is reported. CLP data are not blank corrected and CLP soil results are
reported on a dry weight basis.

The samples were analyzed for Target Compound List (TCL) volatile and semivolatile
organic compounds by gas chromatography/mass spectroscopy (GC/MS) in accordance with
the EPA CLP 2/88 Statement of Work.

The samples were analyzed for the requested nitroexplosives by high performance
liquid chromatography (HPLC) based on USATHAMA methods 8G and 8H.

Reviewed and Approved:

Kﬁgépﬁc, >§%av£4u;/

Alyce Moore
Laboratory Manager

Amencan Councl of Independent Laboratones
International Association of Environmental Testing Laboratones
Amerncan Associauon tor Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike Knoxville, TN 37921 £81.1.89



T ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 4441/

—

II. Analytical Results/Methodology (continued)

The samples were analyzed for the requested metals by inductively coupled plasma
spectroscopy (ICP), graphite furnace atomic absorption spectroscopy (GFAA) and cold
vapor atomic absorption spectroscopy (CVAA) based on EPA SW-846 methods 3050, 6010,
3020, 7060, 7740 and 7471.

The samples were analyzed for sulfate and nitrate by colorimetric determination based
on EPA SW-846 methods 9035 and 9200, respectively.

The pH of the samples was measured by an electrometric procedure based on EPA SK-846
method 9045.

IIl. Quality Control

Routine laboratory level I QC was performed for all parameters but CLP parameters.
CLP analyses followed project specific QC tracking.

The volatiles analyses were performed on 11/01 and 11/07/89 by purge and trap with
J&W DB-624 Meaabore column on a Finniacan OWA GC/MS/DS. The semivolatiles analyses
were performed on 10/30 and 11/07/89 by direct injection of sample extract on a
Restek RTX-5 capillary column on a Finnigan 4500 GC/MS/DS. The volatiles runs
generally went well. The rinsate run was noted, in review, to have two variant
internal standard retention times and it was rerun on 11/07/89 (2 days beyond 14 day
holding time), and data from both runs were reported. The initial run was considered
to have the most representative results; the differing retention times did not affect
the search for TCL's, and the second run (from a second vial) showed a moderate level
of acetone which might have been system related (i.e. 2-propanol was seen in the runs
and this compound tends to collect in the system and in turn trap acetone, causing
carryover). In another case, acetone was seen at high level in sample SB-07, and
also in a secondary dilution. The dilution value, while outside calibration range,
was still in instrument linear range, and the data were accepted without further
runs. Sample SB-19 required a 125 fold dilution, by methanol extraction, for ace-
tone. This medium extraction dilution was run on heated purge just as the rinsate
and low level soil samples,. and was referenced to the same blank and standard.

MS/MSD analysis was performed on sample SB-10: all parameters were within QC limits.
Semivolatiles runs went well. MS/MSD analysis of SB-10 again showed all parameters
within limits. There were no other problems seen in final data review for either
fraction.

The samples were analyzed for the requested nitroexplosives from 11/02/89 through
11/07/89. No problems were encountered.



IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN _
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

II1. Quality Control (continued)

The samples were digested on 10/30/89 for ICP and GFAA. The samples for mercury ana-
lysis were prepared just prior to analysis. The CVAA analysis for mercury was per-
formed on 10/31/89; the GFAA analyses for arsenic and selenium were performed on
10/31-11/13; the remaining metals were analyzed by ICP on 10/31/89. A1l run QC was
acceptable.

We reported ICP values for arsenic on soil samples SB-07, SB-09, SB-10, SB-12 and
SB-19. A1l soil samples exhibited severe matrix interferences, probably due to the
fact that the iron concentration was extremely high. The soil samples were analyzed
by GFAA for arsenic on two separate charts on nonconsecutive days. Dilutions as high
as 1:20 were performed but matrix interferences remained a problem. The Method of
Standard Additions (MSA's) was also attempted, but due to the nature of the samples,
no reportable values were obtained; samples were yielding false positives. No other
problems were encountered.

The samples were analyzed for pH on 11/10/839. No problems were encountered.

The samples were analyzed for nitrate on 11/08/89 and 11/13/89. No problems were
encountered.

The samples were analyzed for sulfate on 11/10/89 and 11/14/89. Elevated detection
1imits were reported for all soil samples but SB-12 due to extreme sample turbidity.
The samples were centrifuged and filtered, but this did not eliminate the turbidity.



IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

IT Corporation
KNOXVILLE. TN

November 17, 1989

Client Project I1D: COE-Plum Brook Job Number: ITEK 4441¢
F 4

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 1

U - Compound was analyzed for but not detected.

sample.,

J - Indicates an estimated value less than the detection limit.

NDate Analyzed: 11/01/89
Dilution Factor: 1

Lab Sample ID: CB1101
Compound Compound

chloromethane 10U 1,2-dichloropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chloride 10U trichloroethene 5 U
chloroethane 10U dibromochloromethane 5 U
methylene chloride 2 J 1,1,2-trichloroethane 5
acetone 10U benzene 5 U
carbon disuylfide 54U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 54U bromoform 54U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5 U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 51U
carbon tetrachloride 5 U ethylbenzene 54U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5U total xylenes 54U

The number is the detection limit for th



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

{5

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Rinsate

Lab Sample ID: JJ8009
Compound Compound

chloromethane 10U 1,2-dichloropropane 5 U
bromomethane 10U cis-1,3-dichloropropene 5 U
vinyl chloride 10U trichloroethene 5U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5U
acetone 10 U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 54U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5 U 2-hexanone 10UV
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 51U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5U
carbon tetrachloride 5U ethylbenzene 54U
vinyl acetate 10 U styrene 5U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/01/89
Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 , KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 444°

o T

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank 2

Lab Sample ID: CB1107
Compound Compound

chloromethane 10 U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chloride 10 U trichloroethene 5U
chloroethane 10V dibromochloromethane 5 U
methylene chloride 54U 1,1,2-trichloroethane 5 U
acetone 10U benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 54U
1,1-dichloroethene 5U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 1J tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10 U toluene 5U
1,1,1-trichloroethane 5U chlorobenzene 5 U
carbon tetrachloride 5U ethylbenzene 5 U
vinyl acetate 10U styrene 5 U
bromodichloromethane 5U total xylenes 5U

U - Compound was analyzed for but not detected. The number is the detection limit for tt
sample.
J - Indicates an estimated value Tess than the detection limit.

_Date Analyzed: 11/07/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

T T ]

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Rinsate R

Lab Sample ID: JJ80O09R
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 1N u cis-1,3-dichloropropene 5U
vinyl chloride 10 U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5U
methylene chloride 5U 1,1,2-trichloroethane 5 U
acetone 80 benzene 5U
carbon disulfide 5U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 51U
2-butanone 10U toluene 5V
1,1,1-trichloroethane 51U chlorobenzene 5 U
carbon tetrachloride 5U ethylbenzene 5U
vinyl acetate 10U styrene 5 U
bromodichloromethane 5U total xylenes 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for ti
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/07/89
Dilution Factor: 1



IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

IT Corporation
KNOXVILLE. TN

November 17, 1989
Client Project ID: COE-Plum Brook Job Number: ITEK 444"

F

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Sample Toluene-D8 BFB 1,2 Dichloroethane-D4
No. (88-110%)* (86-115%)* (76-114%)*
Rinsate 89 90 93
Rinsate R 107 97 92
Method Blank 1 90 88 89
Method Blank 2 94 97 93

*Values in parenthesis represent USEPA contract required QC limits.



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

5

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: Method Blank 1

Lab Sample ID: CB1101
Compound Compound

chloromethane 10U 1,2-dichloropropane 5U
bromomethane 10 U cis-1,3-dichloropropene 5U
vinyl chloride 10 v trichloroethene 5U
chloroethane 10 U dibromochloromethane 5 U
methylene chloride 2 J 1,1,2-trichloroethane 54
acetone 10U benzene 5 U
carbon disulfide 54U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5U bromoform 5 U
1,1-dichloroethane 5U 4-methyl-2-pentanone 10U
1,2-dichloroethene (total) 5 U 2-hexanone 10U
chloroform 5U tetrachloroethene 5U
1,2-dichloroethane 5U 1,1,2,2-tetrachloroethane 5U
2-butanone 10U toluene 5U
1,1,1-trichloroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5U total xylenes 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.
J - Indicates an estimated value less than the detection limit.

Date Analyzed: 11/01/89
Ditution Factor: 1



IT Corporation
November 17, 1989

Client Project ID:

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

COE-Plum Brook Job Number: ITEK 444]

"

Client Sample ID:
Lab Sample ID:

Compound

chloromethane
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroetha
carbon tetrachlorid
vinyl acetate
hromodichloromethan

U - Compound was an
sample.

J - Indicates an es
B - Analyte was fou
D -

E -

Date Analyzed: 1
Dilution Factor: 1
% Moisture: 1

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

SB-07
JJ7987
Compound
12 U 1,2-dichloropropane 6 U
12 U cis=-1,3-dichloropropene 6 U
12 U trichloroethene 6 U
12 U dibromochloromethane 6 U
5 BJ 1,1,2-trichloroethane 6 U
2,300 ED benzene 6 U
6 U trans-1,3-dichloropropene 6 U
6 U bromoform 6 U
6 U 4-methyl-2-pentanone 12 U
(total) 6 U 2-hexanone 12 U
6 U tetrachloroethene 6 U
6 U 1,1,2,2-tetrachloroethane 6 U
12 U toluene 6 U
ne 6 U chlorobenzene 6 U
e 6 U ethylbenzene 6 U
12 U styrene 6 U
e 6 U total xylenes 6 U

alyzed for but not detected. The number is the detection Timit for tt

timated value less than the detection limit.
nd in the blank as well as the sample.

Value taken from 1:5 dilution
Compound exceeded CLP calibration range, but was within instrument linear range.

1/01/39
6
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[T ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

PRI

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-09

Lab Sample ID: JJ7988
Compound Compound

chloromethane 13 U 1,2-dichloropropane 6 U
bromomethane 13 U cis-1,3-dichloropropene 6 U
vinyl chloride 13 U trichloroethene 6 U
chloroethane 13 U dibromochloromethane 6 U
methylene chloride 8B 1,1,2-trichloroethane 6 U
acetone 5J benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 13 U
1,2-dichloroethene {total) 6 U 2-hexanone 13 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 13U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 13 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample. _

J - Indicates an estimated value less than the detection limit.

8 - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 20

11



IT ANALYTICAL SERVICES

IT Corpbrat ion 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 444°

f

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-10

Lab Sample ID: JJ7989
Compound Compound

chloromethane 14 U 1,2-dichloropropane 7 U
bromomethane 14 U cis-1,3-dichloropropene 7 U
vinyl chloride 14 U trichloroethene 7U
chloroethane 14 U dibromochloromethane 7U
methylene chloride 6 BJ 1,1,2-trichloroethane 7 U
acetone 34 benzene 7 U
carbon disulfide 7 U trans-1,3-dichloropropene 7U
1,1-dichloroethene 74 bromoform 7 U
1,1-dichloroethane 7 U 4-methyl-2-pentanone 14 U
1,2-dichloroethene (total) 7U 2-hexanone 14 U
chloroform 7 U tetrachloroethene 7U
1,2-dichloroethane 7 U 1,1,2,2-tetrachloroethane 7 U
2-butanone 14 U toluene 7 U
1,1,1-trichloroethane 7 U chlorobenzene 7 U
carbon tetrachloride 7 U ethylbenzene 7 U
vinyl acetate 14 U styrene 74U
bromodichloromethane 7U total xylenes 7 U

U - Compound was analyzed for but not detected. The number is the detection limit for t
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Nate Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 27
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IT ANALYTICAL SERVICES

[T Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-PTum Brook Job Number: [ITEK 44414

A ——

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-1ll

Lab Sample ID: JJ7992
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U ¢is-1,3-dichloropropene 6 U
vinyl chloride 12 U trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 10 B 1,1,2-trichloroethane 6 U
acetone ' 34J benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 4 )

,1i,1=-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 U styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for th
sample.

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Nate Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 16

13



IT ANALYTICAL SERVICES

[T Corporation
November 17, 1989 ;;I&?IIDDL%OOK PIKE
Client Project ID: COE-Plum Brook Job Number: ITEK 444"

—

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-12

Lab Sample ID: JJ7993
Compound Compound

chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chloride 12V trichloroethene 6 U
chloroethane 12 U dibromochloromethane 6 U
methylene chloride 8 8B 1,1,2-trichloroethane 6 U
acetone 56 benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
.1,1-dichloroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 12 4 styrene 6 U
bromodichloromethane 6 U total xylenes 6 U

U - Compound was analyzed for but not detected. The number is the detection limit for t!
sample. _

J - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 16

14
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 44414

{500, S

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: SB-19

Lab Sample ID: JJ7994
Compound Compound

chloromethane 13 U 1,2-dichloropropane 7 U
bromomethane 13 U cis-1,3-dichloropropene 7 U
vinyl chloride 13 U trichloroethene 7 U
chloroethane 13 U dibromochloromethane 7 U
methylene chloride 6 BJ 1,1,2-trichloroethane 7 U
acetone 11,000 D benzene 7 U
carbon disulfide 74 trans-1,3-dichloropropene 7 U
1,1-dichloroethene 7 U bromoform 7 U
l1,1-dichloroethane 7U 4-methyl-2-pentanone 13 U
1,2-dichloroethene (total) 74U 2-hexanone 13 U
chloroform 7 U tetrachloroethene 7 U
1,2-dichloroethane 7U 1,1,2,2-tetrachloroethane 7 U
2-butanone 13 U toluene 7 U
1,1,1-trichloroethane 7U chlorobenzene 7 U
carbon tetrachloride 7 U ethylbenzene 7 U
vinyl acetate 13 U styrene 7 U
bromodichloromethane 7U total xylenes 7 U
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample. _

Indicates an estimated value less than the detection limit.
Analyte was found in the blank as well as the sample.

Value taken from 1:125 dilution.

[ww lv v J &)
[ |

Date Analyzed: 11/01/89
Dilution Factor: 1
% Moisture: 24
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IT ANALYTICAL SERVICES

IT C°’°°"§§‘°'1’989 5815 MIDDLEBROOK PIKE
November , KNOXVILLE, TN :
Client Project ID: COE-Plum Brook Job Number: ITEK 444?

P

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in ug/kg (ppb) dry weight

Client Sample ID: SB-10

Lab Sample I0: JJ7989
Conc.
Spike Sample MS MS %
Added Conc. Conc. Rec.
1,1-dichioroethene 68.5 7U 57.5 84
trichloroethene 68.5 7U 58.1 85
benzene 68.5 7 U © 45.9 67
toluene 68.5 7U 45.9 67
chlorobenzene 68.5 7V 58.5 85
Conc.
Spike MSD MSD %
Added Conc. Rec. ng
1,1-dichloroethene 68.5 63.3 92 -9
trichloroethene 68.5 61.8 90 -6
benzene 68.5 50.7 74 -10
toluene 68.5 51.6 75 -11
chlorobenzene 68.5 65.3 95 -11

RPD = Relative Percent Difference
U - Compound was analyzed for but not detected. The number is the detection limit for th

sample.
J - Indicates an estimated value less than the detection limit.

16



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN _
Client Project ID: COE-PTum Brook Job Number: [ITEK 44414

P

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE

Sample Toluene-D8 BFB 1,2 Dichloroethane-D4

_No. (81-117%)* (74-121%)* (70-121%)*
SB-07 91 89 83
SB-07 DL 91 93 89
SB-09 94 92 85
SB-10 84 82 79
SB-11 91 91 82
SB-12 84 90 81
SB-19 91 94 86
SB-10 MS 85 84 81
SB-10 MSD 90 86 83
Method Blank 1 90 88 89
SB-19 DL 97 96 94

*Values in parenthesis represent USEPA contract required QC limits.

DL - Dilution

17
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [TEK 444"

F

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID: BL4984

Compound Compound
phenol 10U bis(2-chloroethoxy )methane 10UV
bis(2-chloroethyl)ether 10U 2,4-dichlorophenol 10U
2-chlorophenol 10 U 1,2,4-trichlorobenzene 10 U
1,3-dichlorobenzene 10 U naphthalene 10 U
1,4-dichlorobenzene 10U 4-chloroaniline 10U
benzyl alcohol 10U hexachlorobutadiene 10U
1,2-dichlorobenzene 10U 4-chloro-3-methylphenol 10U
2-methylphenol 10U 2-methylnaphthalene 10U
bis(2-chloroisopropyl)ether 10U hexachlorocyclopentadiene 10U
4-methylphenol 10U 2,4,6-trichlorophenol 10 U
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chloronaphthalene 10U
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10U dimethyl phthalate 10U
2-nitrophenol 10 U acenaphthylene 10U
2,4-dimethylphenol 10 U 2,6-dinitrotoluene 10 U
benzoic acid 50 U

U - Compound was analyzed for but not detected.

The number is the detection limit for tt

sample.
J - Indicates an estimated value less than the detection limit.
Nate Extracted: 10/25/89
Date Analyzed: 10/30/89

Dilution Factor: 1



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project IND: COE-Plum Brook - Job Number: ITEK 44414

—

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank

Lab Sample ID: BL4984
Compound Compound

3-nitroaniline 50 U anthracene 0y
acenaphthene 10 U di-n-butylphthalate 2 J
2,4-dinitrophenol 50 U fluoranthene 10 U
4-nitrophenol 50 U pyrene 10 U
dibenzofuran 10U butylbenzyiphthalate 10U
2,4-dinitrotoluene 10 U 3,3'-dichlorobenzidine 20 U
diethylphthalate 2 J benzo(a)anthracene 10U
.4-chlorophenyl-phenylether 10U chrysene 10 U
fluorene 10U bis(2-ethylhexyl)phthalate 10 U
d-nitroaniline 50 U di-n-octylphthalate 10 U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10 U
n-nitrosodiphenylamine!l 4 J benzo(k )fluoranthene 10 U
4-bromophenyl-phenylether 10U benzo(a)pyrene 10U
hexachlorobenzene 10 U indeno(1,2,3-cd)pyrene 10 U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10 U
phenanthrene 10U benzo(g,h,i)perylene 10U

U - Compound was analyzed for but not detected. The number is the detection limit for tr
sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

NDate Extracted: 10/25/89

Date Analyzed: 10/30/89
Dilution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: [ITEK 4441°

’

SEMIVOLATILE TARGET COMPOUND LIST
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Rinsate

Lab Sample ID: JJ8o14
Compound Compound

phenol 10U bis(2-chloroethoxy)methane 10U
bis(2-chloroethyl)ether 10U 2,4-dichlorophenol 10U
2-chlorophenol 10 U 1,2,4-trichlorobenzene 10 U
1,3-dichlorobenzene 10 U naphthalene 10U
1,4-dichlorobenzene 10 U 4-chloroaniline 10U
benzyl alcohol 10U hexachlorobutadiene 10 U
1,2-dichlorobenzene 10U d4-chloro-3-methylphenol 104
2-methylphenol 10U 2-methylInaphthalene 10 U
bis(2-chloroisopropyl)ether 10 U hexachlorocyclopentadiene 10U
4-methylphenol 10 U 2,4,6=-trichlorophenol 10U
n-nitroso-di-n-propylamine 10U 2,4,5-trichlorophenol 50 U
hexachloroethane 10U 2-chloronaphthalene 10U
nitrobenzene 10U 2-nitroaniline 50 U
isophorone 10 U dimethyl phthalate 10U
2-nitrophenol 10U acenaphthylene 10U
2,4-dimethylphenol 10 U 2,6=dinitrotoluene 10U
benzoic¢ acid 50 U

U - Compound was analyzed for but not detected. The number is the detection limit for tf
sample.
J - Indicates an estimated value less than the detection limit.

Date Extracted: 10/25/89

Date Analyzed: 10/30/89
Dilution Factor: 1

20



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE, TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44414

f

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: Rinsate

Lab Sample ID: JJgol4
Compound Compound

3-pitroaniline 50 U anthracene 10 U
acenaphthene 10U di-n-butylphthalate 10U
2,4-dinitrophenol 50 U fluoranthene 10U
4-nitrophenol 50 U pyrene 10U
dibenzofuran 10 U butylbenzylphthalate 10U
2,4-dinitrotoluene 10U 3,3'-dichlorobenzidine 20V
diethylphthalate 10 U benzo(a)anthracene 10U
4-chlorophenyl-phenylether 10U chrysene 10U
fluorene 10 U bis(2-ethylhexyl)phthalate 34
4-nitroaniline 50 U di-n-octylphthalate 10U
4,6-dinitro-2-methylphenol 50 U benzo(b)fluoranthene 10U
n-nitrosodiphenylamine! 2 BJ benzo(k)fluoranthene 104
4-bromophenyl-phenylether 10U benzo(a)pyrene 10 Y
hexachlorobenzene 10U indeno(1,2,3-cd)pyrene 10U
pentachlorophenol 50 U dibenzo(a,h)anthracene 10U
phenanthrene ’ 10U benzo(g,h,i)perylene 0
U - Compound was analyzed for but not detected. The number is the detection limit for t

sample.

J Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date Extracted: 10/25/89
Date Analyzed: 10/30/89
Diltution Factor: 1
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IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
November 17, 1989 KNOXVILLE. TN
Client Project ID: COE-Plum Brook Job Number: ITEK 44419

—

WATER SURROGATE PERCENT RECOVERY SUMMARY

SEMI-VOLATILE

2,4,6
Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- Tribromo-
Sample Benzene<DS Biphenyl D14 Phenol1-D5 Phenol Phenol
No. (35-114%)* (43-116%)* (33-141%)* (10-94%)* (21-100%)* (10-123%)*
Rinsate 90 79 95 28 46 86
Method B3lank 85 75 91 31 50 94

*Values in parenthesis represent USEPA contract required QC limits.
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APPENDIX F
HAZARDOUS RANKING SYSTEM (HRS) FORM
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Facility name: Former Plum Brook Ordnance Works

Location: MNASA Lewis Research Center, Plum Brook Station, Sandusky, Ohio

EPA Region:

Person(s) in charge of the facility: Robert Kozar, NASA Lewis Research Center

6100 Columbus Avenue

Sandusky, Ohio 44870

Jonathan Shireman Date: 1/16/90

Name of Reviewer:
General description of the facility:

(For example: landfill, surface impoundnent, pile, container; types of hazardous substances; location of
the facility; contamination route of major concern; types of information needed for rating:; agency

action, etc.)

Interest was focused to address possible chemical contamination at waste

water (red water) retention ponds and at suspect burial and burm area sites.

The effort involved the investigation of the remaining DOD structures and

the contiguous ground water, surface water, and soil for possible

contamination by any hazardous substances associated with the operation,

maintenance, and deactivation of the former ordnance site. The former

Plum Brook Ordnance Works was used for the purpose of manufacturing

trinitrotoluene (TNT), dinitrotoluene (DNT), pentolite, and nitric and sulfuri]

acids in support of World War II.

Scores: SH= 0 <sgu= 0 ssu' 0 S's 0 )

Sge= 0

Spc= 0

FIGURE 1
HRS COVER SHEET



s 52
Grounawater Route Score (Sc ) 0
Surface water Route Score (Sqy,) 0

Air Route Score (Sy)

7/////////

VERTar 2%

Vsl o s =8 /17 -su- W

FIGURE 10
WORKSHEET FOR COMPUTING Sm




Groung Water Route Work Sheet

Assigned Value Muiti- Max Ref
Rating Factor :
'ng Facio (Circle One) pher Score Score | (Section
[3 Onserved Reiease 0 @ 1 45 31
Il observed release 1s given a score of 45, proceed 1o line E
If observed release 1s Qiven a score of 0, proceeg 10 line @
Route Characteristics 3.2
Deptn 10 AQuifer of 0 @ 3 2 6
Concern
Net Precipitation 0 @ 2 3 1 3
Permeability of the 0 1 @ 3 1 3
Unsaturateg 2one
Physical State o1 203 1 3
Tota! Route Charactenstics Score 15
Containment 01203 1 3 3.3
E Waste Charactenstics 3.4
Toxicity/ Persistence 0 3 6 912 @18 1 18
Mazardous Waste 0o(H23 435678 1 8
Quantity
Totat Waste Charactenstics Score 26
E Targe!s 3.5
Ground Water Use @ 1 2 3 3 9
Oistance to Nearest (0) 4« 6 8 10 1 0
well/Populaton 12 16 18 20
Serveg 24 30 2 35 &0
Total Targets Score 43
@ It line m 1s 45, multiply E] x E x @
it ine (7] 1s 0. munply [2] x : [ « g §7.330
@ Divige hine @ Dy §7.330 ang multipty by 100 Sgw -

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Routs Work Sheet

Assignec Vaiue Myt Max Ref
Ratng Factor {Circle One) plier Score Score | ‘Sectiom
Coserved Reiease 0 45 1 0 45 41
Il observed reteass 18 Qiven a value of 45. proceead to iine E
It observed release i1s given a value of 0. proceed to line @
@ Route Characteristics 42
Facility Slope and Intervening 1 2 3 1 3
Terrain
1-yr 24-hr Raintail 0 @ 3 1 3
Distance 10 Nearest Surface 0 @ 2 [
Water
Physical State 01 2 @ 1 3
Total Route Characteristics Score 11 1%
Containment 0 1 2 @ 1 3 3 i |
E Waste Characteristics 44
Toxicity / Persistence 0 3 6 9 12 @18 1 18
Hazargous waste 0 @ 2 3 ¢ 6 7 8 1 8
Quantity
Totali Waste Characteristics Score 16 26
@ Targets 45
Surface Water Use 1 2 3 k) 9
Distance to a Sensitive 1 2 3 2 ]
Environment
Pooutation Served/Distance @ 10 1 40
10 Water Intake 16 18 20
Downstream 2 35 40
Total Targets Score 0 S8
@ trine [ isas. munpy [ x [ « [& 0
It ine m is 0. myltipty @ x @ x E x @ 64 350
m Divige line E by 64,350 ana myttipty by 100 Sew = 0

FIGURE 7

SURFACE WATER ROUTE WORK SHEET




DOCUMENTATION
FOR
HAZARD RANKING SYSTEM

INSTRUCTIONS: As briefly as possible summarize the information you
used to assign the score for each factor (e.g., "Waste quantity =
4,230 drums plus 800 cubic yards of sludges'). The source of
information should be provided for each entry and should be a
bibliographic~-type reference. Include the location of the document.

FACILITY NAME:

Former Plum Brooks Ordnance Works

LOCATION:

NASA Lewis Research Center, Plum Brook Station, Sandusky, Ohio

DATE SCORED:

January 16, 1990

PERSON SCORING:

Jonathan Shireman

PRIMARY SOURCE(S) OF INFORMATION(e.g., EPA region, state, FIT, etc.):

Primary source of information was from the contamination evaluation
performed at the site in October 1989.

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Air Route.
Fire and Explosion.

COMMENTS OR QUALIFICATIONS:

Limited discrete soil, ground and surface water samples have been
collected at this site. Information on contaminants is based on the
analytical results of the samples.



GROUND WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected (5 maximug):
(

GW] Table 1
Arsenic . 005 Ref 1
2,6 Dinitro toluene .025 Appendix F
2,4 Dinitro toluene .140 (Certificates of
Analysis)

Rationale for attributing the contaminants to the facility:

Each of the above contaminants found in ground water is also found in
the soils of contaminates in soil

Score 45

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

The Glacial deposits form a thick sequence of clays, silts and sands

and gravels. At the site these deposits are reworked clays and fine

sands about 30 feet thick. However, gravel deposits at approximately
130 to 150 feet are mined for drinking water.

Depth(s) ffom the ground surface to the highest seasonal level of the
saturated zone [water table(s)] of the aquifer of concern:

The sand and gravel unit which is mined for drinking water is under
confined conditions. Depth to the top of the aquifer is about 130
feet.

Depth from the ground surface to the lowest point of waste
contamination:

Soil borings at waste area number 1 showed contamination at 6 feet
below surface.

Distance from contaminated soil to aquifer of concern
130 - 6 = 124 feet Score =1



Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):
Mean annual precipitation for this part of Ohio is 34 inches, Ref. 3,
page 43.

Mean annual lake or seasonal evaporation (list months for seasonal):

The mean annual lake evaporation is 31 inches
based on period 1946 to 1955, Ref. 3, plate 2, page 68.

Net precipitation (subtract the above figures):

Net ppt 34-31 = 3 inches

(SCORE: 1)

Permeability of Unsaturated Zone

Soil type in unsaturated zone:

Clays and sandy silts. Locally some sandy silts are present.
Hydraulic conductivity measured in the range of 9 X 10 ° cm/sec.
Permeability associated with soil type:

Measured at 9.0 X 1072 cm/sec. Assigned value 2
Ref 1

Physical State

Physical state of substance at time of disposal (or at present time
for generated gases):

Waste waters were discharged to retention lagoons.
Physical state: 1liquids

Assigned value 3
Ref 1



3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Waste was either piled on the ground and burned or placed in unlined,

clay bottomed retention ponds
Ref 1

Method with highest score:
Clay bottomed surface impoundment

(SCORE: 3)
4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

Compound Toxicity Persistence Ref
Arsenic 3 3
2,6 dinitrotoluene 3 2
2,4 dinitrotoluene 3 2
Nitrate Not rated 4,5,6
Sulphate Not rated

Compounds with highest score:

Arsenic has a total score of 18. However, its concentration in ground
water is below its MCL.
The Dinitrotoluene isomers have a score of 15, and do not have a MCL
established.

(SCORE: 15)

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding
those with a containment score of 0 (Give a reasonable estimate even
if quantity is above maximum):
Estimation of dinitrotoluene in water and soil must be based on these
assumptions: Average concentration in soil is computed from analyses
at waste areas and on assumed concentration in water at waste area
number 2.

(SCORE: 2)

Basis of estimating and/or computing waste quantity:
See attachment for method of computing

1.81 ton DNT Score = 1

Ref 1



S TARGETS
Ground Water Use
Use(s) of Aquifer of concern within a 3-mile radius of the facility:

The aquifer of concern is used for a drinking water supply for the
city of Milan. Milan is, however, over 5 miles southwest of the

facility boundary (Ref. 7). The waterbearing material is not used for
any purpose.
Ref 2

(SCORE: 0)

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied
building not served by a public water supply:

There are no wells drawing from the aquifer of concern.
Ref 2

The yield from well placed in these materials is extremely low.
Ref 1 (SCORE: 0)

Distance to above well or building:
Not Applicable

Ref 2

Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer(s) of concern
within a 3-mile radius and populations served by each:

There are no households being served
Ref 2

Computation of land area irrigated by supply well(s) drawing from
aquifer(s) of concern within a 3-mile radius, and conversion to
population (1.5 people per acre):

There are no irrigation wells into the surficial materials
Ref 2 (SCORE 0)

Total population served by ground water within a 3-mile radius:

There is no population served. Ref 2
Target score O

(SCORE: 0)



SURFACE WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill
from it (5 maximum):

There are no contaminants detected in surface waters which exceed safe
water drinking act MCLs, PMCLs or can be attributed to the site.
Ref 1

Rationale for attributing the contaminants to the facility:

Not Applicable Score 0

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

Highest point on facility 685 feet at Taylor and Patrol Road, south

edge of facility

Point on north edge of facility 625 feet 685 - 625 .

Distance between points 1.28 X 10% feet 1.28 X 104 100 - 0.47%
Assigned value = 0

Name/description of nearest downslope surface water:
All streams which exit the facility drain into Sandusky Bay, Lake

Erie, 3.7 miles down stream from facility boundary along Taylor Creek.
Ref 8

Average slope of terrain between facility and above~cited surface
water body in percent:

Elevation at boundary 625 feet 625 - 572 _ .
Elevation at Bay 572.5 feet 2.16 X 104 100 = 0.25%

Distance to Bay 2.16 X 104 feet Assigned value = 0

Is the facility located either totally or partially in surface water?

There are several retention ponds and three streams on the property:
however, only one site contains water.
Ref 1



Is the facility completely surrounded by areas of higher elevation?

The slope of the terrain is gentle to the north
Ref 8

1-Year 24-Hour Rainfall in Inches

From Figure 8 in Ref 6 the 1 year 24-hour rainfall is between 2 and

2.5 inches.
Ref 6 Assigned value = 2

Distance to Nearest Downslope Surface Water

Lake Erie, Sandusky Bay is the nearest downslope significant water
body, 3.7 miles. However, there are streams on site and surface water

retention ponds.
Ref 8 Assigned value = 3

Physical State of Waste

Waste water in unlined lagoons

Ref 1 Assigned value = 3

3 CONTAINMENT
Containment
Method(s) of waste or leachate containment evaluated:

See Section 3, Ground Water section
Assigned value = 3

Method with highest score:



4 WASTE CHARACTERISTICS
Toxicity and Persistence
Compound(s) evaluated

See Section 4, Ground Water
Compound with highest score:

See Section 4, Ground Water Score = 15

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding
those with a containment score of 0 (Give a reasonable estimate even
if quantity is above maximum):

See Attachment A Score =1

Basis of estimating and/or computing waste quantity:

S5 TARGETS
Surface wWater Use

Use(s) of surface water within 3 miles downstream of the hazardous
substance:

Water intakes for Sandusky are located in Lake Erie NE of the water
treatment plant, in 28 feet of water (Ref 9) which is approximately
4.5 miles from he facility. There are no other bodies used for
drinking water in the area.

Ref 9



Is there tidal influence?
No tidal influence in the Great lLakes area.

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

There are no coastal wet lands within 2 miles of the site.
Ref 8

Distance to 5~acre (minimum) fresh-water wetland, if 1 mile or less:

There are no fresh water wetlands within one mile of the site (Ref. 8)

Distance to critical habitat of an endangered species or national
wildlife refuge, if 1 mile or less:

There are no Federally designated critical habitats in Erie County.
However, the Bald Eagle has a winter feeding habitat there and the
summer range of the Indiana.

Ref 10

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing
bodies) or 1 mile (static water bodies) downstream of the hazardous
substance and population served by each intake:

The water intake for Sandusky Water Company is in Lake Erie.
Ref 9



Computation of land area irrigated by above-cited intake(s) and
conversion to population (1.5 people per acre):

Total population served:

Population served 0

Name/description of nearest of above water bodies:

Distance to above-cited intakes, measured in stream miles.

There are no intakes in the vicinity of the site.

10



AIR ROUTE

1. OBSERVED RELEASE

Contaminants detected: The air route is presumed to have a scoring
of 0 because the character of the contamination makes wind erosion

an unlikely transport pathway.

Date and location of detection of contaminants

Methods used to detect the contaminants:

Rationale for attributing the contaminants to the site:

2. WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Most incompatible pair of compounds:

11



FIRE AND EXPLOSION

1. CONTAINMENT

Risk of fire and explosion is deemed to be zero because of the character
of the materials present - slightly contaminated soil at 2-6 feet depth.

14



DIRECT CONTACT

1 OBSERVED INCIDENT

Date, Location, and pertinent details of incident:
There have been no reported incidences of contact with contaminants at the site.

The secure nature of the site and the character of the materials precludes
future incidents of direct contact.

2 ACCEBSIBILITY

Describe type of barrier(s):

3 CONTAINMENT

Type of containment, if applicable:

4 WASTE CHARACTERISTICS

Toxicity

Compounds evaluated:

Compound with highest score:

1?7



S TARGETS

Population within one-mile radius

Distance to critical habitat (of endangered species)

18



Table 1
Maximum TCL Concentrations in Sampled Media

surface Release

Metals (ppm)2 8o0il Groundwater Water Observed
As 7.0 .005 .003 Y
Pb 50 Ub U N
Volatile Compounds

(PPDb)
Acetone® 4300 82 U N
Tolvene U J U NA
Carbon U 9 U NA
disulphide
Semi-volatiles

& Nitro Explosives (PPD)
Bytlbenyl-
phathalated U ye 19 N
1,3,5 TNB 15.0 ue U N
1, 3 DNB 6.4 ue U N
NB .48 ue U N
1,4,6 TNT .74 u® U N
2, 6 DNT .53 .025 U Y
2, 4 DNT 20.0 .140 U Y
NT .48 ue U N
Nitrate (asn) 2500 .12 4.4 Y
Sulphate 190 950 180.0 Y

a

Metals listed are those which either exceed average
background levels or exceed their MCL in water.

P N: not detected; J: detected by at a level less than
the minimum quantifiable level.

Acetone present in samples is attributed to use of
Isoproponol during decontamination activities.

Phthalates in samples may result from contact with
latex gloves.

© Nitro explosives analyzed by USA THAMA-8G which has
high detection limits.



Attachment A

Mass of Nitrotoulene Compounds in S80il and Water at
Waste Disposal Areas

1) 8oil Types at Waste Disposal Areas
Plum Brook Ordnance Works are underlain by Arkport-Galen
Association - nearly level to moderate sloping with
loamy fine sand.

1b./£t.3

Bulk
Soil Symbol 8oil Type Density Slope
Waste Disposal Area 1
ArB Arkport fine sand 109 0-2%
Bw Borrow Pits (Marl) NA NA
GaA Galen loamy fine sands 109 0-2%
Lc Lenawee silty clay loam 97
Waste Disposal Area 2
Sm Shoals silty loam 97

Reference 7

Volume and Mass of Soils at Waste Areas 1 and 2
Waste Area 1

1140 ft. x 720 ft. = 8.21 x 10°ft.2 =A

Volume of contaminated of soi% = Ay X

Assume 6 ft. depth; 8.21 x 10° x 6= 4.92 x 10%¢t.3 = v;
Reference 1: See accompanying figure

Waste Area 2

860 ft X 700 ft = 6.02 x 10°ft?

Assume 6 ft. depth vglu e of contaminated so%l
= (6.02 X 10°ft¢) x 6 ft = 3.61 x 10°ft?

Reference 1: See accompanying figure



Mass of So0il In wWaste Area 1

Density x Volume = Mass
Assume bulk density of 97 1b/ft3 (i.e. soil is like soil

type Lc)
Mass of soil = (97 1b/ft3) x (4.92 X 108 £t3) = 4.77 108 1b
Mass of S8o0il in Waste Area 2

Assume bulk density of 97 lb/ft3 (i.e. soil is type Sm)

Mass of soil = (97 1bft3) x (3.61 x 10%ft3) = 3.5 X 108 1b
Mass of Dinitrotoluene in Soils at Waste Areas 1 and 2

Waste Area 1

Average concentration = (7.5 mg/kg) x (0.45kg/1lb)
= 3.41 mg/1lb

Mass (M;) (4.77 x 108 1b) x (3.41 mg/kb)
x 102 mg x (1.0 kg/10

1626.1 kg

mg)

wnw
[
[¢)]
W

Waste Area 2

Average concentration (0.14 mgé%g) X (0.45 kg/1b)

= 6.4 x 10 mg/kg

Mass (M,) = 2.24 x 10/ mg = 22.4 kg

Total Mass Waste Area 2
Total Mass (M; + M,) = 1648.5 kg dinitrotoluene in soil
Tons Mass = (1648.5 kg) x (1.1 x 10”3 ton/kg) = 1.81 ton

Total Mass (tons) = 1.81 ton DNT in soil



Mass of Dinitrotoluene in the Retention Pond at Waste Area 2

Volume of pond = A x Depth

A = 8 acres Ref. 1
d = 6 feet Ref. 1 from Figure 3-4
8 acres x 6 feet= 48 acre-feet

Volume = (48 acre-ft) x (43560 ft3/acre) X (7.48 gal/ft3)

= 1.56 x 10! gal. x 3.78 1l/gal.

= 5.91 x 10’ 1 = Volume of the redwater pond = V,,
Assume: [Clpyr in water in Redwater pond is the same as

the concentration in groundwater from MwW-02.

Mpyr = Vy X [Clpyy = (5.91 X 127 1) x (0.165 mg/1l)

= 9.75 X_ 0~ mg DNT
Mygr = (9.75 X 108 mg) x (1073kg/mg) x (1.1 X 1072 ton/kg)
= 1.07 x 10”2 ton

Total DNT at the site is as follows:

Mass (soil) + Mass (water) = (1.81 + 1.07 x 10”2) ton
Total Mass = 1.81 ton

; Comparative to Arkport loamy fine sand.
Comparative to Shoals silty loam.
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HRS DOCUMENTATION SITE NAME Former Plum Brook Ordnance Works
LOG SHEET CITY _Sandusky STATE OH

IDENTIFICATION NUMBER

REFERENCE
NUMBER

DESCRIPTION OF THE REFERENCE

Engineering Report for Contamination Evaluation

at the Former Plumbrook Ordnance Works, Plumbrook i

Station, Sandusky, OH, IT Corporation

Phone log, Jonathan Shireman 1/18/90 and 1/19/90 to

Wyan Jones, Ohio Geologic Survey, Division of Water X

Groundwater office.

Climatic Atlas of t United States, 1982

U.S. Department of Commerce, National Climatic Center |

Phone log, Jonathan Shireman 1/19/90, to Mary Anne

Walsh, Chemist, Corp of Engineers, Cold regions

research and enagineering laboratorv

Dangerous Properties of Industrjal Materials 6th Editior

T

N.I. SAX, 1984

Uncontrolled Hazardous Waste Site Ranking System, A

Users Manual F, R, July 16, 1982
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HRS DOCUMENTATION SITE NAME Former Plum Brook Ordnance Works |
LOG SHEET CITY _Sandusky STATE_OH

IDENTIFICATION NUMBER

REFERENCE DESCRIPTION OF THE REFERENCE
NUMBER
7 Soil Survevy Erie County, Ohio, U.S. Department of
Agqriculture soil conservation service, 1971
8 Topographic maps, Kimimbal Ohio, 1969 and Sandusk
Ohio, 1969, Revised 1979
9 Phone log, Jonathan Shireman to David Blair,
filtration plant operator, Sandusky Water Distribution, |
1/17/90
10 Phone log, Jonathan Shireman to Ken Multener, U.S. Fish

and Wildlife Service, Columbus, OH 1/22/90




INTERNATIONAL | O TELECON
WNITE: & RECORD OF

O MEETING.

312 DIRECTORS DRIVE x
KNOXVILLE. TENNESSEE 37923 Project Name Numoer | Phase | Task
TEL: 615/ -3211

EL: 615/690-3 COE 409658 [ J i

Time CALL FROMEX NAME: .
1/18/90 CALLTO O J. Shireman
Cther Parucipants — Name/Location/Representing: CALL FROMO NAME:
CALLTO XX Wayne Jones

Teiephone Number:
614/265-6739

Company Name:
Ohio Geological Survey

Address:
Div. of Water, Ground Water Of
Topic City
Ground Water Usage in the Sandusky Area
State Zip Code

Summary (Decisions & Specitic Actions Required by Named Persons).

Ohio Geologic Survey, Dept. of Water, Office of Ground Water keeps well records of

domestic wells. Mr. Jones stated that most wells in the Sandusky area, esp. in

Perkins County, are in Silorian Limestone and would be screened at approximately

150 feet to produce 100-500 gpm. Also, some wells are flowing artissian wells.

Further the map appearing in the Work Plan as Figure 3-3 was generated by their

office.The wells shown are representative designating TD of well formation

yield/depth to bed rock

. Required Action:

I asked Mr. Jones to review the well records so that we could determine the number of

domestic wells within three miles of the site, obtain the Milan Village records to

determine depth to the major aquifer.

Prepared by (Signature):

+ Distribution: i O Other Distribution (By Preparer)
| Original to Project File

: Copy
I Copy

1o Project Manager ‘ PAGE ___OF ___
to Preparer |

S48A



CERPORkTION RECORD OF

!h m INTERNATIONAL O TELECON
O MEETING

312 DIRECTORS DRIVE

i
KNOXVILLE, TENNESSEE 37923 Project Name Number ' Phase | Task |Suo:
TEL: 615/690-3211 COE 09658 { ‘
' ]
Date Time | CALL FROM EXNAME: .
1/18/90 & 1/19/90 CALLTO O J. Shireman
Other Participants — NamesLocation/Reprasenting: CALL FROMO NAME:
CALLTO &K Wayne Jones

Telephone Numbper: 614/265-6739

Company Name:
Ohio Geological Survey

Address: Div. of Water, Ground Water
Topic City
Ground Water Usage in the Sandusky Area
State Zip Code

Summary (Decisions & Specific Actions Required by Named Persons):

Wayne returned my call of 1/18 to provide the information I requested.

1. The Lake Plain deposits at Plum Brook are 16 to 35 feet thick. Domestic wells

are cased through these deposits and opin in the Huron Shale, Plum Brook Limestone

or the Devonian Columbus and Delaware Limestone termatius.

2. The Milan municipal wells are located in a NE trending glacial valley and

are constructed with 10 to 15 foot screens at approximately 140 to 160 feet.

‘ Required Action:

I asked Wavne to forward copies of typical well logs for the domestic wells

around the site and for the milar wells. Map in work plan is Ground Water Resources

of Erie County 1986, Al Walker.

] Prepared by (Signature):

| |

Distnibut.on: . O Other Distribution (By Preparer)
j Original to Project File |

. Copy to Project Manager . PAGE __OF ___

? Copy to Preparer

548A



INTERNATIONAL
CORPORATION

312 DIRECTORS DRIVE

KNOXVILLE, TENNESSEE 37923

TEL: 615/690-3211

O TELECON
RECORD
OF O MEETING .
Project Name Number | Phase | Task ‘E
COE 409658 |

Date 1/17/90

Time

CALL FROMEXNAME:

caLLTO O

J. Shireman

Other Participants — NamesLocation/Representing:

CALL FROMO NAME:

CALLTO &k

David Blair, Operator

Teiephone Number:

419/627-5904

Company Name:

Sandusky Water Distribution

Address:

Topic

Sandusky water distribution

City

State

Zip Code

Summary (Decisions & Specific Actions Required by Named Persons):

Sanduskv Water distributes water to the City and to several surrounding areas.

Their

water intake is in Lake Erie at 28 feet on a line due N45E from the filtration

plant at lst East of the Cedar Point causeway.

Water lines extend to Mason Road

along RT 4 and Platten Tract Road and to Fox Road south of Bogart Road.

All

residences north of the NASA station are served by Lake Water distributed from the

Sandusky intake.

NASA has two intakes, one at the Sandusky intake and one at the

Huron intake.

‘ Required Action:

!

Prepared by (Signature):

Oistriout.on:
| Onginai to Project Fiie

. Copy to Project Manager

! Copy to Preparer

O Other Distribution (By Preparer)

PAGE __OF

S48A-t



INTERNATIONAL
CORPORATION

312 DIRECTORS DRIVE
KNOXVILLE, TENNESSEE 37923
TEL: 615/690~-3211

O TELECON
RECORD OF

O MEETING .
Project Name Numoer | Phase | Task | Sub:

| COE

[

Date

| Time

| CALL FROM{ NAME:

J. Shireman

1/22/90 CALLTO O
Cther Participants — Name/Location/Reprasenting: CALL FROMO NAME:
CALLTO xH Ken Multener

Telephone Number:

614/469-6923

Company Name:

U.S. Fish & Wildlife Service

Adadress: Dept. of Ecology
Topic Ci
i Columbus, Ohio
Sensitive Environments State Zip Code

Summary (Decisions & Specific Actions Required by Named Persons):

Mr. Multener stated that there are no critical habitats in Ohio listed on the Federal

Register. However, Erie County is the winter habitat and feeding habitat for the

Bald Eagle. Also, Erie County includes the range of the Indiana Bat.

|
i

! Required Action:

Preparea by (Signature):

- Distribution: i O Other Distribution (By Preparer)

] Ong

, Cooy to Project Manager
1 Cooy to Preparer

nai to Project File

PAGE __OF ____

S48A-



INTERNATIONAL
[ m TECHNOLOGY
CORPORATION

312 DIRECTORS DRIVE
KNOXVILLE. TENNESSEE 37923
TEL: 615/690-3211

0O TELECON
RECORD
OF O MEETING .
Project Name Number | Phase | Task "t

COE 409658 | l

i

t Time CALL FROME] NAME:
Date 1/19/90 CALLTO O J. Shireman
Other Participants — NamesLocation/Representing: CALL FROMO NAME:
CALLTO £&X Mary Anne Walsh, Chemist

Telepnone Number:

Company Name:
Cold Regions Research &

Address: Engineering Lab
Topic City Corps of Engineers
X Nitro Toluene Persistance State Zip Code

Summary (Decisions & Specific Actions Required by Named Persons):

Mary Anne has completed a literature search

on nitro explosives, esp. 2,4 and 2,6 DNT

1. 2,4 degrades to COj

2,6 degrades to an amino toluene

2. Di nitro analide is a TNB degradation product

3. Trinitrobenzoaldahide is a TNT degradation product

4. Based on the presence of DNT in soils at sites which have been closed of non-activ-

‘for 40 years; the persistance of the dinitrotoluene compounds should be considered

as "fairly persistant’

:' Required Action:

3 I asked Marv Anne to send me a preprint of her findings.

Prepared by (Signature):

: Distribution: i 0 Other Oistnbution (By Preparer)

| Onginai to Project File
| Copy to Project Manager
Cooy to Preparer |

PAGE __OF __

548A-
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