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Executive Summary

This report documents the performance and results of the remediation assessment conducted
at the Fansteel, Inc. (Fansteel) Muskogee, Oklahoma facility. This work was performed in
accordance with Earth Sciences Consultants, Inc.’s work plan entitled Work Plan - Remedial
Assessment, Fansteel Metals, Muskogee, Oklahoma (revised July 1992). This work was
approved by the Nuclear Regulatory Commission (NRC) by incorporation into Fansteel’s NRC
License No. SMB-911, amendment date December 21, 1992,

The work performed as part of the remediation assessment included the installation of soil
borings, monitoring wells, and test pits; the collection and analysis of soil, sediment, surface
water, groundwater, air, and pond residue samples; and the performance of a radioactivity

scoping survey.

The results of these activities indicate that chemical and radiological contamination is present
in site soils and groundwater particularly in plant areas formerly utilized for the processing
of tantalum and columbium bearing ores. Impacts are generally isolated to plant areas
surrounding Ponds Nos. 2 and 3 and areas to the east of the Chemical "A" and Chemical "C"
plant buildings. Soil and groundwater contamination was also detected to the east of the
wastewater treatment ponds and Pond No. 5, however, at levels typically lower than that

exhibited in the areas associated with manufacturing and ore processing.

Licensed residues contained within Ponds Nos. 2 and 3 exhibited characteristically hazardous
concentrations of chromium. Wastewater treatment residues present in Ponds Nos. 5, 6, 7, 8,
and 9 exhibited elevated levels of radioactivity. Slightly elevated levels of radioactivity and
chemical contamination were detected in sediments, soils, surface water, and groundwater
samples collected from the southwest portion of the site, in the area referred to as the borrow

pit.

A buildings and equipment surface radioactivity scoping survey was performed in the eastern
and southern areas of the site. Buildings and equipment associated with ore processing
activities exhibited elevated surface radioactivity. The Chemical "C" Building is contaminated

throughout by radioactive ore residues. Isolated areas of radioactive contamination were found



in the Chemical "A" and R&D buildings. Roof areas in the eastern plant appear to have been
affected by radioactive fugitive dust. Paved ore storage and ore transportation areas west of

Nod the Chemical "A" Building also exhibited elevated levels of surface radioactivity.

Air monitoring activities conducted prior to and during the performance of the remediation
assessment did not indicate the presence of elevated levels of suspended particulates or
airborne radioactivity. Additionally, investigations of the shale bedrock aquifer indicate that

this zone of saturation has not been affected by plant operations.

Respectfully submitted,

7l 1 Tl

Paul N. Taylor '
Project Manager

22«,4 s, /.A,\w{
Joseph M. Harrick

Practice Area Manager,
Liability Management Programs

-

—~ Hinad ’A%\,/W/N

Marcel D. Tourdot
Executive Vice President, Regional Manager

PNT/JMH/MDT:ksm

Project No. 111
December 28, 1993



Technical Report
Remediation Assessment
Fansteel, Inc.
Muskogee, Oklahoma

1.0 Introduction

This report documents the remediation assessment performed by Earth Sciences Consultants,
Inc. (Earth Sciences) at the Fansteel, Inc. (Fansteel) facility in Muskogee, Oklahoma. Earth
Sciences was retained by Kirkpatrick & Lockhart on behalf of Fansteel to conduct the remedia-
tion assessment. The purposes of the remediation assessment were to characterize soil and
groundwater quality and determine the magnitude and extent of potential contaminants of
concern present on the subject site. Earth Sciences utilized technically appropriate investiga-
tive methods, in conjunction with available information regarding plant operations and site
conditions, throughout the performance of the remediation assessment. The remediation
assessment was performed in accordance with the approved Remedial Assessment Work Plan

dated July 1992 (revised) prepared to facilitate its implementation.

1.1 Site Location and Setting

The Fansteel Muskogee plant occupies approximately 110 acres of land at a location 2.5 miles

northeast of Muskogee, Oklahoma (Figure 1). The site lies along the western edge of the
Arkansas River (Webber Falls Reservoir) and is bounded on the north by land owned by
Muskogee Port Authority, on the south by U.S. Highway 62, and on the west by State
Highway 165 and a service road. The facility was constructed in 1956 on alluvial soils and
unconsolidated alluvium approximately 20 to 30 feet thick which are underlain by shale
bedrock. Prior to the construction of the facility, the site was undeveloped. As expected in an
area adjacent to a major river, the water table at the site is shallow. Groundwater flows
largely toward the river with minor variations due to topographic influences and possibly site

structures. Figure 2 presents a site plan of the Muskogee plant.

1.2 Facility Process Descriptions

Fansteel’s Muskogee plant produced tantalum and columbium metals. Tantalum is used

primarily in the electrical/electronics industry in the production of tantalum capacitors.
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Columbium is marketed for use in heat-resistant alloys. The Feansteel processing facility had
been in operation for approximately 33 years until operations ceased in 1990. The area had
not been developed for any use prior to construction of the Fansteel facility and no previous

structures existed.

The site has continued to be occupied by Fansteel since termination of processing in 1990.
Chemical processing equipment used in the extraction of tantalum and columbium values from
ores and slags was sold and removed from the site in 1990, 1991, and 1992. Site operations
since 1990 have been limited to environmental monitoring; maintenance of buildings, grounds,

and equipment remaining at the site; and cleanup of operating areas.

The Fansteel facility in Muskogee was constructed for the production of tantalum and
columbium metal products. Raw materials utilized on site consisted of raw and beneficiated
ores. Slag from tin extraction which contains commercially valuable concentrations of
tantalum and columbium was also used as a raw material. The raw materials were ground and
digested in hydrofluoric acid to extract the tantalum and columbium in the Chemical "C"
Building (solid residues from the ore digestion process were stored in impoundments located -
in the east plant area). The digest was then treated by various liquid/liquid extraction
processes to separate the dissolved tantalum and columbium which were then precipitated,
purified, calcined, and refined to produce intermediate products (tantalum and columbium
powders). These production processes occurred in the Chemical "A" Building, Chemical "C"
Building, and the sodium reduction building and employed the following additional reagents:
methyl isobutyl ketone (MIBK), sulfuric acid, potassium, fluoride, sodium metal, sodium
chloride, nitric acid, sodium hydroxide, and ammonia. Liquid wastes were treated and dis-
charged. Detailed process flow diagrams are presented in the July 1992 (revised) Remedial
Assessment Work Plan.

The raw materials used for tantalum and columbium production contained uranium and
thorium as naturally occurring trace constituents. These radioactive species were present in
the process raw materials at an approximate concentration of 0.15 percent each of uranium
oxide and thorium oxide. This concentration is sufficient to cause the ores and slags to be
classified by the Nuclear Regulatory Commission (NRC) as source materials. Consequently,

Fansteel operated under NRC License No. SMB-911 for the possession of source materials.
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Uranium and thorium in the raw materials were not extracted from the ores by the digestion
process. The radioactive species remained in the ore digestion residues which were retained
in the east plant area, specifically Ponds Nos. 2 and 3. Therefore, the ore residues are

classified as source material by the NRC.

The Northwest Property Area (Figure 2), during plant operations, was never utilized for the
processing, generation, or disposal of licensed material. This portion of the site was involved
with processing the intermediate products (tantalum and columbium powder) which were free
of licensed material. The intermediate products were pressed and sintered into shapes in the
Sintering Building. These sintered products were either sold as is or further refined prior to
sale by electron beam melting in the Electron Beam Building. The Northwest Property Area
has been assessed for both chemical and radiological parameters. Additionally, a radiation
decommissioning survey was performed on this portion of the property. The results of these
activities have been documented in the Radiation Survey and Remediation Assessment
Northwest Property Area report dated July 1993. Fansteel has applied for release for unre-
stricted use for this portion of the property.

1.3 Project Background
The U.S. Atomic Energy Commission (precursor of NRC) granted Source Material License

No. SMB-911 to Fansteel on January 27, 1967. Fansteel had been operating under this license
as amended from that date. The NRC controls discharge of radionuclides to surface water and
storage/management of radioactive materials on site. Discharge of other species is regulated
by Oklahoma Water Resources Board (OWRB) under Waste Disposal Permit No. CW-69-020
and by U.S. Environmental Protection Agency (USEPA) under National Pollutant Discharge
Elimination System (NPDES) Permit No. OK0001643. OWRB approved a monthly ground-
water monitoring plan as part of the waste disposal permit. The Muskogee facility is exempt
from regulation under the Resource Conservation and Recovery Act (RCRA) because it is an
ore processing facility. However, it is subject to statutory requirements of Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). The Oklahoma State
Department of Health (OSDH) and the Occupational Safety and Health Administration also
have regulatory authority over certain aspects of facility operations. NRC has primacy over
most facility operations; however, OWRB and USEPA may participate in the project if

environmental conditions warrant remediation under CERCLA.
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Pond No. 3, located in the northern portion of the plant site (Figure 2), had been in existence
for approximately 10 years in 1989. The pond was designed and constructed as a total
retention structure for ore/slag residues produced during the digestion and liquid/liquid
exchange processes that occurred in Chemical "C" Building. Materials stored in the pond
included digested ores and slags and fluid comprised of hydrofluoric and sulfuric acids and

containing MIBK, heavy metals, and low-level radioactive species.

Pond No. 3 was constructed by excavating the alluvial soils to the top of the local shale
bedrock. Because groundwater was encountered in this alluvium, a french drain network was
installed around the structure to collect groundwater and route it to a wet well shown in
Figure 2. Dikes were constructed above the former grade of the area to the configurations
shown in Figure 2. A single synthetic liner was installed in the pond with the intent to retain

all fluids and residues discharged to the structure.

The original design of the french drain collection system allowed groundwater to discharge to
the small valley east of Outfall 003 (Figure 2). Some time after the pond was placed into
service, the pH of the groundwater collected by the french drain decreased suggesting that the
integrity of the liner may have been compromised. The wet well discharge to local surface
watercourses was then ceased by plugging the outlet pipe; the collected fluids were then
pumped from the wet well to Pond No. 3 or to the plant’s wastewater treatment facility. The
quantity of fluid pumped from the wet well fluctuated with weather conditions but typically

had been approximately 10 gallons per minute.

On June 18, 1989, a large supernatant discharge from Pond No. 3 occurred from the wet well
(collection sump) and french drain system adjacent to the subject pond and several seeps near
the southwestern corner of Pond No. 3 (Figure 3) causing portions of the french drain system
to collapse. The suspected cause of this release was a failure of the Pond No. 3 liner. The
released fluid traveled along the natural drainage course around the western and northern
sides of Pond No. 3 and discharged through storm water Outfall 003. Plant personnel

immediately mobilized Fansteel employees and local contractors to contain the discharges.

Fluid discharge to the river was terminated by the construction of a temporary dike near

Outfall 003 and a second dike near the northwestern corner of Pond No. 3. Fansteel’s
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personnel estimated that approximately 90,000 gallons of fluid was released into the Arkansas
River before the discharge was arrested. Fansteel notified the National Response Center, State
Response Commission, Muskogee Local Emergency Committee, and NRC immediately after the
release was brought under control and again in writing on June 22, 1989 in accordance with
PL99-499 (Superfund Amendments and Reauthorization Act Title III, Section 304) and related
regulations. The fluids from the temporary ponds and Pond No. 3 were subsequently removed
and routed to the plant’s wastewater treatment system as directed by NRC. Pond No. 3 was

approaching capacity when the release occurred.

A draft outline of a proposed remediation assessment work plan for the Pond No. 3 area
entitled "Remediation Strategy, Pond No. 3" was submitted to NRC, USEPA, and OWRB in
March 1990. Preliminary approval of this document was granted by the regulatory agencies
with the stipulation that the entire site be included in the investigation rather than the Pond
No. 3 area exclusively. On June 8, 1990, a draft remediation assessment work plan to assess
conditions throughout the site was submitted to the NRC, OWRB, and OSDH for review and
comment. The work plan underwent a series of agency reviews and revisions until it was

eventually approved and incorporated into Fansteel’s NRC license on December 21, 1992.

1.4 Purpose and Objectives
The remediation assessment was performed at the Muskogee facility to determine the potential

impact of past site operations and existing site conditions on the surrounding environment.
The results of this study will be utilized to ensure an efficient and environmentally sound
closure of the site. Shallow soils, alluviuni, bedrock, groundwater, surface water, and waste
residues were characterized to determine if contaminants of environmental concern exist at the
site. Studies were conducted to determine the hydraulic properties of the alluvial aquifer
underlying the subject site and to determine the horizontal and vertical extent of contaminant
plumes identified during the investigation. Additionally, air monitoring was conducted during
the investigation to evaluate the potential for airborne transportation of contaminants. The
goal of the investigation was to present sufficient data to develop technically feasible and cost-
effective remedial alternatives to ensure that any risk to the environment from the identified

contaminants of concern will be minimized.



1-6

1.5 Report Format
The following chapters of this report present and discuss the scope of work employed during

the assessment and the results of the investigation. Chapter 2.0 presents the scope of work
and field activities utilized during the performance of the remediation assessment. Chapter 3.0
discusses regional and site-specific geology and hydrogeology. Chapter 4.0 summarizes the

results of the remediation assessment and Chapter 5.0 presents pertinent conclusions.



2.0 Scope of Work and Field Activities

The subsurface investigations conducted at the Fansteel facility included the installation and
sampling of soil borings, groundwater monitoring wells, test pits, surface water, sediments, and
ambient air. A combination of field instrumentation surveys, laboratory analyses, and
hydrogeologic field testing procedures was utilized to determine physical, chemical, and
radiological characteristics of soils and groundwater beneath the site. Specific details of

investigation activities performed at this facility are discussed in detail below.

2.1 Drilling and Soil Sampling
A total of 96 borings (including 67 soil borings, 25 shallow monitoring wells, and 4 bedrock

monitoring wells) were completed at the subject facility by A. W. Poole Drilling of Clinton,
Oklahoma. Soil Borings B-1 through B-74 (Designations B-16, B-18, B-37, B-40, B-43, B-44,
and B-45 were not utilized during boring numbering) were completed to characterize soil
conditions only and, therefore, were advanced to the top of the uppermost zone of saturation.
Boreholes for shallow Monitoring Wells MW-51S through MW-75S were advanced to the top
of bedrock to characterize soil and shallow groundwater conditions. Boreholes for deep
Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were advanced into bedrock
to characterize groundwater conditions within the underlying shale. Boring logs containing
detailed descriptions of subsurface materials encountered, field instrument readings, and all
other pertinent drilling information are presented in Appendix A. In addition, all downhole
drilling equipment was decontaminated before initial use and between borings using potable

water passed through a high-pressure, high-temperature sprayer.

Boreholes for the soil borings and deep monitoring wells were advanced using 3-3/4-inch inside
diameter continuous flight hollow-stem augers fitted with a 5-foot-long-by-3-inch-diameter
continuous split-spoon sampler. Split-spoon samples were collected continuously throughout
the depth of the boreholes. The sampling equipment was steam cleaned between uses to
minimize the potential for cross contamination. Boreholes for the shallow monitoring wells
were advanced through the unconsolidated materials using 6-1/4-inch inside diameter hollow-
stem augers to facilitate their conversion into 4-inch monitoring wells. Continuous split-spoon

samples were also collected at these locations.
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Soil samples were screened in the field with a photoionization device (H-Nu) to detect any
volatile organic constituents which might be present. Soil samples were also screened using

a Bicron R meter and thin window beta/gamma detector for evidence of radioactive materials.

Three soil samples were selected for laboratory analysis for radiological and/or chemical
analyses from each of the borings with the exception of MW-151D, MW-161D, MW-167D, and
MW-179D. No soil samples were selected from deep monitoring well boreholes due to their
proximity to MW-51S, MW-61S, MW-67S, and MW-74S respectively. However, continuous
split-spoon samples were collected to obtain subsurface lithostratigraphic information from the
deep monitoring well boreholes. For chemical analysis, samples were selected from the 0- to
6-inch interval, the depth interval immediately above the saturated zone, and an intermediate
interval displaying the highest organic vapor reading or physical evidence of contamination.
Similarly, samples for radiological analyses were secured from the depth interval of 0 to 6
inches, the interval immediately above the zone of saturation, and an intermediate interval
displaying the highest beta/gamma reading. In some instances, the intermediate level for both

chemical and radiological analyses coincided.

Soil samples designated for laboratory analysis were placed on ice and shipped to the appropri-
ate receiving laboratory. Samples receiving radiological analyses were shipped to Accu-Labs
Research, Inc. (Accu-Labs) in Golden, Colorado and samples receiving chemistry analyses were
shipped to Antech Ltd. (Antech), an Earth Sciences Consultants, Inc. affiliated and
OWRB-approved laboratory. Section 2.13 of this report represents specific analytical parame-
ters. All standard protocols regarding chain of custody procedures were strictly adhered to.
Soil samples not selected for laboratory analysis were archived on site for future reference, if

needed.

Following completion, Borings B-1 trough B-74 were grouted to the ground surface with a
cement/bentonite grout (6 to 1 mixture). Borings MW-51S through MW-75S were completed
by converting them to monitoring wells. Borings MW-151D, MW-161D, MW-167D, and
MW-174D were advanced through bedrock to their total depths using core drilling techniques.
Coring was conducted at these locations to obtain an accurate lithologic profile of the first

bedrock unit underlying the site.
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Prior to coring activities at MW-151D, MW-161D, MW-167D, and MW-174D, the augers were
advanced to a point of refusal generally 35 to 40 feet below ground surface. The boreholes
were then increased in diameter by using recirculating water-rotary drilling techniques. A
7-7/8-inch-diameter pilot bit was initially advanced within the auger holes to depths corre-
sponding to approximately 4 feet into bedrock. The boreholes were then reamed to the final
12-1/4-inch diameter to this same depth. After the rock cuttings and sediments were flushed
from the boreholes, 8-inch inside diameter threaded steel casing with a steel and concrete drive
shoe attached to the lowermost section of pipe was lowered to the bottom of the borings and
extended approximately 6 inches above ground surface. The casings were subsequently
pressure grouted in place by pumping a cement/bentonite slurry down the casing and injecting
an 8-inch-diameter barbed rubber plug under pressure into the fitted drive shoe. This
technique forced the grout to circulate between the borehole annulus and the casing. A
sufficient volume of cement/bentonite grout was injected prior to pressurizing the plug to
ensure recirculation to-ground surface. After allowing a minimum of 48 hours for the grout
to cure, the rubber plug and concrete base of the drive shoe were reamed out using the
7-7/8-inch tricone drill bit and water-rotary techniques. This procedure was followed to
prevent any unconsolidated materials from collapsing into the borings during subsequent
drilling activities and to prevent the potential for groundwater within the shallow water-

bearing zone to migrate vertically into deeper zones of saturation.

Rock cores were obtained utilizing diamond-tipped core bits and collected in an HQ stainless
steel core barrel (56-inch-diameter outer barrel). Steel rods were used to hoist the 10-foot-long
core barrel to the surface. Once removed from the boreholes, cores were initially screened for
the presence of organic vapors utilizing an H-Nu meter and for radiation using a beta/gamma
meter. The cored rock sections were then logged for lithology, color, grain size, hardness,
sedimentary structures, and fractures. Rock quality designation (RQD) was measured along
with totel core recovery. RQD is a cumulative measure of all portions of a core greater than
4 inches in length and provides a qualitative description of the competence and degree of

fracturing in strata. Rock core samples were placed in core boxes, identified, and staged on

site.

Core drilling was advanced into shale bedrock and was completed after identifying evidence of

groundwater migration. The bottom of the core holes were sealed utilizing bentonite pellets
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to ensure that the monitoring wells communicated with the fractured horizon detected. This
installation procedure was conducted after discussions with and concurrence by the NRC’s
personnel. Following the completion of coring and with concurrence of NRC’s personnel, the
boring was reamed with a 7-7/8-inch-diameter tricone drill bit using water-rotary drilling
techniques. All soil and rock cuttings produced during subsurface drilling activities were
collected into Department of Transportation (DOT)-approved 55-gallon drums and stored on
site for proper management by Fansteel. All recirculated fluids produced during drilling

activities were pumped into a tanker for subsequent management by Fansteel.

2.2 Monitoring Well Installation and Development
A total of 29 monitoring wells (identified as MW-51S through MW-75S, and MW-151D,

MW-161D, MW-167D, and MW-174D) were installed at the Fansteel site to determine the
geochemical character of groundwater at this location. Monitoring Wells MW-51S through
MW.-756S were installed within the alluvium at the top of bedrock. Monitoring Wells MW-151D,
MW-161D, MW-167D, and MW-174D were installed to communicate with fractures within the
uppermost bedrock shale unit (McCurtain Shale). These series of wells provide for the
evaluation of groundwater chemistry within the two uppermost continuous zones of saturation

beneath the facility.

All monitoring wells were constructed of 4-inch-diameter, flush-joint, threaded polyvinyl-
chloride (PVC) riser pipe and well screens. As proposed in the work plan, well screens were
15 feet in length in the shallow wells and 10 feet in length in the deeper bedrock well. The
well screens were factory slotted 0.01 inch and fitted with a flush-joint threaded PVC bottom

cap. All PVC riser pipe and screen were steam cleaned on site prior to installation.

Groundwater Monitoring Wells MW-51S through MW-75S were constructed by placing the
screen fitted with an end cap through the hollow-stem augers. Sections of solid riser pipe were
then added to the screen extending to the ground surface. As the augers were removed, the
annuler space surrounding the PVC was filled with chemically inert clean silica sand sized
appropriately for the slot size (2040 grade sand) to approximately 2 feet above the top of the
screen. An approximate 1- to 2-foot-thick fine silica sand filter pack followed by approximately
2 feet of bentonite pellets was placed sequentially above the coarse sand. The bentonite pellets
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were then hydrated with 5 gallons of potable water and allowed time to expand forming a low-
permeability clay seal. The annular space remaining above the bentonite seal was filled with
a cement/bentonite (6 to 1 mixture) grout. A 6-inch-diameter steel well guard equipped with
a locking cap was grouted in place at the surface of each well. Following the completion of

each well, a lock was installed on each steel guard to ensure the integrity of the well.

Groundwater Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were con-
structed similar to the shallow wells. However, due to the placement of steel casing, augers
were not required for installation. In addition, a slightly larger bentonite seal (4 feet thick)
was installed to support a substantially larger overlying grout component. Well installation
details for all wells are presented in Appendix A. Table 1 presents a monitoring well installa-

tion data summary.

The monitoring wells were developed using surge and bail methods to remove fine-grained
sediments and any materials introduced during drilling and well installation. Development
continued until turbidity of the discharge water was reduced to a level acceptable to the
supervising geologist and field pH and specific conductance stabilized. pH and specific
conductance readings were considered to have stabilized when readings from three consecutive
bailers did not vary by more than 10 percent. Water collected as a result of monitoring well
development was contained in double-lined DOT 55-gallon drums and contained on site for
proper management by Fansteel. Wells were developed with a 3-1/2-inch PVC bailer which was
decontaminated between wells using rinses of hexane, methanol, and 5 percent nitric acid

solution followed by a thorough distilled water wash.

2.3 Groundwater Sampling
Groundwater samples were collected from Monitoring Wells MW-51S through MW-75S on

February 24 through March 2, 1993. Monitoring Wells MW-151D, MW-161D, MW-167D, and
MW-174D were sampled on March 3, 1993. Monitoring Well MW-151D was sampled again on
April 30, 1993.

In order to ensure the collection of samples representative of formational water, each well was
evacuated prior to sampling. Initially, static water elevations were obtained by measuring

water depth with a Solinst Model 121 water level meter to the nearest 0.01 foot. After static
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water levels were recorded, the standing water volume in each well was calculated and recorded
on Earth Sciences’ Well Evacuation/Sampling sheet. Calculations were performed using the

following formula:

Volume (gallons) = wr*h x (148 %’)

where

x = 3.14,
r = inside well casing radius in feet, and
h = height of the water column in the well.

Wells were purged by removing a minimum of three well volumes of water or until they were
bailed dry, whichever came first. The following information was recorded in triplicate on a
field sheet: pH, conductivity, and temperature. Each well was purged using dedicated

3-1/2-inch PVC bailers in conjunction with new clean nylon rope.

Prior to well evacuation, a calibration check was performed on each field instrument. Equip-
ment requiring calibration included the pH meter and specific conductivity meter. The
dissolved oxygen meter and Eh meter were calibrated prior to groundwater sampling activities.
The pH meter was calibrated by placing the probe in standard solutions of 4.00, 7.00, and 10.00
pH units and adjusting the calibration control. For measurement of specific conductivity, the
Micron Extraction Procedure meter was calibrated by zeroing the indicator dial with deionized
water. The dissolved oxygen meter was field calibrated by adjusting the air temperature and
mean sea level elevation dials to conform to field conditions. The Eh meter was calibrated by
placing the probe in Zoebel solution which has a known stable redox potential. The instru-
ment is then adjusted according to the known calibration solution and groundwater tempera-
tures. A record of the calibration check was included on the well evacuation/water sampling

sheets.

The wells were sampled within 24 hours following the time of well evacuation. Prior to

sampling, the water level in the well was again obtained to ensure adequate recovery since
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purging and recorded on the field sheets. The dissolved oxygen probe was lowered into the well
and a measurement of dissolved oxygen was obtained and recorded. The water level meter and
dissolved oxygen probe were decontaminated between sampling locations using rinses of

hexane, methanol, and 5 percent nitric acid solution followed by a thorough distilled water

wash.

Groundwater samples were obtained using dedicated 3-1/2-inch PVC bailers in conjunction with
new clean nylon rope. After collecting the samples with minimal disturbance, the water
samples were decanted directly from the bailer into the appropriate sample containers which
contained the appropriate preservative. Volatile organic compounds (VOC) were collected first
to minimize potential volatilization. Each 40-milliliter vial was filled such that no airspace was
present. Following the collection of VOCs, other samples were collected in appropriate sample
containers and properly preserved. Field measurements of pH, conductivity, and temperature
were collected from a clean disposable plastic cup. In addition, general field observations
including turbidity, odor, immiscible layers, and color were recorded for each groundwater
sample. The redox potential was measured with an Eh meter at each well location on March 4,
1993 using a clean disposable plastic cup. Section 2.13 of this report presents specific analyti-
cal parameters. As with the soil samples, groundwater samples requiring radiological analyses
were submitted to Accu-Labs. and those requiring chemical analyses were submitted to Antech.
Proper chain of custody protocols were adhered to regarding sample handling and

transportation.

2.4 Test Pit Excavation and Soil Sampling

A total of 13 test pits (TP-1 through TP-13) were excavated at the Fansteel site (Figure 2) to
investigate the potential presence of buried drums in a central area of the site situated between
the service building to the west, the Chemical "A" Building to the east, the R&D building to
the north, and Pond No. 8 to the south. The test pits were excavated in this area even though

a geophysical survey did not identify any unidentifiable magnetic anomalies in any area of the-

gite.

All 13 test pits were excavated to a depth of approximately 5 feet below ground surface. The
test pits were profiled for depth, subsurface horizons, color, structure, moisture, or ground-

water presence, rock fragments, etc. All excavation activities were supervised and logged by
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a qualified Earth Sciences geologist. Each test pit was screened with an H-Nu and a beta
gamma meter to detect any volatile organic vapors or radioactive materials which may have
been present. Test pit logs are presented in Appendix B. One soil sample was selected for
laboratory analysis based upon visual observations and instrumentation responses. The soil
samples were analyzed for a variety of radiological and chemical parameters which are

presented in Section 2.13 of this report.

2.6 Pond Residue Sampling
Pond residues were sampled at 25 different locations within Ponds Nos. 2 (3 locations), 3 (6

locations), 5 (3 locations), 6 (2 locations), 7 (2 locations), 8 (5 locations), and 9 (5 locations).
Pond sampling locations are identified in Figure 2. Because the residues contained within
these ponds generally could not support a drill rig and standard split-spoon sampling tech-
niques would not effectively sample the residues, an alternative method was used. Residue
samples were collected at each location using a hollow-steel sampling barrel connected to an
air compressor. The sampling barrel and air compressor were mounted on a pontoon barge
which maneuvered from sampling location to sampling location by means of a steel cable and
winch. Once at a sampling location, the sample barrel was inserted into the pond residues and
a slight vacuum was created on the inside of the sample barrel. The barrel was then manually
advanced through the pond residues until the bottom of the pond was encountered. The
vacuum was maintained and the sample barrel was then slowly extracted from the residues.
The residue samples were then extracted from the sample barrel by reversing the vacuum and

exerting a small amount of pressure to the inside of the barrel.

Once extracted, the residue sample was divided into equal thirds, placed into stainless steel
buckets, and homogenized. The homogenized samples were then placed into appropriate
sample containers resulting in three samples per location. The sample barrel and stainless
steel buckets were decontaminated between sample locations by swabbing the interior of the -
barrel and scrubbing the buckets with deionized water and soap followed by rinses of deionized
water, & § percent nitric acid solution, methanol, and a final deionized water rinse. The barge
and all sampling equipment were thoroughly steam cleaned between ponds and surveyed with

beta/gamma meters to ensure that all residual radioactivity had been removed.
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As stated earlier, three residue samples were collected from each sample location corresponding
to the top third, middle third, and bottom third of residues present. The samples were
analyzed for a variety of radiological and chemical parameters by Accu-Labs and Antech

respectively. A specific list of analytical parameters is presented in Section 2.13 of this report.

2.6 Surface Water and Sediment Sampling
A total of seven surface water and six surface sediment samples were collected at the locations

identified in Figure 2. In general, a sediment sample was collected at each surface water
sampling location for comparative purposes. However, no sediment was available for sampling
at Outfall 001 (SS-001). Surface water was collected directly into laboratory supplied sample
containers. A new disposable sampling trowel was used at each location to sample sediments.
The sediments and surface water samples were analyzed for a variety of radiological and

chemical parameters as discussed in Section 2.13 of this report.

2.7 Seep Sampling
During the performance of the remediation assessment, the pool elevation of the Arkansas

River prohibited access to the riverbank and an inspection for seeps could not be performed
at that time. In early August 1993, after a period of significant rainfall, Earth Sciences’
personnel returned to the site and completed the seep inspection. No seeps were identified
which exhibited a sufficient enough flow to allow for sample collection and, as a result, no seep

samples were collected.

2.8 Hydrogeological Testing
Hydrogeologic testing was conducted to determine representative hydraulic properties of both

the shallow alluvial and shale bedrock aquifers beneath the Fansteel site. This information
is valuable in defining possible contaminant pathways, determining the potential environmen-
tal risk associated with groundwater contamination, and developing technically feasible
remedial alternatives for groundwater remediation. Methods which incorporate appropriate
hydraulic testing without significant discharge of contaminated groundwater have been

selected.

Hydraulic conductivity, storativity, specific yield, transmissivity, hydraulic gradients, and

average linear flow velocity were calculated for both the alluvial and shale bedrock aquifers
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beneath the site. Hydraulic conductivities will be calculated using aquifer type (confined or
unconfined) and hydraulic test (slug or pump) specific models. Storativity, specific yield, and
transmissivity for each aquifer will be calculated using standard formulas and aquifer charac-
teristics determined during drilling activities. A potentiometric surface map will be generated
for each aquifer from data collected during the remediation assessment. The hydraulic
gradients will be determined using information provided on these potentiometric surface maps.
To determine the rate of groundwater migration beneath the site, the average linear flow

veldcity in the downgradient direction will be calculated using the formula:

where

V = average linear flow velocity,

k = hydraulic conductivity,

i = groundwater flow gradient, and
n, = effective porosity.

2.8.1 Slug Tests
Slug tests were performed on 19 of the newly installed monitoring wells at the site after

development. Fifteen of the shallow wells and the 4 deep wells were slug tested to characterize
the hydraulic properties of both the alluvial and shale bedrock aquifers. The tests were
performed by placing a solid PVC pipe (slug) below the static water level and measuring the
subsequent rate of fall of the water level in the well. In-Situ Hermit digital environmental
data loggers interfaced with pressure transducers were used to record the rate of water level
recovery in the monitoring wells during the testing periods. Recovery data generated during
these tests will be reduced using the H. Bouwer and R. C. Rice method (1976, "A Slug Test for
Determining the Hydraulic Conductivity of Unconfined Aquifers with Completely or Partially
Penetrating Wells," Water Resources Research, Vol. 12, No. 3) to determine the hydraulic
conductivity (K) of the aquifers. Appropriate computer modeling software will be used to aid

in these calculations.
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2.8.2 Pumping Tests
A pump test was conducted at Monitoring Well MW-53S after Earth Sciences’ personnel

determined that this location was not impacted by site operations in either the alluvial or shale
bedrock aquifers. The pump tests required the installation of three 2-inch-diameter PVC
observation wells and one 4-inch-diameter PVC pumping well in the alluvial aquifer. Only an
initial decontamination of drilling equipment and no soil sampling activities were necessary
because the proposed pumping tests were conducted on wells at background locations. The
pumping well was drilled and installed utilizing the standard procedures presented in Sec-
tions 2.1 and 2.2 of this report. All drilling and pumping activities were supervised by a

qualified hydrogeologist.

After well development, an electric submersible pump was lowered into the well and a step test
was conducted to determine maximum well yield. Upon completion of the step test, the water
level in the pumping well was allowed to equilibrate and a steady rate nonequilibrium pumping
test was performed in the shallow aquifer. Monitoring Well MW-53S was pumped for 3,900
minutes (65 hours). The total duration of the pump test including recovery was 72 hours.
Based on step test data, it was determined that a pumping rate of 0.1 gallon per minute would
be adequate to maintain well yield. Water level measurements from the pumping and observa-
tion wells were measured and recorded using In-Situ Hermit digital environmental data loggers.
interfaced with pressure transducers during the pumping test and throughout the water level-
recovery period following completion of the pumping test. Data were reduced using Jacob’s
Straight-Line Method and other appropriate methods to determine the hydraulic properties of

each aquifer. Applicable computer modeling software was used to aid in these calculations.

2.9 Background Radiological Sampling

Background radiological conditions for the Fansteel facility were determined in order to
establish baseline conditions against which radiological values measured on the site could be
compared. The background was determined by obtaining instrument readings and soil samples
from 30 off-site locations near the Fansteel facility. The background measurement locations
are shown in Figure 3. The following measurements were performed at each background

location:
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* Gamma radiation in counts per minute at the ground surface
utilizing a Ludlum Model 44-10 gamma scintillation probe and
a Ludlum Model 2221 single channel analyzer operated in the
scaler mode.

* Gamma radiation in counts per minute at an elevation of 1
meter above the ground surface utilizing a Ludlum Model 44-10
gamma scintillation probe and a Ludlum Model 2221 single
channel analyzer operated in the scaler mode.

* Beta-gamma radioactivity in counts per minute at the ground
surface utilizing a Ludlum Model 44-9 pancake type Geiger-
Muller probe and a Ludlum Model 2221 single channel analyzer
operated in the scaler mode.

¢ Gross alpha and gross beta radioactivity of the 6 inches of
surface soil. Gross alpha and gross beta radioactivity were
determined by laboratory analysis.

¢ Concentration of specific radionuclides in the top 6 inches of
surface soil. Specific radionuclide concentrations were deter-
mined by laboratory analysis utilizing gamma spectroscopy and
radiochemical analysis.

The results of the background investigation were utilized to calculate the average off-site gross

alpha and gross beta radioactivity as well as the average concentration of uranium and thorium

in the off-site soils.

2.10 Site Radiological and Geophysical Survey

Radiological and geophysical survey activities were conducted over the southern and eastern

portion of the Fansteel facility. The following operations were performed:

* Instrumental survey of exterior grounds, paved areas, roads,
concrete pads, etc.

Instrumental survey of building exterior surfaces.
Instrumental survey of building interior surfaces.
Instrumental survey of equipment and facilities.

Laboratory analysis of samples of soil, subsurface materials,
sediments, surface water, groundwater, and pond residues for
gross alpha and gross beta radioactivity as well as identification
and quantitation of specific radionuclides.
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Instrument surveys were conducted at defined locations. In the case of the instrumental
surveys performed on the exterior grounds and exterior and interior building surfaces, the
survey locations are described by the imposition of a regularly shaped geometric grid over the
areas to be surveyed. The dimensions and spacing of these grids vary with the area being
surveyed. It should be noted that the site radiological survey was performed to identify areas

of potential concern and not intended as a comprehensive decommissioning survey.

2.10.1 Instrumental Survey of Exterior Grounds

2.10.1.1 Radiological Survey

External areas of the Fansteel property were subject to an instrumental survey to determine

the presence of surficial contamination by radioactive materials and to indicate the possible
presence of subsurface accumulations of radioactivity. Measurements of alpha, beta, and
gamma radioactivity were obtained at the ground surface at designated points covering the
entire area of land occupied by Fansteel. Additionally, gamma radioactivity measurements
were obtained at an elevation of 1 meter at each of these points. The following instruments

were used for performing these surveys:

* Ludlum Model 43-68 gas proportional probe attached to a
Ludium Model 2221 or Model 2200 single channel analyzer for
alpha and beta activity measurements.

*  Ludlum Model 43-10 or 43-5 alpha scintillation probe attached
to a Ludlum Model 2221 or 2200 single channel analyzer for
alpha activity measurements.

¢ Ludlum Model 44-10 gamma scintillation probe attached to a
Ludlum Model 2221 or Model 2200 single channel analyzer for
gamma radiation measurements.

* Ludlum Model 44-9 pancake type Geiger-Muller probe attached
to a Ludlum Model 2221 or 2200 single channel analyzer or
Ludlum Model 3 ratemeter for measurement of beta and/or
gamma radioactivity.

A survey grid was established over the south and east plant area of the property for the
location of sample points. Two different spacings of grid points were utilized. Surveys were

performed within the boundaries of the areas utilized for manufacturing, processing, storage,



2-14

and waste management at a 10-meter interval. These areas were considered more likely to
exhibit radioactivity than other areas on the Fansteel property. Outside the designated
remediation assessment study areas, surveys were conducted at a 25-meter interval. The
location of exterior grounds survey points is shown in Figure 4. Survey measurements were
obtained at the numbered locations shown in the figure. Soil samples were collected at some
of the survey grid points which exhibited elevated radioactivity with respect to background in

the area. These samples were analyzed for gross alpha and gross beta.

2.10.1.2 Geophysical Survey
Each exterior survey point was also examined for the presence of subsurface metal objects

which might indicate the presence of buried drums, tanks, or other containers. This investiga-

tion was conducted using electromagnetic metal detectors (Fisher Model "Pulse 8X").

2.10.2 Instrumental Survey of Building Exterior Surfaces
Radioactivity surveys were conducted over the exterior surfaces of the buildings located on the

south and east plant portion of the Fansteel property. A 1-meter square grid was established
to locate survey points on each building exterior wall. A portion of the grid squares were then
surveyed for the presence of radioactivity. Building exterior and roof surfaces were surveyed

at a density of at least 5 percent of the available grid square, i.e., one grid square in 25.

The same types of instruments were utilized for this survey as described in Section 2.10.1.1.

The following measurements were obtained from each surveyed 1-meter square area:

¢« Three measurements of beta activity, consisting of one
1-minute count from the upper right-hand quadrant, the cen-
ter, and the lower left-hand quadrant.

* One measurement of alpha activity consisting of one 1-minute
count from the center of the square.

*  One measurement of gamma activity consisting of one 1-minute
count at the surface of the center of the square.

¢ One measurement of gamma activity consisting of one 1-minute
count at a distance of 1 meter normal to the center of the
square.
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Building locations are shown in Figure 2.

2.10.3 Instrumental Survey of Building Interior Surfaces

Building interior surfaces were surveyed in the same manner as the building exterior surfaces.
The same type of grid, instruments, and measurement techniques were used for the interior
building surface surveys as for the building exterior surface surveys. Building interior surveys
were conducted at a density of 11.1 percent of the available grid squares, i.e., one grid square

in nine.

2.10.4 Instrumental Survey of Equipment and Facilities

Equipment and furnishings located inside the buildings were also surveyed. A regularly spaced
grid cannot normally be established for items of equipment, furniture, etc., because of their
-small size and irregular shape. Consequently, survey point locations were arbitrarily assigned
for these items. Survey points were selected such that each identified item of equipment or
facility component was measured for surficial radioactivity. Items with an apparent surface
area of 4 square meters or more had additional survey points located such that one set of
measurements was obtained for every 4 square meters of surface area. The same types of
instruments and measuring techniques were used for the survey of equipment and facilities as

were utilized for the building surface surveys.

The radiological survey of the Fansteel property was conducted as two separate studies. The
northwest portion of the property, consisting of approximately 35 acres of ground and 6
buildings, was treated as a separate parcel for purposes of the radiological survey. Results of
the radiological survey for this portion of the property were reported in Radiation Survey and
Remediation Assessment Northwest Property Area dated July 1993. The radiation survey
addressed in this report concerns the remainder of the Fansteel property, consisting of
approximately 75 acres and 11 buildings. The boundaries of the plant area and buildings

subject to the radiation survey discussed herein are shown in Figure 2.

2.11 Air Monitoring
Air monitoring was conducted prior to and during the performance of remediation assessment

field activities in order to determine if airborne particulate matter and/or radioactivity were

being released from the site. Five air monitoring stations were established at the locations
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shown in Figure 2. Air samples were collected over 24-hour periods in accordance with the
procedures outlined in the remediation assessment work plan. Samples were analyzed
gravimetrically for total suspended particulates (TSP). Gross alpha and gross beta

radioactivity were also measured on the particulate materials retained on the TSP filters.

2.12 Site Survey
All test borings and site monitoring wells were located according to a surveyed site grid system.

Test borings were surveyed for ground surface elevations and monitoring wells were surveyed
for ground surface, top of PVC, and top of steel casing elevations. All elevations are referenced
to 8 U.S. Geological Survey datum and are accurate to 0.01 foot. All surveying was performed

by Newell and Associates, a licensed Oklahoma surveyor.

2.13 Laboratory Analysis
Samples were collected and transported for analysis at the Muskogee facility following standard

procedures outlined in the previous sections of this chapter. Contaminants of concern at the
site were defined based on past site operations and historical groundwater, soil, and waste
chemistry data. All samples collected for chemical analysis were analyzed by Earth Sciences’

affiliated laboratory, Antech. All radiological parameters were analyzed by Accu-Labs.

Groundwater and surface water samples collected for laboratory analysis were analyzed for
total metals (tantalum, columbium, tin, lead, nickel, antimony, arsenie, barium, cadmium,
calcium, chromium, mercury, selenium, and silver), total fluoride, total ammonisa, total sulfate,
nitrate, gross alpha, gross beta, and MIBK. Dissolved metals analyses (same specific metals
as above) were performed on 20 percent of the aqueous samples collected for comparative
purposes. The selection of aqueous samples for dissolved metals analysis was based on elevated
total metals analytical results. Additionally, grouhdwater samples collected from 13 of the site
monitoring wells were analyzed for the USEPA Target Compound List (TCL) parameters to
verify that the contaminants of concern list identified at the site is comprehensive. Included
in this analysis are all monitoring wells downgradient of the facility (MW-60S, MW-61S,
MW-151D, MW-161D, MW-62S, MW-66S, MW-67S, MW-167D, MW-73S, and MW-74S), one
monitoring well directly downgradient of Pond No. 3 (MW-7IS), and three upgradient wells to
establish background conditions (MW-51S, MW-151D, and MW-52S). Generally, if gross alpha

was detected in excess of 15 picocuries per liter or gross beta was detected in excess of
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50 picocuries per liter in a sample, individual radionuclide analyses were performed to deter-

mine the contributing species.

Soil and sediment samples collected for laboratory analysis at the site were analyzed for total
metals (tantalum, columbium, tin, lead, nickel, antimony, arsenic, barium, cadmium, calcium,
chromium, mercury, selenium, and silver), total fluoride, total ammonia, total sulfate, gross
alpha, gross beta, and MIBK).

Generally, if gross alpha or gross beta was detected at levels significantly above background
concentrations in site soil or sediment samples, individual radionuclide analyses were per-
formed to determine the contributing species. The selection of soil or sediment samples chosen
for individual radionuclide determinations was based on the number, location, distribution, and

- extent of apparent contamination of the samples.

Additionally, 20 percent of the soil samples were analyzed for the USEPA Toxicity Characteris-
tic Leaching Procedure (TCLP) metals to determine the mobility of any contaminant detected.

Soil samples were selected for TCLP metals analysis based on the highest total metals concen-

trations detected.

Waste samples collected from the facility’s ponds (Ponds Nos. 3, 5, 6, 7, 8, 9, 1S, and 1N) were
analyzed for total metals (antimony, arsenic, barium, beryllium, cadmium, chromium,
columbium, lead, mercury, molybdenum, nickel, selenium, silver, tantalum, and tin) utilizing
inductively coupled argon plasma procedures, TCLP metals, major anions and cations, total
cyanide, VOCs, semivolatile organic compounds, uranium, thoriumg,,, radiumg,g, radiumygg,

gross alpha, and gross beta.



3.0 Geology and Hydrogeology

This chapter discusses the regional geology and hydrogeology as it pertains to the Fansteel
facility located in Muskogee, Oklahoma. The site-specific geology and hydrogeology is also
presented in this chapter and is based on specific information and data obtained during the
performance of the remediation assessment. The regional geologic setting is discussed in
Section 3.1 and the regional hydrogeology is presented in Section 3.2. Sections 3.3 and 3.4
discuss site-specific geology and hydrogeology.

3.1 Regional Geology
The city of Muskogee, Oklahoma is located in the unglaciated Osage Section of the Central

Lowlands Physiographic Province. The eastern boundary of the section is delineated by the
lapping of westward dipping Pennsylvanian rocks onto the western edge of the Ozark and the
Ouachita uplifts. On the south, the Osage Section abuts the Arkansas Valley and Quachita
Mountains. Much of the Osage Section can be described as scarped plains. The topography
ranges from nearly featureless plain and low escarpments to bold escarpments that rise as
much as 600 feet above the adjacent plains. Lowlands or plains mark the weak rock belts and

hills or escarpments the areas of resistant rock.

Bedrock in the southeastern portion of the Osage Section consists of mostly thin- to massive-
bedded sandstone, shale, siltstone, and limestone of Pennsylvanian Age. The sandstone beds
are hard and well cemented and the shales and siltstones are compact and dense. Units
identified in the Muskogee area include the Hartshorne Sandstone, the McCurtain Shale, and
the Warner Sandstone, in ascending order. Permeability in this type of bedrock is generally
low and groundwater movement depends on secondary porosity (joints and fractures) rather

than primary porosity (intergranular).

Although the subject site is physically located in the Osage Section, the regional structural
geology is influenced by its proximity to the Boston Mountains Section of the Ozark Plateau
Physiographic Province and the Arkansas Valley Section of the Ouachita Physiographic
Province. The Boston Mountains form a fairly narrow east-west belt at the extreme southern
margin of the Ozark Dome (uplift). Rocks of the Boston Mountains Section are early and

middle Pennsylvanian in age and are predominantly sandstone and shale. Faulting is
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conspicuous in the Boston Mountains, particularly in Cherokee and Adair counties of
Oklahoma. However, the number and magnitude of these faults rapidly subsides until they
are eventually unrecognizable west of the Arkansas River. On the southern margin of the
Boston Mountains, near the subject site, bedrock dips steepen rapidly as the strata descend

into the synclinorium in the Arkansas Valley to the south.

The Arkansas Valley Section is an east-west belt that extends from Oklahoma to the Coastal
Plain in Arkansas. The Arkansas Valley is a trough both topographically and structurally.
It is transitional between the essential homoclinal structure of the south flank of the Boston
Mountains to the north and the complexly folded strata of the Ouachita Mountains to the
south. Intensity of folding increases from the Ozark Uplift (north) to the Ouachita Mountains
(south). Closed folding with an east-west trend characterizes the Arkansas Valley. The
structures and associated ridges commonly overlap one another en echelon. Rocks in the
Arkansas Valley, with the exception of a few igneous intrusions, are Carboniferous in age and
belong mainly to the Atoka, Stanely, and Jackfork groups. The Atoka Group which consists
mostly of shale and thin sandstone forms an erosional scarp located approximately 4 miles from
the Arkansas River (and the subject site) and is the closest bedrock outcrop. The subject site
is located on the northern flank of the Arkansas Valley. Bedrock dips typically are to the

south toward the axis of the basin.

Bedrock in the area of the subject site is nearly entirely overlain by alluvial deposits. The
general regional topography of the bedrock beneath the alluvial deposits is relatively uniform
with minor variations due to differential erosion. Terrace deposits having upper surfaces
ranging from 20 to 120 feet above the floodplain border the alluvial deposits in segments on
both sides of the Arkansas River. These deposits are composed predominantly of silt, fine sand,
coarse sand, and gravel near the base. The city of Muskogee is on a terrace segment that

extends north and east of the city to the bank of the Arkansas River.

Alluvium is formed in lenticular segments along the Arkansas River from 1 to 3 miles wide and
3 to 11 miles long which roughly parallel the river flow direction. Deposits of alluvium
underlying the floodplain consist of clay, silt, sand, and gravel in proportions that vary locally.

A general feature of the alluvium is the gradation in grain size from gravel or coarse-grained
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sand near the base of the deposit to silt and clay near the surface. Its total thickness averages

42 feet and its saturated thickness is approximately 25 feet.

3.2 Regional Hydrogeology
Shale bedrock permeability is generally low and, therefore, does not readily transmit ground-

water in the Muskogee area as discussed previously in Section 3.1. However, a small amount
of water is produced from bedrock aquifers throughout the area for domestic and stock use,
presumably from fractures or joints within the bedrock. Depths to water measured in wells

completed into the bedrock average approximately 30 feet below ground surface.

Alluvial deposits are the most important aquifer in the Muskogee area and along the Arkansas
River in general. Precipitation is the primary recharge, averaging approximately 36 to 40
inches per year (Todd, 1983). Natural discharge is mainly by seepage into streams and
evapotranspiration. Quantities of groundwater adequate for domestic or stock use are
available almost everywhere on the alluvial floodplain. Wells completed into the alluvium have
been recorded to yield between 300 and 5,000 gallons per minute (Todd, 1983).

Groundwater in the alluvium is predominantly a hard, calcium, magnesium bicarbonate type.
The quality is affected by precipitation, geology, water movement, and hydraulics of the
alluvium. The water is suitable for irrigation and for domestic, stock, and limited industrial

purposes.

3.3 Site Geology and Hydrogeology
In February 1991 (revised July 1992), Earth Sciences submitted a Remedial Assessment Work

Plan for the Fansteel facility in its entirety. Earth Sciences’ personnel conducted a back-
ground literature search to obtain regional geologic and hydrogeologic information concerning
rock units and unconsolidated deposits in the vicinity of the Fansteel facility. Information
obtained during this search was used to postulate geologic and hydrogeologic conditions

underlying the subject facility and develop a site-specific work plan to evaluate such conditions.

The Remedial Assessment Work Plan proposed to define geologic conditions of the subsurface
through an extensive drilling program that included collection of continuous split-spoon

samples of the unconsolidated materials and obtaining core samples of the underlying bedrock.
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The hydrogeologic conditions in the Northwest Property Area were to be defined by observing
water inflow zones during drilling, slug tests, and static water level measurements. The
following sections present a detailed summary of site geologic and hydrogeologic conditions at

the Fansteel property area based on these activities.

3.3.1 Site Geology
A total of 96 soil borings were advanced at the subject property as specified in the remediation

assessment work plan. Twenty-five of these soil borings were converted into shallow ground-
water monitoring wells (MW-51S through MW-75S) and four into deep monitoring wells
(MW-151D, MW-161D, MW-167D, and MW-174D). In addition, three observation wells (OW-1,
OW-2, and OW-3) were installed as part of the pumping tests performed at the subject site.
The shallow monitoring wells were installed to the top of bedrock, fully penetrating the
unconsolidated materials. The deep monitoring wells were installed into the McCurtain Shale
which represents the first bedrock unit encountered beneath the site. The remaining soil
borings not converted into monitoring wells were also drilled into unconsolidated materials to
determine the depth to groundwater in these locations and to provide additional information
regarding the chemical character of the sediments beneath the site. However, because these
three borings were not fully advanced to bedrock, the thickness of the water-bearing zone at
these locations was unquantifiable. The locations of the soil borings and monitoring wells are

presented in Figure 2 included with this report.

As shown in geologic Cross Sections A-A,” B-B’, and C-C’ (Figure 5) and the boring logs
contained in Appendix A, unconsolidated deposits underlying the Fansteel site range in
thickness from approximately 8.75 feet (MW-75S) to approximately 34.5 feet (OW-1). These
unconsolidated materials consist of natural soils and heterogeneous fill material. The fill is
probably a heterogenous mixture of man-made materials and reworked natural soils used
during the grading of the site. Fill material was not identified in most of the soil borings,
however, where encountered, thicknesses ranging from 0.5 foot (MW-58) to 24 feet (OW-2)

were observed.

The natural soils observed at the subject site are alluvial terrace deposits composed pre-
dominantly of silty and sandy clay, silt, fine sand, and coarse sand. It is typical of alluvial

deposition for the more coarse-grained deposits to be found near the base of the materials.
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Coarse-grained materials are heavier and will remain suspended in a medium- to high-energy
environment for a shorter period of time than fine-grained sediments. This depositional

environment is evident in the sequence of materials encountered beneath the Fansteel site.

The alluvial soil deposits observed beneath the subject property can be divided into two units.
At the base of the unconsolidated deposits and overlying bedrock is a medium- to coarse-
grained sand unit ranging in thickness from approximately 1.5 feet (MW-56S) to 17.5 feet
(MW-54S). This sand unit is generally saturated throughout its entirety with few exceptions.

Additionally, at the base of the lower coarse-grained unit, a sand and gravel layer was observed
in seven of the soil borings. This very coarse-grained layer, where observed, ranged in
thickness from 0.5 foot (B-20) to 5.0 feet (B-64). Except for the occurrence in OW-2, the sand

and gravel layer appears to be confined to the northeastern portion of the subject property.

Overlying the sand unit and comprising the major portion of the unconsolidated materials are
a series of finer-grained deposits. These fine-grain materials range from 3 feet (MW-69S) to
27 feet (OW-1) in thickness and consist of predominantly silty and sandy clay at the top
grading to clayey sand toward the bottom. As is evidenced at Well MW-51S, occasional coarse-

grained lenses of materials may be found within the predominantly finer-grained matrix.

The bedrock encountered beneath the facility is the McCurtain Shale. Site monitoring wells
MW-151D, MW-161D, MW-167D, and MW-174D were designed to monitor hydrogeologic
conditions in the McCurtain Shale. As part of the monitoring well installation process, rock
cores of the McCurtain Shale were retrieved and logged in detail. Monitoring Well MW-174D
had the deepest penetration of the McCurtain Shale, 56.3 feet. Based on the boring logs
contained in Appendix A for Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D,
the McCurtain Shale encountered at this location is predominantly medium to dark gray,
siliceous, and moderately hard. Few relatively intense zones of horizontal fracturing were
observed which included the presence of a few fractures on a 45-degree plane from horizontal.
RQD values ranged from 0 to 100 percent. In general, the lower RQD values were recorded
near the top of bedrock surface and typically increased with increasing depth corresponding
to lessening degrees of weathering. Some of the fractures in the basal 30 feet of shale are clay

filled indicating groundwater flow through fractures in this portion of the shale. Due to the
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injection of water during coring activities, zones of saturation within the shale were detected
using secondary identification indicators such as staining, contact features, and fracture/filling

characteristics.

Although encountered at different portions of the facility during other remediation assessment
activities, the strike and dip of the McCurtain Shale beneath the facility was not able to be
calculated from drilling information because the unit was not fully penetrated and the
uppermost surface represents an erosional surface. However, a strike and dip measurement
from an outcrop of the McCurtain Shale on the west bank of the Arkansas River east of the
Fansteel property boundary indicated the strike to be N20°W with a dip of 14 degrees to the

southwest.

A top of bedrock map (Figure 6) was prepared for the Fansteel site using drill hole data
collected during this assessment. As shown in Figure 6, the top of bedrock wholly consists of
the McCurtain Shale with no detectable lithologic boundaries. The top of bedrock surface
slopes from west to east over the majority of the Fansteel site. However, along the southern
boundary of the subject site, the bedrock surface begins to rise slightly. Consequently, the
overall morphology of the bedrock surface beneath the Fansteel site resembles an elongate
swale with a north-south axis. Figure 6 depicts a depression on the bedrock surface in the
northeast quadrant of the site roughly centered around Monitoring Well MW-72S. This
depression in the bedrock surface most likely is a result of construction activity associated with -
the installation of the french drain circumventing Pond No. 3, rather than natural erosional

or depositional processes.

3.4 Site Hydrogeology
Hydrogeologic conditions of the Fansteel property were determined using groundwater

elevation data (Table 1), slug tests, data (Appendix C), and interpretation of geologic data
discussed in preceding sections. Twenty-nine groundwater monitoring wells were installed to
communicate with two distinct zones of saturation. Monitoring Wells MW-51S through
MW-.75S were installed to communicate with the unconsolidated zone of saturation and
Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were installed to communi-

cate with a water-bearing zone within the shale bedrock.
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Groundwater within the unconsolidated deposits is located at the base of the sediments within
the coarse-grained materials. The unconfined saturated sand unit overlying bedrock is laterally
persistent across the subject area. The saturated thickness of this unit ranges from approxi-
mately 1.5 feet at Monitoring Well MW-56S to 17.5 feet at MW-54S. Perched zones of
saturation were not encountered. In the instance where a coarse-grained lens of material was

encountered overlying a finer-grained material, the lens was dry.

A groundwater contour map (Figure 7) was constructed based on groundwater elevation data
for wells communicating with this unit across the entire facility. As indicated in Figure 7, a
groundwater divide in the unconsolidated zone of saturation in the Northwest Property Area
results in radial flow northeast, southeast, and southwest to other portions of the facility at
hydraulic gradients of 0.0076, 0.003, and 0.0064 respectively. Hydraulic gradient calculations

are presented in Appendix C.

3.4.1 Single Well Aquifer Characterization
Slug tests were conducted in each well to determine the hydraulic conductivity and trans-

missivity of the unconsolidated zone of saturation. The hydraulic conductivity of the northeast
water-bearing zone ranged from 1.32 x 102 centimeter per second at Well MW-65S to
5.95 x 10-3 centimeter per second at Well MW-63S. The mean hydraulic conductivity for the
northeast water-bearing zone was calculated as 5.43 x 10" centimeter per second. The
hydraulic conductivity of the southwest water-bearing zone ranged from 5.15 x 103 centimeter
per second at Well MW-568S to 3.12 x 10'3 centimeter per second at Well MW-54S. The mean
hydraulic conductivity for the southwest water-bearing zone was calculated as 4.18 x 103
centimeter per second. The hydraulic conductivity of the southeast water-bearing zone ranged
from 3.86 x 10°3 centimeter per second at Well MW-59S and 7.21 x 103 centimeter per second
at Well MW-58S. The mean hydraulic conductivity for the southeast water-bearing zone was .

calculated as 5.56 x 10 centimeter per second.

Average linear groundwater velocity calculations were calculated for the shallow aquifer using
effective porosity values of 15 and 20 percent for variations of sand, gravel, and some silty clay.
The average linear velocity for the northeast and the southeast flow direction was consistent
across the area ranging from 1.77 x 10 centimeter per second to 2.74 x 10# centimeter per

second. However, average linear velocity for the southwest direction was slightly lower,
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ranging from 6.27 x 10°® centimeter per second to 8.36 x 10-° centimeter per second. Slug test

and average linear groundwater velocity calculations are presented in Appendix C.

The volume of groundwater flow through the unconsolidated zone of saturation in the Fansteel
site was calculated for the three flow directions, the southeast, southwest, and northeast.
Groundwater flow associated with these areas was determined to be 0.53, 0.4, and 0.52 gallon
per minute respectively. Calculations for volume of groundwater flow are presented in

Appendix H.

Groundwater within the McCurtain Shale was encountered at Well MW-151D, MW-161D,
MW-167D, and MW-174D in the Fansteel property area. These deep monitoring wells were
installed to communicate with a zone of fractured shale which was determined to produce a
measurable quantity of water. The rock core above and below this fractured sequence was
determined to be dry based on core inspection. Groundwater in this zone of saturation was
encountered under confined conditions and is separated from the overlying unconsolidated zone
of saturation by approximately 30 feet of shale bedrock. The significant difference in static
groundwater elevation observed between nested Monitoring Wells MW-51S, MW-61S, MW-67S,
and MW-74S (designed to communicate with the overlying unconsolidated material) and
Monitoring Wells MW-151D, MW-161D, MW167D, and MW-174D (designed to communicate
with the shale bedrock) indicates that these pairs of monitoring wells communicate with two

distinct zones of saturation.

A potentiometric surface map (Figure 8) was constructed based on groundwater elevations
obtained from all site monitoring wells communicating with the McCurtain Shale. As shown
in Figure 8, groundwater in the shale bedrock unit beneath the Fansteel property area has a
bidirectional flow direction; one component of flow is to the west-northwest and the second to
the east. The flow to the northwest has a hydraulic gradient of 0.017. The hydraulic gradient:
of the easterly flow is 0.00565. Hydraulic gradient calculations are presented in Appendix H.

3.4.2 Single Well Aquifer Characterization Tests
Slug tests were performed at Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D

to determine the hydraulic conductivity and transmissivity of the shale bedrock zone of

saturation at this location (Table 7). The hydraulic conductivities of bedrock Monitoring
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Wells MW-151D, MW-161D, MW-167D, and MW-174D were 3.82 x 106, 1.54x 105, 1.08 x 103,
and 9.72 x 10 centimeter per second respectively. However, it should be noted that the
saturated zone in MW-167 was 17 feet compared to 5.5, 6.0, and 7.25 feet in the other three
bedrock monitoring wells. This may account for the anomolously high hydraulic conductivity
at this location. Based on these hydraulic conductivities, mean conductivities were calculated
for the two bedrock flow directions. The mean conductivity for the westerly flow is 8.30 x 106
centimeter per second. The mean conductivity for the easterly flow (includes MW-167D) is

5.45 x 103 centimeter per second.

An average linear groundwater velocity was calculated using effective porosities of 5 and 10
percent. Five percent was assumed to account for little fracturing within the saturated zone
and 10 percent was assumed to account for moderate fracturing within the saturated zone.
Based on an effective porosity of 5 percent, the average linear groundwater velocity was
calculated to be 9.38 x 1077 and 1.85 x 10°° centimeter per second for the westerly and easterly
flow directions respectively. Based on an effective porosity of 10 percent, the average linear
groundwater velocity was calculated to be 4.69 x 107 and 9.27 x 108 centimeter per second for

the westerly and easterly flow directions respectively.

The volume of groundwater flow through the McCurtain Shale zone of saturation in the
eastern portion of the Fansteel property area was determined to be 5.18 x 10’3 gallon per
minute. The volume of groundwater flow through the shale in the western portion of the
subject property is 8.30 x 10 gallon per minute. Slug test and average linear groundwater

velocity calculations are presented in Appendix C.

3.4.3 Multiwell Aquifer Characterization Test
A 65-hour pumping test was conducted in the southwestern quadrant of the Fansteel property

to further characterize the unconsolidated aquifer. Because no impacts were observed to the
McCurtain Shale, a pumping test was not required for this aquifer. Monitoring Well MW-53S
wag utilized as the pumping well for the unconsolidated aquifer while Monitoring
Wells MW-52S, MW-54S, MW-61S, MW-63S, and MW-68S, and Observation Wells OW-1, OW-2,

and OW-3 were used as observation points.
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A step test performed on the pumping well indicated that the well could not sustain pumping
rates more than 1.0 gallon per minute. A rate of 0.5 gallon per minute produced a slight
decrease in hydraulic head over time. Consequently, a rate of 0.1 gallon per minute was
determined to be the highest rate at which the pumping well could be pumped in order to
retain its yield for the duration of the pump test. Based on water level measurements made
at the designated observation points, it does not appear that the pumping test produced a
measurable response in the unconsolidated aquifer. Although, Observation Points OW-1 and
OW-2 were located only 40 and 35 feet respectively from the pumping well, no effects of the
pumping were observed. Consequently, the zone of influence produced by the pumping appears

to be confined to a radius of less than 35 feet.



4.0 Remediation Assessment Results

4.1 Chemical Characteristics

The chemical characteristics of soil, groundwater, and pond residues were determined using
the methodologies and analytical parameters presented in Chapter 3.0 of this report. The
following sections present a summary of the results of the chemical analysis performed on

various media present on site.

4.1.1 Site Soils

Soil samples were collected and analyzed from all of the soil borings, shallow monitoring well
boreholes, and test pits installed at the site. Generally, three soil samples for chemical analysis
were selected from each soil boring and shallow monitoring well borehole based on the criteria
‘described in Chapter 3.0 of this report. One soil sample was selected for chemical analysis from

each of the test pits. All soil samples were analyzed for the following parameters:

¢ Total metals (antimony, arsenic, barium, cadmium, calcium,
chromium, columbium, lead, mercury, nickel, silver, selenium,
tantalum, and tin)

Ammonia

Fluoride

Sulfate

pH

MIBK (4-methyl-2-pentanone)

Additionally, 20 percent of all soil samples selected for analysis was also analyzed for TCLP
metals to determine the mobility of certain constituents. Soil samples were selected for TCLP
metals analysis based on the highest total metals concentration detected. Results of the soil
sample analyses were compared to typical concentration ranges or proposed RCRA corrective
action levels, if available, to identify potential areas which may be of concern. These
concentration ranges and proposed corrective action levels are summarized in Table 2.
Analytical results for soils analyses are presented in Table 3 for soil borings and shallow

monitoring well boreholes and Table 4 for test pits.

With the exception of antimony, mércury, selenium, and silver, the metals analyzed were

detected in the majority of site soil samples at various concentrations. Antimony, generally not
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identified in site soil samples, was present at concentrations up to 56 milligrams per kilogram
(mg/kg) in Boring B-64, 9.5 - 12.5 feet) when identified. Arsenic ranged from not detected to
a concentration of 33 mg/kg (B39, 12.0 feet to 13.0 feet). Barium was detected in the great
majority of samples collected at the site and ranged in concentrations from 10 mg/kg (B-33, 0 -
0.5 feet) to 3,100 mg/kg (B-56, 4.5 - 7.0 feet). Cadmium ranged from not detected to a
concentration of 36 mg/kg (B-50, 0 - 0.5 feet). Calcium was widely distributed throughout site
soils at a concentration up to 220,000 mg/kg (B-55, 1.0 feet to 2.0 feet). Chromium was
identified in site soils up to a concentration of 240 mg/kg (B-61, O feet to 0.5 feet). Columbium
detected in all but a few soil samples ranged in concentrations from 1.2 mg/kg (B-5, 0 feet to
0.5 feet; B-20, 2.5 feet to 4.0 feet; B-47, 0 feet to 0.5 feet; MW-65S, 23.5 feet to 26.2 feet; and
TP-6, 0.8 foot) to 2,100 mg/kg (MW-66S, O feet to 2 feet). Lead, another metal detected in the
vast majority of site soil samples, ranged in concentrations from 0.58 mg/kg (B-42, 0.5 foot to
2.0 feet) to 91 mg/kg (B-25, 23.5 feet to 26.8 feet). Mercury was detected in only a small
number of site soil samples with the highest concentration identified being 1.4 mg/kg (B-61,
0 foot to 0.5 feet). Nickel ranged from not detected to 79 mg/kg (B-1, 19.5 feet to 22 feet).
Silver was identified in only one sample collected at the site (MW-55S, 14.5 feet to 17.0 feet)
at & concentration of 2.5 mg/kg. Selenium was not detected in many site soil samples but,
when identified, ranged in concentrations from 0.26 mg/kg (MW-65S, 0 feet to 0.5 feet) to
0.50 mg/kg (B-68, 7.5 feet to 10.0 feet). Tantalum was present in the majority of soil samples
at concentrations ranging from 1.2 mg/kg (B-36, 23.0 feet to 24.5 feet) to 1,500 mg/kg
(MW-66S, 0 feet to 2 feet). Tin ranged from not detected up to a concentration of 2,200 mg/kg
(B-64, 9.5 feet to 12.5 feet).

Total concentrations of the followin‘g metals were present in site soils either within typical
concentration ranges and/or below proposed RCRA corrective action levels: arsenic, barium,
cadmium, calcium, chromium, lead, mercury, nickel, selenium, and silver. Total concentrations
of antimony exceeded the proposed RCRA corrective action level of 30 mg/kg in only two site
soil samples: B-64 (9.5 feet to 12.5 feet), 56 mg/kg and B-72 (15 feet to 16 feet), 40 mg/kg.

Tin which currently does not have a proposed corrective action level was present in the
masjority of site soil samples at concentrations outside its typical range of less than 0.1 to
7.4 mg/kg. The highest concentrations of tin detected in site soils were present in the
following samples: B-1 (12 feet to 14.5 feet), 1,800 mg/kg; B-35 (11 feet to 12 feet), 440 mg/kg;
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B-36 (11 feet to 13 feet), 480 mg/kg; B-47 (15 feet to 17.5), 710 mg/kg; B-64 (9.5 feet to
12.5 feet), 220 mg/kg; and B-72 (15 feet to 16 feet), 630 mg/kg.

Columbium and tantalum currently do not have established typical concentration ranges or
proposed RCRA corrective action levels. The highest concentrations of columbium detected in
site soils were present in the following samples: B-1 (12 feet to 14.5), 730 mg/kg; B-2 (9.5 feet
to 12 feet), 510 mg/kg; B-4 (2 feet to 4.5 feet), 320 mg/kg; B-49 (0 feet to 0.5 feet), 330 mg/kg;
B-64 (9.5 feet to 12.5 feet), 400 mg/kg; MW-66S (0 feet to 2 feet), 2,100 mg/kg; and MW-67S
(0 feet to 2), 740 mg/kg. The highest concentrations of tantalum were observed in B-4 (2 feet
to 4.5 feet), MW-66S (0 feet to 2 feet), and MW-67S (0 feet to 2 feet) at 330, 1,500 and
130 mg/kg respectively.

As stated earlier, 20 percent of the soil samples collected throughout the site were analyzed for
TCLP metals. Only one of the samples analyzed for TCLP metals exhibited a leachable metal
concentration of concern. This sample was collected from B-56 (4.5 feet to 7.0 feet) and

exhibited a leachable concentration of barium of 200 mg/l.

Fluoride was detected in all site soil samples submitted for analyses up to a concentration of
66,000 mg/kg in B-1 (12 feet to 14.5 feet). No RCRA corrective action level has been proposed
for fluoride at this time. The typical range of fluoride concentrations in soil is less than 10.
mg/kg to 1,900 mg/kg. This concentration range was exceeded by a number of site soil samples,
most notably: B-1 (12 feet to 10.5 feet, 17 feet to 19.5 feet, and 19.5 feet to 22 feet), 66,000,
13,000, and 10,000 mg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27 feet
to 31 feet), 60,000, 24,000, and 23,000 mg/kg respectively; B-15 (9.2 feet to 10 feet), 9,100
mg/kg; B-22 (0 feet to 0.5 foot), 5,600 mg/kg; B-29 (0 feet to 0.5 foot, 0.5 foot to 2.5 feet, and
23 feet to 24.5 feet), 6,400, 43,000, and 6,500 mg/kg respectively; B-35 (10 feet to 11 feet and
11 feet to 12 feet), 17,000 and 53,000 mg/kg; B-36 (11 feet to 13 feet), 13,000 mg/kg; B-49 (0
feet to 0.5 foot), 7,900 mg/kg; B-51 (24 feet to 26 feet), 5,400 mg/kg; B-52 (0.5 foot to 2.5 feet),
5,600 mg/kg; B-54 (0.5 foot to 2.0 feet), 31,000 mg/kg; B-55 (1 foot to 2 feet and 7 feet to 9.6
feet), 6,800 and 5,800 mg/kg; B-69 (12.5 feet to 15 feet), 8,800 mg/kg; B-61 (0 feet to 0.5 foot),
13,000 mg/kg; B-62 (16 feet to 17 feet), 5,200 mg/kg; B-64 (18 feet to 20 feet), 14,000 mg/kg;
B-70 (12.5 feet to 14.0 feet), 5,200 mg/kg; B-72 (12.5 feet to 15 feet and 15 feet to 16 feet),
6,800 and 12,000 mg/kg; MW-66S (0 feet to 2 feet and 14.5 feet to 17 feet), 8,900 and 6,100
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mg/kg; MW-67S (12.0 feet to 14.5 feet and 19.5 feet to 22.0 feet) 12,000 and 5,100 mg/kg;
MW-71S (2 feet to 4.5 feet), 6,000 mg/kg; and TP-6 (0.8 foot), 6,200 mg/kg.

Ammonia was also identified in site soil samples at concentrations up to 1,780 mg/kg in
MW-67S (19.5 feet to 22 feet). No typical concentration ranges for ammonia in soil have been
established and no RCRA corrective action levels have been proposed at this time. The highest
concentrations of ammonia detected in site soils were exhibited by the following samples: B-1
(17 feet to 19.5 feet), 780 mg/kg; B-35 (10 feet to 11 feet), 480 mg/kg; B-58 (9.5 feet to 12 feet),
1,100 mg/kg; B-61 (15 feet to 17 feet), 560 mg/kg; B-62 (15 feet to 17 feet), 540 mg/kg; B-63 (15
feet to 17.5 feet), 520 mg/kg; and MW-67S (12 feet to 14.5 feet, 19.5 feet to 22 feet, and 22 feet
to 24.5 feet), 1,580, 1,780, and 1,300 mg/kg respectively.

Sulfate was detected in site soils at concentrations up to 10,000 mg/kg in B-9 (12 feet to 15
feet). No typical concentration ranges or proposed RCRA corrective action levels have been
established for sulfate. The highest concentrations of sulfate were detected in the following
site soil samples: B-9 (12 feet to 15 feet and 15 feet to 17 feet), 10,000 and 4,200 mg/kg; B-12
(17.5 feet to 19 feet), 600 mg/kg; B-19 (0 feet to 0.5 foot), 1,420 mg/kg; B-35 (11 feet to 12 feet),
640 mg/kg; B-36 (11 to 13 feet), 700 mg/kg; B-48 (24.5 feet to 26 feet), 540 mg/kg; B-53 (23 feet
to 24.9 feet), 740 mg/kg; B-58 (9.5 feet to 12 feet), 860 mg/kg; B-63 (15 feet to 17.5 feet), 660
mg/kg; MW-59S (9.5 feet to 12 feet), 780 mg/kg; MW-64S (0 feet to 0.5 foot), 680 mg/kg;
MW-67S (19.5 feet to 22 feet and 22 feet to 24.5 feet), 1,120 and 960 mg/kg; MW-71S (19.5 feet
to 22 feet), 1,500 mg/kg; and MW-73S (13.02 feet to 14.2 feet), 520 mg/kg.

MIBK was also identified in several site soil samples. A proposed RCRA corrective action level
has been established for MIBK. This level is 4,000 micrograms per kilogram (pg/kg). The
following site soil samples exhibited concentrations of MIBK in excess of the proposed RCRA
corrective action level: B-1 (12 feet to 14.5 feet, 17 feet to 19.5 feet, and 19.5 feet to 22 feet),
76,000, 65,000, and 64 pg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27
feet to 31 feet), 14,000, 25,000, and 5,700 pg/kg respectively; B-35 (10 feet to 11 feet and 11
feet to 12 feet), 23,000 and 91,000 pg/kg; B-36 (11 feet to 13 feet), 6,900 pg/kg; B-47 (15 feet
to 17 feet and 24.5 feet to 26 feet), 190,000 and 20,000 pg/kg; B-59 (12.5 feet to 15 feet), 22,000
ng/kg; B-64 (9.5 feet to 12.5 feet and 18 feet to 20 feet), 30,000 and 33,000 pg/kg; B-72 (15 feet
to 16 feet), 7,600 pg/kg; MW-73S (13 feet to 14.2 feet and 14.7 feet to 15 feet), 45,000 and



4-5

- 10,000 pg/kg; and MW-64S (14.5 feet to 17 feet and 19.5 feet to 22 feet), 19,000 and 83,000
pe/kg.

4.1.1.1 Distribution of Contaminants of Concern in Site Soils

Figure 9 illustrates the location of the parameters of concern identified in excess of typical soil
concentration ranges or proposed corrective action levels. As stated earlier, ammonia does not
have a typical soil concentration range or proposed corrective action level. Figure 9 identifies
the location of ammonia concentrations generally detected in excess of 10 mg/kg. As this figure
illustrates, the vast majority of soil contamination is confined to the eastern area of the site,
downgradient or in the immediately vicinity of the Chemical "A" Building, Chemical "C"
Building, Pond No. 2, and Pond No. 3. The most pervasive constituents identified in this
portion of the site (MIBK, ammonia, fluoride, tin, and columbium) are consistent with plant

operations and activities historically conducted in this area.

The presence of these constituents appears to be well distributed throughout the soil column
in this area with the exception of MIBK and ammonia. MIBK and ammonia, almost without
exception, were present at depths greater than 5 feet in the borings in this area and do not
appear to present a surficial concern. Antimony was identified in only two borings in this area
at concentrations only slightly in excess of typical ranges and, therefore, does not appear to

present significant concern.

Barium which is not widely distributed in site soils at significant levels was identified at one
specific location (B-56) at a concentration that presents some concern. Leachable
concentrations of barium were present in soils from B-56 at levels sufficient to classify these
materials as characteristically hazardous. Barium was not identified in soil borings
immediately surrounding this location at significant concentrations. Therefore, the presence
of the elevated concentration of barium within B-56 appears to be a discrete and isolated
occurrence. Columbium, fluoride, and ammonia were also identified at relatively elevated
concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. However, the concentrations
of these constituents were typically less than that exhibited in soils to the east of the
Chemical "A" Building and in the area of Ponds Nos. 2 and 3.



4.1.2 Pond Residues

Residue samples were collected from each of the ponds located on the Fansteel site including
Ponds Nos. 2, 3, 5, 6, 7, 8, and 9. The residue samples were collected in accordance with the
sampling methodologies outlined in Chapter 3.0 of this report. Each residue sample was

analyzed for the following parameters:

* Total metals: antimony, arsenic, barium, beryllium, cadmium,
chromium, columbium, lead, mercury, molybdenum, nickel,
selenium, silver, tin, and tantalum.

¢ TCLP metals (arsenic, barium, cadmium, chromium, lead,
mercury, selenium, silver, and nickel).

* Ammonia, chloride, fluoride, nitrate, sulfate, and cyanide.

¢ Aluminum, calcium, iron, potassium, magnesium, manganese,

and sodium.
¢ Alkalinity, pH, and specific conductance.
¢ VOCs.

* Semivolatile organic compounds.

These parameters were utilized to define the characteristics of the pond residues. The
following sections discuss the analytical results for the residue samples on a pond-by-pond

basis.

4.1.2.1 Pond No. 2

A total of nine residue samples were collected from three sampling locations within Pond No. 2
(Figure 2). Silver was present in Pond No. 2 residue at concentrations ranging from 10 to 52.7
mg/kg. Arsenic was detected in only three residue samples at concentrations up to 74.3 mg/kg.
Barium ranged in concentrations from 284 to 2,180 mg/kg. Beryllium was detected at
concentrations ranging from 10.3 to 33.1 mg/kg. Cadmium was not detected in any of the Pond
No. 2 residue samples. Chromium ranged in concentrations from 153 to 740 mg/kg. Mercury
was identified at concentrations ranging from 0.260 to 2.74 mg/kg. Molybdenum ranged in
concentrations from 21 to 40 mg/kg. Nickel ranged from nondetected to 103 mg/kg. Lead
ranged from nondetected to 167 mg/kg. Antimony was detected at concentrations ranging from
61.9 to 576 mg/kg. Selenium was not detected in any Pond No. 2 residue samples. Tin ranged
in concentrations from 830 to 6,000 mg/kg. Columbium ranged in concentrations from 1,200
to 11,000 mg/kg and tantalum ranged from 970 to 7,100 mg/kg. Cyanide ranged from not
detected to 11 mg/kg.
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Analysis of the nine residue samples for TCLP metals indicated that all residue samples
exhibited leachable concentrations of chromium. Five of the residue samples contained
leachable concentrations of chromium in excess of 5.0 milligrams per liter (mg/l), the maximum
contaminant level (MCL). The concentrations of leachable chromium in the five samples

ranged from 5.0 to 20.0 mg/l.

Ammonia was present in Pond No. 2 residues at concentrations ranging from 1.3 to 8.9 mg/l.
Chloride ranged from nondetected to 5.7 mg/l. Fluoride was detected from 110 to 650 mg/l.
Nitrate ranged in concentrations from 0.12 to 0.46 mg/l. Sulfate was detected at
concentrations from 2.6 to 510 mg/l. Aluminum ranged from nondetected to 270 mg/l. Calcium
was present at concentrations ranging from 13 to 300 mg/l. Iron ranged from 110 to 640 mg/l.
Potassium was identified at concentrations ranging from 15 to 170 mg/l. Magnesium ranged
from 16 to 50 mg/l. Manganese was present at concentrations ranging from 27 to 150 mg/l.

Sodium ranged from not detected to 58 mg/l.

The alkalinity of all Pond No. 2 residue samples was below 2.0 mg/l calcium carbonate.
Specific.conductance ranged from 845 to 5,660 micromhos per centimeter. The pH of Pond
No. 2 residues ranged from 2.33 to 3.38 standard units. The only VOC detected in Pond No. 2
residue samples was MIBK, identified in each of the nine residue samples at concentrations

ranging from 43,000 to 730,000 micrograms per liter (pg/).

No semivolatile organic compounds were detected in Pond No. 2 residue samples with the
exception of di-N-butyl phthalate. However, this constituent was also detected in quality
assurance/quality control (QA/QC) samples associated with the residue samples and may be
associated with plastic sample collection equipment. It is not believed that di-N-butyl
phthalate is actually present in Pond No. 2 residues. The results for the analysis of Pond
No. 2 residues are summarized in Table 5. Figure 10 illustrates the location of various

parameters of concern identified in Pond No. 2 residues.

4.1.2.2 Pond No. 3
A total of 15 residue samples were collected at 5 separate locations within Pond No. 3 in

accordance with the methodologies presented in Chapter 3.0 of this report. Silver

concentrations within Pond No. 3 residues ranged from 9.6 to 37 mg/kg. Arsenic ranged from
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not detected to 109 mg/kg. Barium was detected at concentrations from 288 to 1,720 mg/kg.
Beryllium ranged from 8.5 to 39.8 mg/kg. Cadmium was identified in only one Pond No. 3
residue sample at a concentration of 5.9 mg/kg. Chromium concentrations ranged from 1,540
to 1,970 mg/kg. Mercury ranged from not detected to 3.5 mg/kg. Molybdenum, nickel, lead,
and antimony were detected at concentrations up to 49, 56.4, 137, and 241 mg/kg respectively.
Selenium was not detected in any of the 15 Pond No. 3 residue samples. Tin was identified
at concentrations ranging from 210 to 3,900 mg/kg. Columbium ranged from 720 to 4,400
mg/kg and tantalum ranged from 260 to 2,200 mg/kg. Cyanide ranged from not detected to
concentrations up to 160 mg/kg.

TCLP metal analysis of Pond No. 3 residue samples indicated that leachable concentrations of
chromium were present at levels above the MCL for this metal, 5.0 mg/l. Thirteen of the 15
residue samples collected from this pond exhibited leachable concentrations of chromium

ranging from 6.7 to 36 mg/l.

Ammonia was detected in Pond No. 3 residues at concentrations ranging from 2.9 to 7.5 mg/l.
Chloride ranged from not detected to 48 mg/l. Fluoride was identified at concentrations
ranging from 32 to 670 mg/l. Nitrates ranged from not detected to 2.6 mg/l. Sulfates ranged
from 2.6 to 540 mg/l. Aluminum ranged from not detected to 100 mg/l. Calcium was present
at concentrations ranging from 20 to 270 mg/l. Iron, potassium, magnesium, manganese, and

sodium were identified at concentrations up to 380, 170, 55, 140, and 37 mg/l respectively.

Alkalinity was detected in only one Pond No. 3 residue sample at 3.0 mg/l calcium carbonate.
Specific conductance ranged from 714 to 6,220 microhms per centimeter. The pH of Pond
No. 3 residue samples ranged from 2.10 to 5.56 standard units.

The only VOC detected in Pond No. 3 residues was MIBK. MIBK was identified in each of the
15 Pond No. 3 residue samples at concentrations ranging from 34,000 to 1,300,000 pg/kg.

No semivolatile organic compounds were detected in Pond No. 3 residues with the exception
of di-N-butyl phthalate which is believed to be associated with plastic samples collection

equipment. Analytical results for Pond No. 3 residue samples are summarized in Table 6.
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Figure 10 identifies the location of various parameters of concern present in Pond No. 3

residues.

4.1.2.3 Pond No. 5

A total of five residue samples were collected from Pond No. 5 at three separate sampling
locations in accordance with the methodologies presented in Chapter 3.0 of this report. No
silver, arsenic, cadmium, cyanide, or selenium was detected in Pond No. 5 residue samples.
Barium was identified at concentrations ranging from 28.1 to 119 mg/kg. Beryllium ranged
from 3.2 to 15.6 mg/kg. Chromium was detected in Pond No. 5 residues at concentrations
ranging from 45.8 to 164 mg/kg. Mercury was present at levels up to 0.410 mg/kg and
molybdenum at concentrations up to 21 mg/kg. Nickel ranged in concentrations from 17.5 to
143 mg/kg. Lead was detected at concentrations up to 89.8 mg/kg. Antimony ranged form 140
to 4,200 mg/kg. Columbium and tantalum were detected in each residue sample form Pond

No. 5. Columbium ranged from 870 to 8,100 mg/kg and tantalum ranged from 270 to 5,200
mg/kg.

TCLP metals analysis of the Pond No. 5 residue samples did not identify the presence of metals
sbove established MCLs. Leachable concentrations of nickel were detected in one Pond No. 5

residue sample at a concentration of 1.3 mg/l. No MCL has been established for nickel.

Ammonia was detected in four of the five Pond No. 5 residue samples at concentrations up to
16 mg/l. Chloride was identified in only two samples at concentrations of 6 and 19 mg/l.
Fluoride was detected in each sample at concentrations ranging from 3.8 to 9.6 mg/l. Nitrate.
and sulfate were detected in each Pond No. 5 residue sample at concentrations up to 7.6 and

900 mg/1 respectively.

Aluminum and iron were not detected in any of the pond No. 5 residue samples. Calcium
ranged from 567 to 610 mg/l. Potassium, magnesium, manganese, and sodium were present at

trace levels up to 38, 19, 13, and 39 mg/ respectively.

The alkalinity of Pond No. 5 residues ranged from 21 to 60 mg/l calcium carbonate. Specific
conductances ranged from 384 to 2,500 micromhos per centimeter. The pH of Pond No. 5

residues ranged from 7.93 to 10.31 standard units.
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No YOCs or semivolatile organic compounds were detected within the Pond No. 5 residue
samples with the exception of bis(2-ethylhexyl) phthalate and di-N-butyl phthalate. The
presence of these phthalates are believed to be associated with plastic sample collection
equipment used to handle the residue samples. The results for the analysis of Pond No. 5
residue samples are summarized in Table 7. Figure 10 identifies the location of various

parameters of concern identified in Pond No. 5 residues.

4.1.2.4 Pond No. 6

Two residue samples were collected from the bottom sediments of Pond No. 6 in accordance
with the sampling methodologies outlined in Chapter 3.0 of this report. No silver, arsenic,
cyanide, molybdenum, lead, or selenium were detected in sediment samples from Pond No. 6.
Barium was detected at 74.2 and 195 mg/kg in the two residue samples. Beryllium, cadmium,
chromium, and mercury were identified at 9 and 10.9 mg/kg, not detected and 11 mg/kg, 183
and 249 mg/kg, and 0.221 and 0.414 mg/kg respectively in the two sediment samples.
Antimony was present in both samples at 126 and 134 mg/kg. Tin was detected at 1,100 and
1,400 mg/kg. Columbium and tantalum were detected at 260 and 2,700 mg/kg (columbium) and
310 and 960 mg/kg (tantalum).

No TCLP metals were detected in Pond No. 6 sediment samples. Ammonia was present at 0.51
and 0.84 mg/l; chloride at 2.2 and 3.9 mg/l, and fluoride at 4.6 and 11 mg/l. Nitrate was
detected in only one sediment sample at 0.14 mg/l. Sulfates were present at 73 and 1,200 mg/l.

Aluminum, iron, magnesium, manganese, and sodium were not detected in Pond No. 6

sediments. Calcium was detected at 41 and 520 mg/l and potassium was present at 15 and 17
mg/l.

The alkalinity of the two Pond No. 6 sediment samples was 8 and 18 mg/l calcium carbonate. -
Specific conductance was measured at 283 and 2,093 micromhos per centimeter. The pH of the

two sediment samples was 7.93 and 8.08 standard units.

No VOCs or semivolatile organic compounds were detected within the two Pond No. 6 samples.
Analytical results for Pond No. 6 are summarized in Table 8. Figure 10 identifies the location

of various parameters of concern detected in Pond No. 6.
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4.1.2.5 Pond No. 7

A total of two sediment samples from Pond No. 7 were collected for analysis in accordance with
the sampling protocols outlined in Chapter 3.0 of this report. No silver, arsenic, cyanide,
cadmium, molybdenum, or selenium were detected in these two sediment samples. The
following metals were detected in the two sediment samples at the concentrations identified:
barium (79.7 and 91.7 mg/kg), beryllium (21.4 and 22.6 mg/kg), chromium (358 and 406 mg/kg),
mercury (1.72 and 2.98 mg/kg), nickel (61.1 and 95 mg/kg), lead (98.4 and 102 mg/kg),
antimony (366 and 623 mg/kg), tin (3,000 and 3,400 mg/kg), columbium (5,700 and 7,600
mg/kg), and tantalum (1,600 and 1,900 mg/kg). No TCLP metals were detected in the two

sediment samples.

Ammonia was detected at 3.3 and 7.8 mg/l. Chloride was present at 8.9 and 22 mg/l and
fluoride was identified at 5.4 and 9.9 mg/l. No nitrate was detected in the two Pond No. 7

sediment samples. Sulfates were detected at 140 and 720 mg/1 in the two samples.

No aluminum, iron, magnesium, or manganese was detected in Pond No. 7 samples. Calcium
was identified at 64 and 240 mg/], potassium at 30 and 39 mg/l, and sodium at 40 and 53 mg/l.

The alkalinity of the two sediment samples was determined to be 14 and 20 mg/ calcium
carbonate. The specific conductance of the two samples was measured at 735 and
1,630 micromhos per centimeter. The pH of Pond No. 7 sediments was 8.02 and 9.57 standard

units.

No VOCs or semivolatile organic compounds were detected in Pond No. 7 sediments.
Analytical results for Pond No. 7 are summarized in Table 9. Figure 10 illustrates the location

of various parameters of concern identified in Pond No. 7 residues.

4.1.2.6 Pond No. 8

A total of 15 residue samples were collected from 5 separate locations within Pond No. 8 in
accordance with the sampling protocols outlined in Chapter 3.0 of this report. No silver,
cadmium, lead, selenium, or cyanide were detected in any of the Pond No. 8 residue samples.
The following metals were detected at the indicated concentration ranges: arsenic (not
detected to 91.1 mg/kg), barium (24.2 to 105 mg/kg) beryllium (8.4 to 27.3 mg/kg), chromium
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(74.7 to 992 mg/kg), mercury (0.197 to 1.24 mg/kg), molybdenum (not detected to 38 mg/kg),
nickel (27.4 to 159 mg/kg), antimony (106 to 513 mg/kg), tin (360 to 1,800 mg/kg), columbium
(1,500 to 5,500 mg/kg), and tantalum (650 to 3,700 mg/kg).

No TCLP metals were detected in the Pond No. 8 residue samples above established MCLs.
Nickel which does not have an established MCL associated with TCLP analysis was detected

in one sample at 1.3 mg/l.

Ammonia was identified in Pond No. 8 residues at concentrations ranging from 7.3 to 19 mg/1.
Chloride was detected at concentrations from 21 to 47 mg/l. Fluoride ranged from 2.4 to 9.0
mg/l. Nitrate, when detected, was present at concentrations up to 0.43 mg/l. Sulfate ranged
from 190 to 1,200 mg/l.

No aluminum, iron, magnesium, or manganese was detected in Pond No. 8 residues. Calcium,
potassium, and sodium were present at concentrations up to 1,300, 74, and 98 mg/l

respectively.

The alkalinity of Pond No. 8 residues ranged from 16 to 2,080 mg/l calcium carbonate. The
specific conductance of the residue samples was measured at 1,050 to 8,350 micromhos per
centimeter. The pH of the residues in Pond No. 8 ranged from 7.84 to 12.67 standard units.
All pond residue samples with the exception of P8-2C (14 feet to 20 feet) exhibited pH near
11.0 standard units or less. Residue Sample P8-2C exhibited a pH of 12.67 standard units.

This pH does not appear to be representative of residues contained within Pond No. 8.

MIBK was detected in each of the 15 Pond No. 8 residue samples at concentrations ranging
from 4,800 to 190,000 pg/kg. Acetone was also detected in one residue sample at 3,000 pg/kg.
No semivolatile organic compounds were identified in Pond No. 8 residues with the exception
of di-N-butyl phthalate. Di-N-butyl phthalate was also detected in QA/QC samples associated
with Pond No. 8 residues and is believed to be associated with the use of plastic sample
collection trowels. The analytical results for Pond No. 8 are summarized in Table 10.

Figure 10 illustrates the location of various parameters of concern detected in Pond No. 8.
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4.12.7 Pond No. 9

A total of 15 residue samples were collected from 5 separate locations within Pond No. 9 in
accordance with the methodologies outlined in Chapter 3.0 of this report. No silver, cadmium,
molybdenum, lead, or selenium were detected in Pond No. 9 residue samples. Cyanide, arsenic,
barium, mercury, and antimony when detected were present at concentrations up to 460, 74.5,
37.2, 1.73, and 362 mg/kg respectively. Beryllium was detected at concentrations ranging from
11.5 to 17.0 mg/kg, chromium ranged from 189 to 816 mg/kg, and nickel ranged from 37.2 to
88.3 mg/kg. Tin ranged from 580 to 1,500 mg/kg, columbium ranged from 2,100 to 5,500
mg/kg, and tantalum ranged from 640 to 1,300 mg/kg. TCLP metals analysis did not identify

the presence of leachable concentrations of metals above established MCLs.

Ammonia was detected in Pond No. 9 residues at concentrations ranging from 2.0 to 18 mg/kg.
Chloride and fluoride were identified at the following concentration ranges: 18 to 68 mg/l and
3.9 to 13 mg/l. Nitrate, when detected, was present at concentrations up to 0.32 mg/l. Sulfates
ranged from 140 to 1,600 mg/l.

No aluminum, iron, magnesium, or manganese were detected in Pond No. 9 residue samples.
Calcium was detected at concentrations ranging from 61 to 520 mg/l. Potassium
concentrations ranged from 24 to 65 mg/l and sodium was present from 35 to 100 mg/ in Pond

No. 9 residue samples.

The alkalinity on Pond No. 9 residue samples ranged from not detected up to 111 mg/l calcium
carbonate. Specific conductances ranged from 952 to 2,400 micromhos per centimeter. The
PH of Pond No. 9 residues was measured at 8.44 to 10.93 standard units.

MIBK was detected in all but one of the Pond No. 9 residue samples at concentrations ranging
from 6,000 to 190,000 pg/kg. 1,1,1-Trichloroethane was identified in one Pond No. 9 residue
sample at 4,700 pg/kg. No other VOCs were detected in the residue sample. No semivolatile
organic compounds were detected in Pond No. 9 residues with the exception of bis(2-ethyl-
hexyl) phthalate and di-N-butyl phthalate. The presence of the phthalates is believed to be
associated with the use of plastic sample collection equipment. The results of Pond No. 9
residue analyses are summarized in Table 11. Figure 10 illustrates the location of various

parameters of concern detected in Pond No. 9.
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- 41.2.8 Distribution of Contaminants of Concern in Pond Residues

The residues present in each of the ponds located on site appear to be fairly well homogenized.
Although the chemistry of the residues may differ from pond to pond, each individual pond
residues chemistry is fairly consistent from sample location to sample location and from depth
to depth. No significant trends could be identified in any of the ponds which would indicate

the presence of particularly contaminated or relatively clean "layers" or locations.

A variety of metals is present in the residues contained in each of the ponds, the most notable
being chromium which was identified in Ponds Nos. 2 and 3 at levels considered
characteristically hazardous. MIBK was detected at relatively significant concentrations in
Ponds Nos. 2, 3, 8, and 9 residues. No MIBK was detected in residues contained in Ponds
Nos. 5, 6, or 7. As might be expected, fluoride concentrations were present at the highest
concentrations in Ponds Nos. 2 and 3. Ammonia concentrations were similar from pond to
pond. Ponds Nos. 2 and 3 exhibit acidic pH. Ponds Nos. 5, 6, 7, 8, and 9 exhibit slightly basic
pH.

4.1.3 Surface Water and Sediments
A total of 6 sediment and 7 surface water samples were collected at locations identified in

Figure 2. The following sections discuss the results of the analysis of these samples.

4.1.3.1 Sediments

Sediment samples were analyzed for the following chemical parameters:

¢ Total metals (antimony, arsenic, barium, calcium, cadmium,
chromium, fluoride, lead, nickel, mercury, selenium, silver, tin,
columbium, and tantalum).

* Ammonia, sulfate, and pH.

« MIBK.

, No silver, mercury, antimony, or selenium were detected in the sediment samples. Arsenic,
barium, calcium, cadmium, chromium, nickel, lead, and columbium were detected in one or
more of the sediment samples, however, the concentrations exhibited by these metals were
within typical goil concentrations ranges and, where applicable, were below proposed RCRA

corrective action levels.
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Tin was detected in SS-002 (22 mg/kg), SS-003 and SS-005 (17 mg/kg), and SS-1 (28 mg/kg) at
concentrations slightly above the typical soil concentration range for this metal (less than 0.1
to 7.4 mg/kg). Fluoride was identified in sediment Samples SS-002 (3,700 mg/kg) and SS-003
(2,100 mg/kg) at concentrations outside the typical soil concentration range for this parameter
(less than 10 to 1,900 mg/kg). Tantalum does not currently have a typical soil concentration
range or proposed RCRA corrective action level. Tantalum was detected in the sediment
samples at concentrations ranging from 5.6 mg/kg (SS-005 and SS-2) to 13 mg/kg (SS-003 and
SS-1).

Ammonia was detected only in sediment sample SS-002 at a concentration of 26 mg/kg. Sulfate
was present in all sediment samples at concentrations ranging from 44 to 66 mg/kg. The pH
of the sediment sample ranged from a low of 6.26 standard units in SS-3 to a high of 7.18
standard units in SS-003. No MIBK was detected in any of the six sediment samples. The
analytical results of the sediment samples are summarized in Table 12. Figure 9 illustrates
the location of the various parameters identified in sediment samples at concentrations in

excess of typical ranges or proposed action levels.

4,1.3.2 Surface Water

A total of seven surface water samples were collected and analyzed for the following

parameters:

* Total metals (silver, arsenic, barium, calcium, cadmium,
chromium, mercury, nickel, lead, antimony, selenium, tin,
columbium, and tantalum).

* Fluoride, ammonia, nitrate, and sulfate.

« MIBK.

The surface water analytical results were compared to established USEPA Drinking Water
Standard MCLs, Table 13 where applicable, to identify potential areas of concern.

No silver, mercury, or selenium were detected in any of the surface water samples. Arsenic was
detected in all seven surface water samples; however, only one exhibited concentrations of this
metal ebove its established MCL of 50 pg/l. This sample was SS-001 which contained 188 pg/l

of arsenic. Barium was detected in all surface water samples with the exception of SS-001.
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All detected concentrations of barium were below its established MCL. Calcium which does not
have an established MCL ranged in concentrations from 11,600 pg/1 in SS-003 to 111,000 pg/l
in 8S-001. Cadmium was detected in all surface water samples with the exception of SS-002
and was present at concentrations above its MCL of 5 pg/l in the following samples: SS-001
(6.48 pg/M), SS-003 (5.11 pg/l), SS-005 (12.2 pg/l), SS-1 (20.8 pgM), SS-2 (15.2 pgM), and SS-3
(56.51 pg/l). Chromium was detected in all surface water samples except SS-3 and was present
above its MCL of 100 pg/l in only one sample, SS-1 (110 pg/l). Nickel which does not have an
MCL was detected in only two surface water samples, SS-002 (28.4 pg/) and SS-1 (103 pg/).
Lead was detected in all surface water samples at concentrations ranging rom 1.74 to 276 pg/l.
No MCL is currently in effect for lead; however, an action level of 15 pg/l has been imposed
at the tap of drinking water supplies. Antimony was detected in only one sample, SS-002, at
a concentration of 85.1 pg/l. No MCL has been established for antimony. Tin which also does
not have an MCL was detected in two surface water samples, SS-001 (72 pg/1) and SS-1 (120
pg/M. Columbium and tantalum were only detected in SS-1 both at 300 pg/l. No MCL has

been established for either of these metals.

Fluoride which has an MCL of 4.0 mg/l was detected in each of the seven surface water
samples. Fluoride was present at concentrations above its MCL in SS-001 (9.4 mg/l) and
SS-002 (12 mg/l). Ammonia was identified only in SS-001 (6.7 mg/l), SS-002 (8.4 mg/1), and
SS-3 (0.12 mg/l). Ammonia currently does not have an established MCL. Nitrate were detected .
in all but one surface water sample, SS-003. An MCL for nitrate has been established of 10
mg/l and was equaled or exceeded in SS-001 (10 mg/) and SS-002 (15 mg/). The MCL for
sulfate is 250 mg/l and was exceeded in only one surface water sample, SS-001 (390 mg/l).

MIBK was detected only in surface water Sample SS-001 at a concentration of 500 pg/l. An
MCL of 2,000 pg/l has been established by the state of Oklahoma for MIBK. The analytical
results of surface water samples are summarized in Table 14. Figure 11 illustrates the

locations where parameters of concern were identified in excess of established MCLs. -

4.1.4 Groundwater
All 29 monitoring wells installed at the site were sampled and analyzed for the following

parameters:
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¢ Total metals (antimony, arsenic, barium, cadmium, calcium,
chromium, lead, mercury, nickel, selenium, silver, tin, tantalum,
and columbium).

¢ Total fluoride, total ammonia, total nitrate, and total sulfate.

* MIBK.

* Dissolved metals (same specific metals as total analyses)
analysis was performed on groundwater samples from MW-55S,
MW-62S, MW-63S, MW-65S, MW-66S, MW-67S, MW-73S, and
MW-74S for comparative purposes.

* TCL parameters were analyzed for in the following wells:
MW-51S, MW-525, MW-60S, MW-61S, MW-62S, MW-66S,
MW-67S, MW-71S, and MW-74S.

- The following sections discuss the results of the chemical analysis of site groundwater samples.
As with the surface water samples, analytical results for groundwater were compared to

established MCLs (Table 13) to identify potential areas of concern.

4.1.4.1 Unconsolidated Zone of Saturation (Shallow Monitoring Wells)

A total of 24 monitoring wells were installed to communicate with the unconsolidated zone of
saturation present on site (MW-51S through MW-75S). The only total metals detected in
groundwater samples from shallow monitoring wells in excess of established MCLs or action-
levels were aluminum, arsenic, cadmium, chromium, manganese, and lead. The MCL for
aluminum is 200 pg/l. This level was exceeded in samples collected from the following wells:
MW-51S (1,090 pg/l), MW-52S (5,620 pgh, MW-60S (5,240 pgl), MW-61S (6,040 pg/l), MW-62S
(1,980 pg/M), MW-66S (13,200 pg/l), MW-67S (37,900 pg/), MW-71S (26,700 pg/), and MW-74S
(394,000 pg/M). The drinking water MCL for arsenic is 50 pg/l. This level was exceeded in
groundwater samples collected from the following wells: MW-57S (70.2 pg/l), MW-58S (330 -
pgM), MW-59S (126 pg/l), MW-60S (391 pg/l), MW-61 (405 p g/, MW-62S (538 pg/l), MW-63S
(1,100 pg/M, MW-64S (177 pg/l), MW-65S (403 pg/l), MW-66S (205 pgfl), MW-67S (2,830 pg/l),
MW-70S (126 pg/l), MW-71S (494 pg/), MW-73S (116 pg/l), and MW-74S (149 pg/).

The drinking water MCL for cadmium in 5 pg/l. The following monitoring wells exhibited
concentrations of cadmium in excess of 5 pg/l: MW-51S (18.1 pg/l), MW-52S (10.1 pg/l),
MW-53S (7.17 pg/h), MW-55S (28.5 pg/ll), MW-57S (8.45 pg/l), MW-58S (5.18 ug/l), MW-59S (5.86
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pgh), MW-60S (7.2 pgl), MW-61S (6.38 pg/l), MW-62S (5.39 pg/), MW-63S (5.55 pg/l), MW-64S
(6.39 pg/), MW-65S (10.1 pg/l), MW-66S (6.03 pg/l), MW-67S (6.69 pg/l), MW-68S (11 pg),
MW-69S (10.2 pg/l), MW-70S (5.32 pg/l), MW-718 (12.8 pg/l), MW-72S (9.12 pg/l), MW-73S (79
pg/), MW-74S (119 pg/l), and MW-75S (5.65 pg/).

Chromium was detected in only two shallow groundwater monitoring wells at concentrations
in excess of its drinking water MCL of 100 pg/l. These wells included MW-73S (126 pg/l) and
MW-74S (1,500 pg/). Manganese was identified in nine wells in excess of its drinking water
MCL of 50 pg/l. These wells included MW-51S (207 pg/), MW-528S (619 pg/h, MW-60S (6,290
pg/l), MW-61S (1,370 pg/, MW-62S (718 pg/l), MW-66S (17,200 pg/l), MW-67S (321 pg/),
MW-71S (20,000 pg/), and MW-74S (266,000 pg/).

Lead currently does not have a drinking water MCL; however, the USEPA has imposed an
action level of 15 pg/l at the tap for drinking water suppliers. Six shallow monitoring wells
exhibited concentrations of lead in excess of 15 pg/l. These wells included MW-54S (34.6 pg/l),
MW-55S (16.7 pg/l), MW-56S (55.3 pg/l), MW-57S (15.8 pg/), MW-69S (110 pg/l), and MW-73S

110 pg).

Total silver, barium, copper, mercury, and selenium were either not detected in the
groundwater samples collected from the shallow monitoring wells or present at concentrations

below established MCLs.

Beryllium, calcium, cobalt, iron, potassium, magnesium, sodium, nickel, antimony, tin, thallium,
vanadium, zine, columbium, and tantalum do not have established MCLs. These metals were
detected in one or more of the shallow monitoring wells with the exception of thallium.
Thallium was not detected in any of the 25 shallow wells. The remainder of these metals were
detected at the following total concentration ranges: beryllium from 1.19 pgl (MW-51S) to 253
pg/l (MW-748); calcium from 1,070 pg/l (MW-67S) to 500,000 pg/l (MW-56S); cobalt from not
detected (MW-5ISA, 62S, and 67S) to 290 pg/l (MW-74S); iron from 926 pg/l (MW-51S) to
832,000 pg/l (MW-74S); potassium from 1,850 pg/l (MW-51S) to 235,000 pg/l (MW-60S);
magnesium from 638 pg/l (MW-67S) to 48,000 pg/l (MW-62S); sodium from 32,400 pg/
(MW-52S) to 696,000 pug/l (MW-60S); nickel from not detected (MW-51S, MW-52S, MW-563S,
MW-62S, and MW-70S) to 2,380 pg/l (MW-74S); antimony from not detected (MW-518S,
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MW-52S8, MW-53S, MW-54S, MW-58S, MW-59S, MW-60S, MW-61S, MW-62S, MW-64S,
MW-66S, MW-68S, MW-70S, MW-71S, MW-74S, and MW-758S) to 284 pg/l (MW-74S); tin from
not detected (MW-51S, MW-52S, MW-57S, MW-58S, MW-60S, MW-61S, MW-62S, MW-63S,
MW-64S, MW-66S, MW-68S, MW-69S, MW-70S, and MW-75S) to 160,000 pg/1 (MW-56S);
vanadium from not detected (MW-518S) to 2,640 pg/l (MW-74S); zinc from 18.3 pg/1 (MW-61S)
to 1,480 pg/l (MW-74S); columbium from not detected (MW-51S, MW-52S, MW-53S, MW-59S,
MW-61S, MW-62S, MW-63S, MW-64S, MW-65S, MW-66S, MW-67S, MW-68S, MW-70, and
MW-758) to 1,900 pg/l (MW-74S); and tantalum from not detected (MW-53S, MW-63S,
MW-64S, MW-65S, MW-66S, MW-67S, MW-68S, MW-70S, and }VIW-71$) to 600 pgl (MW-74S).

Dissolved metals analysis was performed on groundwater samples collected from MW-55S,
MW-62S, MW-63S, MW-65S, MW-66S, MW-67S, MW-73S, and MW-74S. The dissolved metals
analysis was performed for comparative purposes with total metal concentrations. Dissolved
concentrations of silver were only detected in MW-73S (60 pg/1) and MW-74S (27 pg/). The
concentrations of dissolved silver present in these well samples were below the established
MCL for this metal (100 pg/1). Dissolved arsenic concentrations exceeded the MCL for this
metal (60 pg/l) in the following wells: MW-62S (550 pg/), MW-63S (650 pg/), MW-65S (300
pgl), MW-66S (430 pg/), MW-67S (4,000 pg/), MW-73S (180 pg/l), and MW-74S (910 pg).
Dissolved concentrations of barium were not exhibited by any of the wells sampled at
concentrations in excess of this metal’s MCL: Dissolved concentrations of cadmium were
identified ebove its established MCL (5 ug/l) in the following wells: MW-55S (5.5 pgl),
MW-63S (6.1 pg/), MW-66S (10 pg/l), MW-73S (190 ug/l), and MW-74S (110 pg/l). Dissolved
concentrations of chromium were only detected in MW-73S (1,400 pg/l) and MW-75S (1,500
pg/). The concentrations of chromium detected in both of these wells exceed this metals
established MCL of 100 pg/l. Mercury was not detected in any of the eight wells at
concentrations in excess of its MCL. Dissolved concentrations of selenium were not identified
in any of the eight wells sampled. Dissolved lead was detected in the following wells at trace
concentrations: MW-55S (1.6 pg/h), MW-67S (3.6 pg/l), MW-73S (2.0 ug/l), and MW-74S (5.2

rgh).

Calcium, nickel, antimony, tin, columbium, and tantalum do not have established MCLs. These
metals were detected at the following dissolved concentrations in the wells identified below:
calcium was detected in MW-55S (13,000 pg/l), MW-62S (180,000 pg/l), MW-63S (280,000 pg/),
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MW-65S (63,000 pg/h), MW-66S (67,000 pg/l), MW-67S (1,000 pg/l), MW-73S (8,000 pg/), and
MW-748 (9,900 ug/); nickel was detected in MW-55S (68 pg/l), MW-63S (63 pg/l), MW-65S (b4
pg/D), MW-66S (120 pgl), MW-73S (2,300 pgl), and MW-74 (2,300 pg/l); antimony was detected
in MW-55S (6.0 pg/), MW-63S (4.2 pg/l), MW-65S (7.2 pg/l), MW-66S (4.3 pg/l), MW-6T7S (12
pg), and MW-74S (4.0 pg); tin was identified in MW-62S (53 pg/l), MW-63S (61 pg/),
MW-67S (110 pg/l), MW-73S (1,300 pg/l), MW-73S (1,400 pg/l), and MW-74S (1,500 pg/); and
tantalum was detected in MW-62S (100 /1), MW-63S (200 pg/l), MW-67S (100 pg/l), MW-73S
(900 pg/l), and MW-74S (800 pg/D).

Total concentrations of fluoride were detected in excess of its established MCL (4 mg/l) in the
following wells: MW-55S (52 mg/1)), MW-57S (19 mg/1), MW-60S (7.4 mg/), MW-61S (25 mg/),
MW-62S (10 mg/l), MW-63S (20 mg/l), MW-64S (39 mg/l), MW-65S (42 mg/l), MW-66S (51 mg/l),
MW-67S (3,600 mg/l), MW-68S (5.0 mg/1), MW-69S (21 mg/l), MW-70S (16 mg/l), MW-71S (54
mg/l), MW-72S (50 mg/l), MW-73S (12 mg/l), MW-74S (8.5 mg/l), and MW-75S (38 mg/1).

Ammonia which does not have an established MCL was detected in 17 of the 25 shallow
monitoring wells at concentrations ranging from 0.39 mg/l (MW-738S) to 3,500 mg/l (MW-67S).
Total nitrate was detected above its MCL (10 mg/1) in the following wells: MW-52S (41 mg/l),
MW-57S (30 mg/h), MW-61S (29 mg/l), MW-62S (160 mg/), MW-66S (59 mg/), and MW-67S (69
mg/l). Sulfate was detected in 16 of 25 shallow monitoring wells at concentrations in excess
of its MCL of 250 mg/l. These wells included MW-52S (2,000 mg/1), MW-56S (2,000 mg/l),
MW-57S (270 mg/1), MW-58S (800 mg/1), MW-59S (1,600 mg/l), MW-60S (780 mg/l), MW-62S
(1,000 mg/l), MW-63S (1,900 mg/l), MW-64S (740 mg/l), MW-65S (420 mg/l), MW-66S (880
mg/l), MW-67S (2,900 mg/l), MW-71S (590 mg/), MW-72S (1,200 mg/), MW-73S (800 mg/), and
MW-74S (1,600 mg/l).

MIBK was detected in MW-64S (430 pg/), MW-67S (820 pgl), MW-71S (37 pg/), MW-73S
(120,000 pg/l), and MW-74S (83,000 pg/l). The state of Oklehoma has established an MCL for
MIBK of 2,000 pg/l. The only other VOCs detected in site wells were methyl ethyl ketone
(MEK), 1,2-dichloroethene, and 2-hexanone. These constituents were only detected in MW-74S
at 21, 64, and 33 pg/l respectively. None of these three VOCs have established MCLs. No
semivolatile organic compounds were detected in the monitoring wells with the exception of
di-N-butyl phthalate which was identified in MW-67S (14 pg/) and MW-74S (36 pg/l). Table 15
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summarizes the results of groundwater samples collected from the shallow monitoring wells.

Figure 11 illustrates the location of various parameters of concern detected above established
MCLs.

4.1.4.1.1 Distribution of Contaminants of Concern in the Unconsolidated Zone of Saturation
Figure 11 illustrates the location of various contaminants of concern in shallow monitoring
wells. As with site soils, groundwater is most significantly impacted in the areas of the site
downgradient of the Chemical "A" Building and in the immediate vicinity of Ponds Nos. 2 and
3. Groundwater in this area of the site exhibits elevated concentrations of ammonia, fluoride,
and MIBK. Concentrations of metals are also generally higher in the monitoring wells in this

portion of the site than in other facility areas.

Groundwater samples collected from wells in the vicinity of the wastewater treatment ponds
also exhibit some impacts associated with fluoride and ammonia. No MIBK was identified in

groundwater in this portion of the site.

4.1.4.2 Shele Bedrock Zone of Saturation

A total of four groundwater monitoring wells were installed at the Fansteel facility to
communicate with the shale bedrock zone of saturation (MW-151D, MW-161D, MW-167D, and
MW-174D). Groundwater samples collected from these wells were analyzed for the list of

parameters identified in Section 4.1.4 of this report.

Silver, barium, chromium, mercury, nickel, selenium, tin, columbium, and tantalum were either
not detected or present at concentrations below established MCLs within samples collected
from the four bedrock monitoring wells. Arsenic was detected in each bedrock monitoring well
(MW-151D, 120 pg/l; MW-161D, 4.6 pug/l; MW-167D, 3.88 pg/l; and MW-174D, 11.3 pg/l). The
drinking water MCL for arsenic is 50 pg/l. Calcium was detected in each of the four wells at
concentrations ranging from 20,100 pg/l MW-151D) to 83,600 pg/l (MW-167D). Cadmium was
identified only in MW-151D (6.3 pg/l). The MCL for cadmium is 5.0 pg/l. Lead was detected
in each bedrock monitoring well at concentrations ranging from 8.71 pg/l (MW-167D) to 122
pgl (MW-161D). Antimony was detected only in MW-151D (38.2 pg/l) and MW-174D (30.8

pglh.
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Fluoride was detected in each well at concentrations below 4 mg/l, the MCL for this
constituent. Ammonia was detected in MW-161D (0.33 mg/l), MW-167D (0.22 mg/l), and
MW-174D (0.44 mg/). Nitrate was detected in each of the four wells at concentrations ranging
from 0.31 mg/l (MW-161D) to 10 mg/l (MW-151D).

MIBK was detected only in MW-174D at a trace concentration of 13 pg/l. The method
detection limit for MIBK is 10 pg/l. However, this well was sampled again on April 30, 1993
and MIBK was not detected at this time. The presence of MIBK in the initial sample collected
from this well immediately after installation is believed to be associated with residual
contamination resulting from well installation that was not completely removed during initial
well development. The analytical results for the analysis of groundwater from the bedrock
wells are summarized in Table 16. Figure 11 illustrates the location of various parameters

detected above established MCLs.

4.1.4.2.1 Distribution of Contaminants of Concern in the Shale Bedrock Zone of Saturation
Figure 11 also summarizes the occurrence of specific chemical contaminants of concern in the
bedrock zone of saturation. Generally, the bedrock zone of saturation does not exhibit
concentrations of the various constituents of concern at levels which pose a significant concern.
Fluoride is not present in any of the bedrock monitoring wells at concentrations above MCLs.
Ammonia was detected in the three downgradient bedrock monitoring wells; however, the
concentrations are orders of magnitude less than those associated with the unconsolidated zone
of saturation. Results of the most recent sampling activities indicate that MIBK is not present
in the bedrock zone. The analytical results demonstrate that groundwater impacts of concern
are confined to the shallow zone of saturation. The bedrock zone of saturation does not appear

to have been adversely impacted by site operations.

4.2 Radiological Characteristics
Based on the field activities described in Sections 3.9 and 3.10 of this report, the following

determinations were obtained relating to the presence of radioactive materials on the south

and east plant area of the Fansteel property.



4-23
4.2.1 Soils

4.2.1.1 Background Soils
Radiochemical analysis of the soils obtained from 30 background locations was utilized to

establish a baseline for comparison of site soils. The background soil samples were assumed
to be unaffected by Fansteel’s manufacturing operations. The background soil samples were
also assumed to be representative of the total content and distribution of radionuclides which
would be present on the Fansteel property without regard to any manufacturing activity.
Figure 3 presents the location of the 30 background soil samples and Table 17 summarizes the

results of their analyses.

Average values of gross alpha and gross beta activity were calculated from the background soil
analytical results. The average gross alpha activity measured in the background soils was
found to be 15.6 picocuries per gram (pCi/g). Results were distributed normally around this
value, i.e., the calculated sample standard deviation was 4.5 pCi/fg. No background sample
results exceeded two standard deviations from the mean value of alpha activity. One sample
(Sample No. 9) showed alpha activity less than the mean value by more than two standard
deviations but less than three. The average gross beta activity measured in the background
samples was found to be 20.5 pCi/g. Results were distributed normally around the mean, i.e.,
the calculated sample standard deviation was 4.6 pCi/g. No background sample exceeded two
standard deviations from the mean value of beta activity. One sample (Sample No. 3), showed
-beta activity less than the mean value by more than two standard deviations but less than
three. Based on the normal distribution of gross activity results, the average values for gross
alpha and gross beta radioactivity can be confidently applied to the results of similar analyses
at the Fansteel site as a background correction for purposes of detecting impacts to the site

by radioactive materials managed at the facility.

One reservation must be enunciated regarding the background radiochemistry values for gross
alpha activity. The results of the background radiochemistry survey exhibited a higher level
of alpha activity than might have been expected. These slightly elevated results are most
probably due to fallout from the nearby Oklahoma Gas and Electric (OG&E) coal-fired
electricity generation plant. Both uranium and thorium are emitted from coal-burning

facilities. The OG&E plant has been in operation in excess of 20 years and so may have



4-24

contributed measurable amounts of these long-lived radionuclides to the surface soil on the
land surfaces surrounding the generation plant. The Fansteel facility would be expected to
have received approximately the same addition as the areas sampled for the determination of

the radiochemical background.

Background soil samples were also analyzed for specific radionuclides of concern, specifically
uranium and thorium. The concentration of uranium (including U-238, U-235, and U-234)
averaged 1.08 pCi/g with a sample standard deviation of 0.62 pCi/g. The concentration of
thorium (including Th-232, Th-230, and Th-228) averaged 3.33 pCi/g with a sample standard
deviation of 0.92 pCi/g. These results indicate a normal distribution of radionuclide
concentrations in the background soil. These average concentrations will be used to provide
a background radionuclide concentration for interpreting the results of soil samples obtained

from the Fansteel site.

Examination of the background soils for Radium-226 (a Uranium-238 decay product) and
Radium-228 (a Thorium-232 decay product) indicates that the parent radionuclides are in a
condition of approximate equilibrium with their decay products. Results of the background

soil sample radiochemical analysis are also presented in Table 18.

4.2.1.2 Site Soils

Site soils were investigated for radioactive materials using both an instrument survey of the
ground surface and by laboratory analysis of soils obtained from borings, test pits, and
monitoring well installations. These investigations indicate the presence of radioactive

materials in site soils at various locations on the east plant area of the Fansteel property.

4.2.1.2.1 Instrument Survey Results
The results of the instrument survey of site soils are presented in Table 17. The location of -

the soil instrument survey points is shown in Figure 4. The instrument survey of the exterior
grounds was able to yield relatively little additional information on the concentration of
radionuclides in the soil. Surveys of surface alpha and beta activity are only marginally useful
because of the short range of alpha and beta particles through soil. Gamma radiation surveys
are generally capable of detecting the presence of concentrations of radionuclides in soils.

However, the presence of large quantities of radioactive materials in Pond No. 2, Pond No. 3,
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and, to a lesser extent, Pond No. 5 contributed a sufficiently high and variable background to

preclude meaningful interpretation of the results of the surface gamma radiation survey.

The results of the surface alpha radioactivity survey generally support the findings of the
subsurface radiochemical analysis. Elevated surface alpha radioactivity was observed in the
immediate surroundings of the residue impoundments, Pond No. 2 and Pond No. 3. Additional
elevated surface alpha particle activity was detected in the area east of the Chemical "A"

Building and along the railroad spur terminus northwest of the Chemical "C" Building.

Surface alpha particle surveys are more useful on finished surfaces. The paved ore storage pad
located west of the Chemical "A" Building showed widespread areas of elevated alpha particle
activity on the surface. Areas used for traffic carrying ores or residues between the storage pad
and the materials entrance for the Chemical "A" Building similarly showed elevated surface
activity, probably due to fugitive ore material or processing residues. These areas will be

remediated with regard to radioactive materials as part of site decommissioning activities.

4.2.1.2.2 Soil Analysis Results
Results of the soil radiochemical analyses performed on samples recovered from soil borings,

monitoring wells, test pits, and surface sediments are presented in Tables 3, 4, and 12.
Locations of soil samples for radiochemical analysis are shown in Figure 2. Gross alpha and
gross beta analysis was performed by counting 100 milligrams of dried soil using a gas flow
proportional counter. Specific radionuclides were determined by gamma spectrometry and

radiochemical analysis.

The following criteria were used to identify soil areas that may have been affected by

radioactive materials used at the Fansteel site:

¢ Gross alpha radioactivity in excess of 20 pCi/g. This level of
radioactivity represents one standard deviation above the local
background alpha activity of 15 pCi/g.

¢ Total uranium (U-238, U-235, and U-234) in excess of 6.1 pCi/g.
This concentration of uranium represents 5 pCi/g above the
local background concentration of uranium in soil.



4-26

* Total thorium (Th-232 and Th-230) in excess of 8.3 pCi/g. This
concentration of thorium represents 5 pCi/g above the local
background concentration of thorium in soil.

Soils meeting one or more of these criteria for consideration as potentially affected by
radioactive materials from the Fansteel manufacturing operations are found throughout the
site, as shown in Figure 12. Potentially affected soils are found in various locations from the
surface to depths in excess of 20 feet below the surface. Most of the éontaminated soils and
the soils with the highest levels of contamination are located along the eastern edge of the
property, east of the manufacturing, processing, and waste management areas of the facility.
The location, concentration, and extent of contamination in each area is discussed in further

detail in the following sections.

4.2.1.2.2.1 Borrow Pit Area

The borrow pit is located in the southwest corner of the plant property. The original surface
soils in the borrow pit have been partially removed for use in constructing berms,
impoundments, improving drainage, and other uses at the site. Three samples of surface soil
were obtained and six soil borings were evaluated as part of the soils investigation. Two of the
soil borings were developed as shallow monitoring wells. Two of the soil borings, B-10 and

MW-568S, exhibited elevated gross alpha activity.

Soil Boring B-10 exhibited gross alpha activity of 42 pCi/g in the sample obtained between 2.0
and 4.5 feet below the surface. Radiochemical analysis of this sample showed both uranium
and thorium in the soil at levels above the local background but below the threshold criteria
cited previously. Other decay products of uranium and thorium are also present in a condition

of equilibrium. Other sampled intervals did not exhibit elevated radioactivity.

The boring for MW-56S exhibited gross alpha radioactivity of 23 pCi/g in the top 6 inches of
soils sampled. Radiochemical analysis of this sample showed uranium and thorium
concentrations approximately equal to the local background average. Other decay products of
uranium and thorium are present in a condition of equilibrium. Other sampled intervals did

not exhibit elevated radioactivity.
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Based on the results of the soil sampling alone, the radioactivity detected in this area might
be attributed to a random accumulation of fugitive material or to a naturally occurring
concentration of uranium or thorium-bearing minerals. However, as discussed in
Sections 4.2.3.1 and 4.2.4.1 following, groundwater and surface water in this area of the
property also indicate elevated concentrations of radioactivity. This combination of indicators

suggests that radioactive materials may have impacted this area at some time in the past.

4.2.1.2.2.2 Wastewater Treatment Ponds (Ponds Nos. 6, 7, 8, and 9)

The wastewater treatment ponds are located in the southeast corner of the Fansteel property.
These ponds are currently used to store sludges, principally calcium carbonate and calcium
fluoride, generated during the treatment of plant wastewater. Additionally, the location
designated as Pond No. 5 has in the past been used for the storage of radioactive material
containing residues from the processing of ores at this facility. Fifteen soil borings were
advanced in this area. Seven of these borings were developed as monitoring wells. One
sediment sample from a surface water outfall was also sampled. One of the soil borings, B-17,

exhibited elevated gross alpha radioactivity and elevated concentrations of thorium.

. Boring B-17 exhibited gross alpha radioactivity of 27 pCi/g and thorium at a concentration of
13.6 pCi/g at a depth of 0.5 to 2.5 feet below the ground surface. The principal contributor to
the total thorium is Thorium-230 which was reported present at 11 pCi/g. Radiochemical
analysis of other members of the Uranium-238 decay series shows these elements to be present
but at concentrations less than would be required for equilibrium, i.e., in the range of 1 to 3
pCi/g. The result reported for B-17 appears to be a local anomaly since no other soil borings
in this area of the property indicate elevated radioactivity, nor was elevated radioactivity

detected in any of the other samples obtained from this borehole.

4.2.1.2.2.3 Eastern Outslope
The eastern outslope comprises the area lying south of the closed impoundment designated

Pond No. 2, north of the wastewater treatment ponds, and east of the main chemical
processing building referred to as the Chemical "A" Building or Building No. 16. Twenty-seven
boreholes were sampled in this area, 4 of which were developed as monitoring wells. Sediment
from 2 runoff or treated water outfalls were also sampled. All but 6 of the boreholes show

elevated radioactivity levels. Sediment from Outfall 002 also exhibited elevated radioactivity.
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Elevated gross alpha radioactivity was identified in the following boreholes: B-32, B-33, B-74,
B-60, B-66, B-49, B-63, MW-65S, B-48, B-47, B-58, B51, B-52, B-64, B-65, B-54, B-55, B-56,
B-61, B-73, and B-62. Elevated uranium was found in B-74, B-33, B-50, B-49, MW-65S, B-47,
B-64, B-65, B-54, B-55, B-56, B-61, B-73, and B-62. Elevated thorium was found in B-47, B-51,
B-52, B-54, B-55, B-66, B-61, and B-73. Elevated gross alpha was detected in the sediments
associated with Outfall 002. Radioactivity in the boreholes was detected at depths from the
surface material to 20 feet below the surface. The majority of the contamination is found
within the top 2.5 feet of soil in this area. Levels of radioactivity range from near the criterion
concentration to more than 100 pCi/g. This entire area appears to be affected by radioactive

materials which may have resulted from plant operations.

42.1.2.2.4 Residue Pond Area
This area comprises the boundaries of the embankments of Pond No. 2, Pond No. 3, the
Chemical "C" Building (also referred to as Building No. 13) and the area of land lying east of

these ponds to the Arkansas River. These impoundments are used for the storage of ore
processing residues from the production of tantalum and columbium. A total of 24 boreholes
were developed in this area, 9 of which were developed as monitoring wells. Sediment
associated with 1 surface water outfall was also sampled. Eleven of the boreholes and the

sediment sample exhibited elevated radioactivity.

Elevated alpha radioactivity was detected in the following boreholes: B-15, B-29, B-36,
MW-718S, B-60, B-59, B-38, B-72, B-39, MW-75S, and B-22. Elevated uranium was detected in
B-29, B-36, MW-71S, B-59, B-72, MW-75S, and B-22. Elevated thorium was detected in
MW-75S. Elevated gross alpha radioactivity and elevated uranium were found in the sediment
obtained from Outfall 003. Radioactivity in this area was distributed from the surface to
depths in excess of 20 feet. However, as with the eastern slope area, most of the radioactivity
was found in the upper 2.5 feet of soil. The contamination found at depth, i.e., from soils
recovered from MW-71S, B-59, and B-72, was almost exclusively due to uranium. Radioactive-
decay products were found in these locations at concentrations much lower than the parent
uranium. This indicates that the contamination may be associated with uranium mobilized by
infiltrating groundwater through Pond No. 2 or Pond No. 3 rather than from ore or slag
residues present in the soils at these locations. This entire area appears to have been affected

by radioactive materials derived from plant operations.
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421225 Central Area

The central area comprises the balance of the property. Soil samples were obtained from 12
test pits and 14 soil borings. Three of the soil borings were also developed as monitoring wells.
Radioactive contamination is essentially absent from the central plant area. Gross alpha
radioactivity in excess of the criterion was detected from two of the test pits (TP-b and TP-10)
and one borehole, B-28. Results from these locations are from the surface soil and are either
at the criterion value of 20 pCi/g (TP-5) or slightly above it. Gross alpha radioactivity at
TP-10 was 21 pCi/g. Gross alpha radioactivity at B-28 was 22 pCi/g. These values may be
attributed to fugitive emissions of ore or residue, and do not indicate significant contamination

of soils in this area of the site.

4.2.2 Pond Residues

Samples were obtained from each of the ponds on the site as identified in Figure 2. These
consisted of the two ore processing residue impoundments (Pond No. 2 and Pond No. 3), an
empty basin (Pond No. 5) formerly used for residue storage, and four basins (Pond No. 6, Pond
No. 7, Pond No. 8, and Pond No. 9) used for treatment of wastewaters and storage of water

treatment residues, principally calcium carbonate and calcium fluoride.

4.2.2.1 Pond No. 2 and Pond No. 3
Pond No. 2 and Pond No. 3 were sampled at the locations shown in Figure 2. At each location,

a sample of the entire column of process residue was obtained. The sample was divided into
thirds by vertical interval. The uppermost aliquot was identified as the "A" sample, the middle
aliquot as "B", and the bottom aliquot as "C." The samples were analyzed for gross alpha, gross
beta, and specific radionuclides by gamma ray spectroscopy. Analytical results are presented
in Tables 5 and 6.

The ore processing residues retain the radioactive species that were present in the ores-
processed at the facility. All samples exhibited significant radioactivity, with gross alpha
values in the thousands of picocuries per gram range. Uranium and thorium were present in
all samples at hundreds of picocuries per gram. Evaluation of the decay product activities
shows that the residues are in a condition of approximate equilibrium. Figure 13 illustrates

the location of pond sampling points exhibiting elevated levels of radioactivity.
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4.2.2.2 Wastewater Treatment Residue Impoundments
Ponds Nos. 6, 7, 8, and 9 were sampled at the locations shown in Figure 2. Ponds No. 6 and

7-are is the final polishing basins where treated wastewater is retained prior to discharge.
Only a small amount of residue is present in each of these ponds. Consequently, only one
sample increment was obtained from sample location associated with Ponds Nos. 6 and 7.
Ponds Nos. 8 and 9 are essentially full of wastewater treatment residue. This residue is
composed primarily of calcium carbonate and calcium fluoride derived from treatment of
process water and other wastewaters generated at the facility. Each sample from Ponds Nos. 8
and 9 was divided into three aliquots in the same manner as the sémples from the ore
processing residue impoundments. Each sample was analyzed for gross alpha and gross beta
radioactivity and for specific radionuclides. Analytical results are presented in Tables 8, 9, 10,
and 11.

All of the wastewater treatment residue samples contain radioactivity in excess of the criterion
value of 20 pCi/g. All of the wastewater treatment residue samples contain uranium and
thorium in excess of the criterion value of 5 pCi/g. Examination of the activity of the
radioactive decay products in the wastewater treatment residues indicates that equilibrium
activities exist through radium. Activities of elements below radium in the decay sequence are
present in less than equilibrium activities. The activity of these species will therefore tend to
increase over time as equilibrium is re-established. Figure 13 illustrates the location of pond

sampling points exhibiting elevated levels of radioactivity.

42.2.3 Pond No. 5

Pond No. 5 is a dry basin that has been used both for storage of ore processing residues and
for wastewater treatment. The ore processing residues have been substantially removed. An
accumulation of wastewater treatment residues remain in the basin. The material remaining
in Pond No. 5 was sampled at the locations shown in Figure 2. Each sample was divided into
three aliquots in the same manner as the samples from the active wastewater treatment
residue impoundments. Each sample aliquot was analyzed for gross alpha and gross beta

radioactivity and for specific radionuclides. Results of these analyses are presented in Table 7.

All of the sample locations have radioactivity in excess of the criterion value of 20 pCi/g gross

alpha radioactivity except for the "C" aliquot of Samples P5-1 and P5-3. All of the sample
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locations have uranium and thorium concentrations in excess of the criterion of 5 pCi/g except
the "C" aliquot of Samples P5-1 and P5-3. Radioactivity levels in the Pond No. 5 materials are
slightly higher than the levels found in the other wastewater treatment ponds. Figure 13

illustrates the location of pond sampling points exhibiting elevated levels of radioactivity.

4.2.3 Surface Water and Sediments

Surface water and sediments were sampled at the locations shown in Figure 2. The samples
were analyzed for gross alpha and gross beta radioactivity and for specific radionuclides. The
results of these analyses are presented in Tables 12 and 14. For purposes of evaluating surface
water for the presence of radioactive contamination, the OWRB values of 15 picocuries per liter
(pCi/l) for alpha radioactivity and 50 pCi/l for beta radioactivity were utilized. Water
containing radioactivity in excess of these values is presumed to have been affected by plant

operations, except as noted.

4.2.3.1 Surface Water
Two of the surface water sources, S-1 and S-002, contained gross alpha and gross beta

radioactivity in excess of criterion. Sample S-1 consisted of runoff from the borrow pit area
located in the southwest corner of the Fansteel property. This sample exhibited elevated alpha
and beta radioactivity 110 pCi/l and 150 pCi/l respectively. Specific radionuclide analysis
identified elevated concentrations of uranium, thorium, and radium. These results may

indicate that surface waters in this area have been affected by radioactive materials.

S-002 is a permitted discharge point for runoff from the east side of the plant property. Runoff
discharging through this point flows through the east outslope area discussed in
Section 4.2.1.2.3. Soils in this area appear to have been impacted with radioactive residues.
These residues are located primarily in the near surface soils and so would be subject to
transport in any surface runoff. The water sampled at S-002 contained elevated gross alpha
and gross beta radioactivity as well as uranium and radium. Figure 14 identifies the surface

water locations exhibiting elevated levels of raﬂioactivity.

42.3.2 Sediment
Sediment samples were obtained from each surface water sample location. Sediments from
discharge Points S-002 and S-003 exhibited elevated levels of radioactivity.
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S-002 is the permitted discharge point for runoff from the east side of the plant and was
discussed previously in Section 4.2.3.1. Sediment associated with the discharge point exhibited
slightly elevated gross alpha radioactivity, i.e., 28 pCi/g.

S-003 is the permitted discharge point for the french drain system used for controlling
groundwater in the vicinity of Pond No. 3. The sediment associated with the discharge point
contained slightly elevated gross alpha radioactivity, 24 pCi/g, and elevated uranium, 12.4
pCi/g. Figure 12 identifies surface sediment sampling locations exhibiting elevated levels of

radioactivity.

4.2.4 Groundwater
Twenty-five monitoring wells were developed in the unconsolidated zone of saturation on the

south and east portion of the Fansteel property. Four monitoring wells were developed in the
bedrock zone of saturation. The location of these wells is shown in Figure 2. Water from
these wells was sampled and analyzed for gross alpha and gross beta radioactivity as well as
for specific radionuclides. Results of these analyses are presented in Table 15 for the shallow

groundwater zone and Table 16 for the deep groundwater zone.

4.2.4.1 Unconsolidated Zone of Saturation (Shallow Wells)

Groundwater in the unconsolidated zone of saturation is generally contaminated with
radioactivity over the south and east portion of the site. All but three of the monitoring wells
installed to communicate with the unconsolidated zone of saturation exhibit some degree of
radiological contamination. However, some of this contamination may be from sources other
than manufacturing and processing operations conducted at Fansteel. Figure 14 identifies

groundwater monitoring wells exhibiting elevated levels of radioactivity.

MW-52S and MW-56S are located in the borrow pit area, i.e., the southwest corner of the
property. Both of these wells exhibited elevated gross alpha radioactivity. MW-52S contained
79 pCi/l and 160 pCi/l respectively of gross alpha and gross beta radioactivity. MW-56S
contained 76 pCi/l and 34 pCi/l of gross alpha and gross beta radioactivity. Additionally,
MW.56S contains 68 pCi/l of uranium. MW-52S contains elevated concentrations of radium
and thorium. The groundwater in the borrow pit area appears to have been affected by

radioactive materials.
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MW-59S, MW-60S, MW61S, MW-57S, and MW-62S are located along the eastern
(downgradient) side of the wastewater treatment residue impoundments. MW-59S, MW-60S,
and MW-67S exhibited elevated gross alpha and gross beta radioactivity. MW-61S and MW-62S
show elevated gross beta radioactivity only. The elevated gross beta in these wells appears to
be associated with elevated levels of naturally occurring Potassium-40 rather than

contamination with exogenous radionuclides.

MW-59S exhibited elevated gross alpha and gross beta radioactivity at 19 pCi/l and 110 pCi/l
respectively. MW-60S exhibited gross alpha and gross beta radioactivity of 24 pCi/l and 240
pCi/l respectively. MW-57S exhibited 23 pCi/l and 120 pCi/l of gross alpha and gross beta
radioactivity. Radium was the only specific radionuclide detected in these wells at significant

concentrations.

The source of this groundwater contamination may be associated with the radioactive materials
contained in the wastewater treatment residues. The presence of radium in the groundwater
samples together with the relative absence of uranium and thorium (which would be
immobilized in the wastewater treatment residues) supports this identification of the

impoundments as the source of the groundwater contamination in this area of the plant.

MW-65S, MW-66S, and MW-67S are located in the east outslope area, directly east of the main
process area of the plant. All three of these wells exhibited elevated gross alpha and gross beta
-radioactivity. Of these wells, MW-65 shows the least contamination with 19 pCi/l gross alpha
and 100 pCi/l gross beta activity. This well is located most upgradient of the three wells in this
area and is removed from the majority of the contaminated soils previously identified. MW-66S
contains 140 pCi/l of gross alpha activity and 120 pCi/l of gross beta radioactivity. MW-67S
is the most contaminated well in the area with 1,300 pCi/l gross alpha and 440 pCi/l gross beta

radioactivity. The concentration of uranium in MW-67S is also substantial.

MW-68S, MW-70S, MW-71S, MW-73S, MW-74S, MW-72S, MW-75S, and MW-69S surround the
ore processing residue impoundments, Pond No. 2 and Pond No. 3. MW-72S and MW-75S,
located north and east of Pond No. 3, do not exhibit contamination by radioactive materials.
MW-70S shows only gross beta radioactivity above the water quality criteria. Elevated gross

beta in the absence of elevated gross alpha may indicate elevated concentrations of naturally



4-34

occurring Potassium-40. Pending additional information, groundwater containing only beta

activity in excess of the water quality criteria will not be considered affected by manufacturing

or processing activities.

Pond No. 2 is an unlined ore processing residue impoundment. Consequently, the wells
associated with this impoundment are strongly affected. MW-73S contains 830 pCi/l of gross
alpha radioactivity and 1,300 pCi/l of gross beta. MW-74S, located downgradient and
immediately adjacent to Pond No. 2, contains 2,600 pCi/l of gross alpha radioactivity and 930
pCifl of gross beta. MW-71 which is located on the upgradient side of Pond No. 2 contains only
29 pCifl of gross alpha and 140 pCi/l gross beta radioactivity.

MW.-68S located on the west side of Pond No. 3 and MW-69S located on the north side of Pond
No. 3 also exhibited some contamination. MW-68S contains 52 pCi/l of gross alpha
radioactivity and 59 pCi/l of gross beta. MW-69S contains 30 pCi/l of gross alpha activity.
Gross beta radioactivity in this well is less than the criterion concentration of 60 pCi/l. Both
MW-68S and MW-69S are located in areas that were potentially affected by the lining failure
in Pond No. 3. As such, the presence of contaminants may be associated with this single event.
If this is the case, contamination concentrations in these wells may be expected to decrease
over time. The absence of radioactive contamination in MW-72S which is located downgradient
of Pond No. 3 indicates that the liner of Pond No. 3 is generally intact and not leaking.

- Monitoring Wells MW-63S, MW-64S, and MW-55S are located in the central area immediately
west of the main processing area. This was an area in which soil analysis showed little if any
radioactive contamination present. Groundwater obtained from MW-63S and MW-64S
exhibited elevated gross beta radioactivity, but not elevated gross alpha. Pending further
investigation, these wells will not be considered to have been affected by plant operations.
MW-55S does exhibit elevated gross alpha radioactivity, 40 pCi/l. Gross beta radioactivity in
this well is below the criterion concentration. MW-55S is in an area that was potentiaily_
affected by the release of materials from Pond No. 3. As with MW-68S and MW-6SS,

contaminant concentrations for this well may be expected to diminish over time.
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4.2.4.2 Bedrock Zone of Saturation

Four monitoring wells were developed in the bedrock zone of concentration: MW-151D,
MW-161D, MW-167D, and MW-174D. The locations of these wells is presented in Figure 2.
Water from these wells was analyzed for gross alpha and gross beta radioactivity. MW-151D
initially exhibited gross alpha and gross beta radioactivity in excess of the water quality
criteria cited in Section 4.2.3. Subsequent sampling and analysis of water from this well
exhibited gross alpha and gross beta activity at levels below these criteria. The initial
concentrations are therefore believed to be due to laboratory error or to trace contaminants
introduced during well installation or development. Radionuclide concentrations in the other
bedrock monitoring wells were below the cited water quality criteria. Based on these results,
radioactive contaminated groundwater appear to be confined to the unconsolidated zone of

saturation.

4.2.5 Buildings and Equipment
A preliminary scoping survey was performed on the buildings and equipment in the east plant

area. This survey was performed to identify buildings, portions of buildings, and equipment
that will require decontamination or other measures during NRC license decommissioning
activities. Locations of the buildings surveyed during this activity are identified in figures

contained in Appendix D. The results of the radiation survey are summarized in Appendix E.

Building No. 13, also referred to as the Chemical "C" Building, was formerly used for the ore

-digestion process. This building is contaminated with radioactive material throughout.

Individual areas of walls and floors and individual items of equipment in Building No. 16, also
referred to as the Chemical "A" Building, are contaminated with radioactivity in excess of the
applicable standard for release for unrestricted use. These areas and items will be delineated
in the decommissioning plan which will be prepared for the site. Additionally, much of the roof
surface shows elevated radioactivity, probably caused by fugitive dust from ore crushing or

processing operations.

The other buildings on the east plant area appear to be uncontaminated. Roof areas on these
structures do exhibit some elevated radioactivity from fugitive dust emissions and/or

windblown material.



4-36

4.3 Air Monitoring Results
The results for TSP and radioactivity measurements were compared against background values

for the site determined during the third quarter of 1992. The results of the air quality
monitoring are included in this report as Appendix F. Data for the air quality evaluation were

supplied by Fansteel.

Background air quality results were evaluated with regard to concentrations of TSP and
radionuclides. The background average upwind concentration of TSP was 55.8 micrograms per
cubic meter (pg/m%) with a standard deviation of 33.2 pg/m®. The 90 percent confidence
interval for the concentration of TSP includes the range from 1.4 to 110.2 pg/m3.

The concentrations of gross alpha and gross beta activity in the air samples, as determined by
measuring the activity of the air sample filters, were too variable to calculate meaningful
statistics. Because of this, the most restrictive airborne radionuclide effluent limit applicable
to the Fansteel facility, i.e., Thorium-230, was used as a standard for comparison. All
background upwind air samples had an activity of less than 3 x 10"} microcurie per milliliter
(uCi/ml) of air, the effluent limitation for airborne Thorium-230 as established by the NRC in
10 Code of Federal Regulations (CFR) 20, Appendix B, Table 2. The upwind background

concentrations of airborne radionuclides varied from not detectable to 3.16 x 10"!® ;1Ci/ml.

The same air quality parameters were measured during the performance of remediation
-assessment field activities during February of 1993. The concentration of airborne TSP during
the remediation assessment field activities averaged 49.9 pg/m?® with a standard deviation of
18.6 pg/m3. None of the air quality samples obtained during the remediation assessment field
activities fell outside the 90 percent confidence interval for upwind background TSP

concentrations.

Concentrations of alpha emitting radionuclides exhibited the same behavior during the
performance of remediation assessment field activities as was observed during the period in
which background values were measured. The concentration of alpha particle activity was too
variable for the development of meaningful statistics. All the measured concentrations were
well below the most restrictive applicable airborne radioactivity effluent limitation of 3.0 x 10

14 ,,Ci/ml of air. The maximum observed airborne radioactivity was 1.09 x 10°!% pCi/ml of air.
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Based on these measurements, no measurable increase in TSP or radioactive constituents left
the site as airborne material during the performance of the remediation assessment.
Concentrations of TSP and radioactivity were below applicable standards at all times during

the remediation assessment field activities.

44 QA/QC

The QA/QC procedures utilized during the performance of the remedial assessment at the
Fansteel site are summarized in the QA Project Plan (QAPP) which was prepared for this
project. The QAPP can be found in Appendix A of the Remedial Assessment Work Plan
(July 1993 revised) prepared for the implementation of this work scope.

Analytical QA/QC documentation for the work performed on this project is contained within
Appendix G of this report. This information includes matrix spike, matrix spike duplicate, field
blank, equipment blank, trip blanks, and method blank results for each matrix sampled on site.
Soil and sediments QA/QC data are summarized on Table G-1. Groundwater QA/QC data are

summarized in Table G-2 and pond residue QA/QC data are summarized on Table G-3.

All method blank and trip blanks associated with samples collected from the facility were free
of the contaminants of concern analyzed for in site samples. All equipment blank samples
associated with site soil samples exhibited trace concentrations of sulfates. Low concentrations
of fluoride were also present in three of the equipment blanks. Ammonia was detected near
the method detection limit of 0.10 mg/l in one equipment blank. Additionally, trace
concentrations of lead, arsenic, chromium, and tin were identified in several equipment blanks.
No MIBK was detected in any of the equipment blanks associated with soil samples collected
from the site. Barium and di-N-butyl phthalate were detected in the equipment blanks

associated with the pond residues samples.

Trace concentrations of fluoride, sulfate, aluminum, calcium, copper, manganese, lead, zinc, and .
tantalum were identified in field blanks ‘associated with the groundwater samples collected
from the site. Several of these constituents are most likely associated with the water used to
prepare the blank samples. The concentrations of these constituents exhibited by the field
blanks are low compared to actual site samples, and their occurrence in the field blanks does

not invalidate associated site sample data.
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Fourteen groundwater samples were analyzed for TCL parameters using Contract Laboratory
Program (CLP) protocols to verify that the list of specific parameters used to characterize site
conditions was comprehensive. The results of these analyses are discussed in Section 4.1.4 of
this report. The CLP data packages associated with the analysis of these 14 samples are
contained in Appendix G. The data packages have been determined to be in compliance with

the terms and conditions of the contract, both technically and for completeness.



- 5.0 Summary of Results

Based upon the results of this remedial assessment, Earth Sciences presents the following

summary:

¢ The most pervasive chemical contaminants of concern identified in site soils
included MIBK, ammonig, columbium, fluoride, and tin. The vast majority
of these constituents was located in plant areas surrounding Pond No. 3 and
to the east of Ponds Nos. 2 and 3, the Chemical "A" Building, and the
Chemical "C" Building. These constituents are well distributed throughout
the soil column in this area with the exception of MIBK and ammonia.
MIBK and ammonia, almost without exception, were present at depths
greater than 5 feet and do not appear to present a surficial concern.
Columbium, fluoride, and tin were also identified at relatively elevated
concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. A leachable
concentration of barium was identified in one soil boring (B-56) located to
the east of the Chemical "A" Building near Pond No. 2 which was in excess
of 100 mg/l. Based upon surrounding data points, this concentration of
barium appears to be an isolated occurrence.

¢ Radioactivity in site soils was detected in the manufacturing and processing
area of the facility. Radioactivity was most prevalent in the soils located in
the immediate vicinity of the ore processing residue ponds and the area lying
east of these ponds and the Chemical "A" and Chemical "C" buildings. Soil
radioactivity was concentrated in the top 2.5 feet of soil, although some
locations did exhibit radioactivity to depths greater than 15 feet below the
surface. These locations are consistent with historical manufacturing
practices. Radioactivity was also detected in the southwest area of the plant
in sufficient extent to require further investigation since this area is not
- known to have been used for manufacturing and processing activities.

* Similar to site soils, the shallow groundwater zone is most significantly
impacted in the area of the site to the east of Ponds Nos. 2 and 3, the
Chemical "A" Building, and the Chemical "C" Building. Groundwater in this
area of the site exhibits elevated concentrations of ammonia, fluoride, and
MIBK. Concentrations of a variety of metals (including columbium,
tantalum, tin, arsenic, and chromium) are also generally higher in the
monitoring wells in this portion of site than in other facility areas.
Groundwater samples collected from wells in the vicinity of the wastewater
treatment ponds (Nos. 6, 7, 8, and 9) and Pond No. 5 also exhibit some
impact associated with fluoride and ammonia; however, no MIBK was
detected in these wells.

* Groundwater throughout the south and east area of the property exhibited
elevated radioactivity. Radioactivity was most prevalent in the areas
adjacent to the ore processing residue ponds and the area lying east of these
ponds and the Chemical "A™ and Chemical "C" buildings. Elevated
radioactivity was also detected in the groundwater downgradient (east) of the



wastewater treatment impoundments. The groundwater underlying the
southwest plant area exhibits elevated radioactivity as well.

The shale bedrock groundwater-bearing zone does not appear to be impacted
by either chemical or radiological constituents of concern associated with
plant operations.

Surface water present in the southwest borrow pit area exhibits
concentrations of barium, cadmium, lead, columbium, and tantalum.
Ammonia was detected in one surface water sample from this area at low
concentrations. Surface water discharge samples contained relatively low
concentrations of ammonia, fluoride, and cadmium, MIBK was also identified
in one surface water discharge sample (SS-001).

Surface water was affected by radioactivity in two locations. NPDES
Outfall 002 which discharges storm water runoff from the surface area east
of the Chemical "A" Building exhibited elevated radioactivity. Water from
surface water Source S-1 located in the southwest plant area also contains
elevated radioactivity.

The chemistry of the pond residues differs from pond to pond, as expected.
However, the residues contained in each of the ponds appear to be fairly well
homogenized. A variety of metals is present in each of the ponds on site, the
most notable being chromium. Leachable concentrations of chromium in
excess of 5.0 mg/l were identified in residue samples collected from Ponds
Nos. 2 and 3. MIBK was identified within Ponds Nos. 2, 3, 8, and 9 residues.
Fluoride was detected in all pond residues with the highest concentrations
being identified in Ponds Nos. 2 and 3. Ammonia was present in each of the
ponds at similar concentrations.

The ore processing residues stored in Ponds Nos. 2 and 3 retain most of the
radioactivity originally contained in the ores. The ore processing residues are
licensed by the NRC as source materials. Radioactivity is also present
throughout the wastewater treatment residue impoundments, Ponds Nos. 5,
7, 8, and 9.

Surface contamination with radioactive materials is limited to roof surfaces
subject to deposition of fugitive dust and areas formerly utilized for the
management or processing of ores and ore residues. These areas include the
entire Chemical "C" Building and specific locations in the Chemical "A"
Building and R&D Building. Paved areas used for ore storage and
transportation located west of the Chemical "A" Building also exhibit surface
contamination with radioactive materials.

Based upon the results of air monitoring activities, airborne concentrations
of TSP and radioactivity were below applicable standards at all times prior
to and during the performance of the remedial assessment.

A groundwater divide in the unconsolidated zone of saturation is present on
site which isolated the northwestern portion of the site from the remainder
of the facility. This divide results in radial groundwater flow directions from



the northwestern plant area to the northeast, southeast, and southwest.
Single well aquifer characterization tests indicated the hydraulic
conductivities and average linear groundwater velocities associated with the
three different flow directions were relatively low. The pumping test
conducted on the shallow groundwater-bearing zone indicated that one
groundwater well completed in this zone would not sustain pumping rates
of much more than 0.1 gallon per minute for an extended period of time.
Pumping of the well at this rate exhibited no effect on observation wells
located no more than 35 feet away.
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Table 1

Monitoring Well Installation Data Summary
Fansteel, Inc.

Muskogee, Oklahoma

Page 1 of 3

Ground Top of PVC

Surface Casing Groundwater Total Communication
Monitoring  Elevation Elevation Elevation‘? Depth Interval Communication

Well No. (ft amsl) (ft amsl) (ft amsl) (ft bgs) (ft) Zone

MW-518 540.90 542.75 511.45 31.8 13.0 - 35.0 Unconsolidated deposits
MW-528 524.28 526.62 509.94 18.0 3.56-18.0 Unconsolidated sediments
MW-563S 537.70 539.53 511.69 33.5 13.0 - 33.5 Unconsolidated deposits
MW-54S 531.80 533.53 512.27- 30.0 11.0 - 30.0 Unconsolidated deposits
MW-55S 524.60 526.70 508.49 22.5 5.0-225 Unconsolidated sediments
MW-56S 521.89 523.90 509.22 18.0 40 -18.0 Unconsolidated sediments
MW-57S 522.42 524.44 510.80 19.0 25-190 Unconsolidated sediments
MW-58S 524.47 526.69 507.93 23.0 4,0 - 23.0 Unconsolidated sediments
MW-59S 515.66 517.26 507.21 15.6 4.0 - 16.56 Unconsolidated sediments

See footnote at end of table.



Table 1
(Continued)
Page 2 of 3

Ground Top of PVC .

Surface Casing Groundwater Total Communication
Monitoring  Elevation Elevation ElevationV Depth Interval Communication

Well No. (ft amsl) _(ft amsl) (ft ams]) (ft bgs) (ft) Zone

MW-60S 519.88 522.10 508.45 17.0 40-17.0 Unconsolidated sediments
MW-61S 522.48 523.94 510.36 21.5 4.0-21.5 Unconsolidated sediments
MW-62S 522.66 523.96 510.89 20.2 4.0 - 202 Unconsolidated sediments
MW-63S 534.32 535.42 509.15 33.56 14.6 - 33.5 Unconsolidated sediments
MW-64S . 532.50 534.13 508.01 31.0 120-31.0 -  Unconsolidated sediments
MW.-65S 533.55 535.68 508.74 315 125 - 3156 Unconsolidated sediments
MW-66S 520.83 6522.63 509.57 22.0 5.0 - 22.0 Unconsolidated sediments
MW-67S 526.93 528.12 508.60 26.0 75-26.0 Unconsolidated sediments
MW-68S 527.78 529.89 509.33 26.8 9.0 - 26.8 Unconsolidated sediments
MW-69S 515.51 517.61 6506.22 13.4 25-134 Unconsolidated sediments
MW-70S 533.45 535.27 509.33 32.0 12.0 - 32.0 Unconsolidated sediments

See footnote at end of table.
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Table 1
(Continued)
Page 3 of 3

Ground Top of PVC

Surface Casing Groundwater Total Communication
Monitoring  Elevation Elevation Elevation? Depth Interval Communication

Well No. (ft_amsli) (ft amsl) (ft amsl) (ft bgs) (ft) Zone

MW-71S8 526.91 529.46 505.57 24.0 5.5-24.0 Unconsolidated sediments
MW-72S 512,12 513.79 503.83 19.6 3.5-196 Unconsolidated sediments
MW-73S 519.82 521.40 506.38 14.0 3.6 -14.0 Unconsolidated sediments
MW-74S 518.62 520.74 504.85 17.0 45-117.0 Unconsolidated sediments
MW-75S 510.81 511.65 504.99 9.0 3.6-9.0 Unconsolidated sediments
MW-151D 540.656 542.63 491.58 70.0 67.5 - 70.0 McCurtain Shale
MW-161D 522.16 524.26 503.3 46.0 34.0 - 46.0 McCurtain Shale
MW-167D 527.50 529.43 488.80 53.0 39.0 - 63.0 McCurtain Shale
MW-174D 518.51 520.32 499.31 38.0 27.0 - 38.0 McCurtain Shale

(UGroundwater elevations for Wells MW-51S through MW-75S were measured on March 4, 1993. The groundwater
elevation for Wells MW-151D, MW-161D, MW-167D, and MW-174D were measured on April 21, 1993.



Table 2

Typical Concentration Ranges,

Proposed RCRA Corrective Action Levels, and

TCLP Action Levels for Soils

Fansteel, Inc.

Muskogee, Oklahoma

Proposed RCRA TCLP Action

Typical Range Corrective Action Level Level
Parameter (mg/kg) (mg/kg) (mg/l)
Silver NAWD 200 5.0
Arsenic 0.10 - 97 80 5.0
Barium 100 - 3,000 4,000 100
Cadmium NA 40 1.0
Calcium 600 - 320,000 NA NA
Chromium 3 -2,000 400 5.0
Mercury <0.01-4.6 20 0.2
Nickel <5 - 1700 2,000 NA
Lead <10 - 700 NA 5.0
Antimony <1-26 30 NA
Selenium <0.1-43 NA 1.0
Tin <01-74 NA NA
Columbium <10 - 100 NA NA
Tantalum NA NA NA
Fluoride <10 - 1,900 NA NA
MEK NA 4 NA

(WNA = Not available.



Table 8

Chemistry Data Summary
\_ Sofl Borings and Monitoring Wells
Fansteel, Inc.
Muskogee, Oklahoma
Page 1 of 68
Sample Identification and Date
Bl Bl Bl B2 B2
(12.0-14.5) (17-19.5)  (19.5-22) (9.5-12) (24.5-27)
Parameter Units 47191 41381 41591 4/1/91 4/1/91
Total Analyses:
Silver mg/kg <10 <10 <10 <10 <10
Arsenic mgkg 12 5.3 3.1 A 0.8
Barjum mgkg 290 120 1000 250 140
m mg/kg <10 <10 <10 <10 <10
Calcium mg/kg 2900 780 1 1800
Chromium mg/kg 140 14 10 230 67
Mercury mg/kg <0.01 <0.01 <0.01 0.74 0.07
Nickel mg/kg <10 32 9 <10 <10
Lead mg/kg 19 19 67 25 14
Antimony mg/kg 11 <10 <10 25 <10
Selenjum mg/kg <1 <1 <1 <1 <l
Tin . mgkg 1800 <100 <100 140 <100
Columbium mg/kg 730 41 €9 510 35
antalum mg/kg 16 7 18 54 16
Fluoride Wg 13000 14000 60000 24000
Gross %leg&a i 6.716.3 .140.6 1.040.6 2.410.8 2.010.7
BG!;:B g 30.7+128  2.3tl1.1 20111 14+1.5 3.5+1.2
8:
Urenfum-233 & 234 pCi/ Xe) - . . .
Uranium-235 pCIF - - - - -
Uranium-238 [:oCllx - - - - -
Thorium- pCt/E - - - - -
Thorjum-230 pCiF - - - - .
Thorium-232 p()i/g - - - - -
Lead-210 6 46 KeV PGiE : : : : :
Thorjum.234 © 63.3 KeV i X : : : :
— Thorium-234 @ 92.6 KeV PGiE : : : : :
Protactinium-234m @ 1001 KeV pr/K - - - - -
Radium 226 pr/g - - - - -
ead-214 @ 295.2 KeV pCI/g - - - - -
c2d-214 @ 352.0 KeV BCVE . - . - :
Bismuth-214 € 609.4 KeV prP - - - N -
Biemuth 214 @ 1120.4 KeV PG : : : : :
Bismuth.214 @ 1764.7 KeV BCiE : : : : :
Actinfum.228 @ 338 KeV Loy : : : : :
Actinjum-228 @ 911 KeV pC:F - - - - -
Actinium-228 @ 968 KeV pC:ﬁ - - - - .
Lead-212 G 238 KeV PCie : : : : :
Bismuth-212 @ 727 KeV. pC:F - - - - -
jum-208 @ 583 KeV pCIP - - - - -
Uranium-235 @ 143 KeV ple - - - - -
PotassAuxx‘ni% @ 1460 KeV pCIé - - - - -
alysis:
Ammonis 1‘11-13';s 220 780 380 180 300
ni - - - - -
Ifate mg'kg <20 <20 <20 <20 40
'Ig{P Metals: mg
ver - - - . -
Arsenic mg/l - - - . .
arjum me/] : : : i :
Cadmium mg/l . - - - -
mium mg/l - - - - -
Mercury mg/l - - - - -
Nlckel mg/l - - - - -
Sele mg/l - . - . .
TCLP Ext:nct.xon Fluid Data:
jon Flui - - - - .
pH with Deionized W pH units - - - - .
pH After Addmon of 1 Normal HCL ﬁ ugiit: - - - - .
ul - - - - -
ﬂount of Sample Extracled £ - - - . .
Volatile Organic Analyses:
4.Methyl-Z-pentanone (MIBK) refkg 75000 65000 64000 14000 26000

N See footnotes at end of table.



Table 3
{Continued)

Page 2 of 58

Sample Identification and Date
B2 B3 B3 B4 B4
(27-31) (0-2) (7-8.5) (2-4.5) (7-10)
Parameter Units 4/1/91 4/1/91 4/1/91 4/1/91 4/1/91

Total Analyses:
Silver
Arsenic
Barium

m
Calcium
mium
Mercury
Nickel
Antimony
Selenium

%
A
-
(=]
A
-t
o
A
-
o

<10 <10
0.1 18 1.6 22 3.3

Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
ead-214 @ 295.2 KeV
cad-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
allium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
Anslysis:
Ammonia NH3-N

gr:llfate mg/kg
Tg{P Metals:
ilver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/l
Chromium mg/l
Nickel” el
icke
Lead
Selenium mg/l
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water PH units
pH After Addition of 1 Normal HCL.  pH units
K;:I:Of TCLP Extract pH units
ount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ug'k
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See footnotes at end of table.



Table 3

(Continued)
Page 3 of 58
Sample Identification and Date
B5 B5 Bs B6 B6
(0-0.5) (9.0-10.6)  (20.0-22.5) (0-0.5) (2.04.5)
Parameter Units 2/3/93 2/3/93 2/3/93 2/3/93 2/3/93
Total Analyses:
Silver mgkg <2.1 <24 <22 <25
Arsenic mg/kg 0.72 15 1.2 0.70 1.7
Barium m| 29 100 270 46 100
Cadmijum mg/kg <23 30 3.3 2 32
Calcium mg/kg 1500 1900 760 3400
Chromivm mg'kg 49 17 67
Mercury mg/kg 0.091 <0.057 <0.060 <0.058 0.12
Nickel mg/kg <12 24 <11 3
Lead mgkg 3.2 5.4 6.1 76 89
Antimony mg'kg <23 <21 <24 <22 <2
Selenium mgkg <0.23 <0.23 <0.24 <0.23 <0.25
Tin mg/kg <12 18 15 <11 23
Columbium mg'kg 9.2 7.2 2.3 12
'antalum mg/kg 2.3 13 13 3.5 14
Fluoride 92 150 150 62
Gross Alpha i 1445 1417 1044 1545 -
Isoto pCig 2 2415 235 -
Uranium-233 & 234 pCi/; - - - . -
Uranium-235 pCﬁ - - - - -
Uranium-238 PC l/g - - - - -
Thorium-228 pCi - - - - -
Thorium-230 p(l‘l/8 - - - . -
Thorium-232 pC:/g - - - - -
Lead-210 © 46 KeV pCIVE : : : : :
Thorium-234 @ 63.3 KeV pC‘/C'f - - - - -
Thorium-234 @ 92.6 KeV P f - - - - .
>l'otax:t.mmm-234|:n @ 1001 KeV pCi - - - - -
Radium 22 pCiF - - - - -
oad 314 € 205.2 KeV EGig : : : : :
%ad.214 @ 352.0 KeV Ci/E : : : : :
Bismuth-214 @ 609.4 KeV pc://g : : : : :
Bismuth-214 @ 1120.4 KeV pgf - - - - .
Bismuth-214 @ 1764.7 KeV P ,,g - - - . -
Actinium-228 @ 338 KeV pCi - - - - -
Actinjum-228 @ 911 KeV PCiE . - : - :
Actinium-228 @ 968 KeV pCi - - . - .
Lead-212 @ 238 KeV i - - - - .
Bismuth-212 @ 727 KeV. pCig : : : : :
allium-208 @ 583 KeV pCl/f - . - - -
Uranium-235 @ 143 KeV pCi - - - - -
Potassium-40 @ 1460 KeV pCig - - - . -
Analysis:
nia NH3-N <2.0 <2.0 <2.0 <2.0 7.6
- e B B OB OFP OB
ulfa m, 110
Tg{P Metals:
ilver mg/l - - - <0.10 -
nic mg/l - - - <0.10 .
Barjum mg/i - - - <10 -
Cadmium mg/l - - - <0.10 -
mium mg/l - - - <0.10 N
Mercury mg/l - - - <0.010 -
Nickel mg/l - - - <1.0 -
e = o1 3
enium . . . X .
TCLP Extraction Fluid Data;
Extraction Fluid - - - No. 1 -
vnth Deionized Wate: pH units - - - 6.68 -
rAd uon of 1 Normnl HCL pH units - - - 1.56 -
RI:: PH units - - - 495 -
ount of Sample Extracted g - - - 40.0 .
Volatile Orgamc Analyses:
4-Methyl-2-pentanone (MIBK) ngkg <1500 <1500 <1600 <1500 <1600

See footnotes at end of table.



Table 3

(Continued)
Page 4 of 58
Sample Identification and Date
B6 B6 B7 B7 B7
(7.09.5)  (24.5-27.0) (0-0.5) (4.5-7.0)  (24.5-27.0)
Parameter Units 2/3/93 2/3493 2/3/93 2/3/93 2/3/93
Total Analyses:
ilver mg/kg - <2.5 <23 <2.1 <21
enic mg/kg . 25 0.67 19 063
Barium mg/kg - 320 38 120 64
Cadmium mg/kg - 3.3 <23 38 <.l
Calcium mg'kg - 2300 600 1700 1500
Chromium mg/kg - 17 5.5 21
Mercury mgkg - <0.083 <0.0569 <0.060 <0.053
Nickel mgkg - 14 <10 11 <10
Alfx%d mg/kg : b 5263 %gl <21
imon g -
St_alenimg mg/kg - §225 dil23 ;8.24 <2.21
m, - < <10
%olﬁbium mglkg - 6.3 %g §4.4 é.%
antalum mg/kg - .
e o g 1446 1ios 1205 1% 10
8s a +
ﬁr:gs Betas_P pClé 19+5 2416 18+5 241:67 2%2
Urenium-233 & 234 pCY/ . ; ] ] ]
Uranjum-235 pClF - - - - -
Uranium-238 pC:/g - - - - -
Thorium-228 pC:/s - - - - -
Therium-230 pC'IF - - - - .
Therium-232 pCﬁ - - - - -
Lead-210 @ 46 KeV pCi - - - - -
Thorium-234 @ 63.3 KeV o : : : : :
Thorium-234 @ 92.6 KeV reis : : : : :
Protactinium-234m @ 1001 KeV PCig : : : : :
Radium 226 pCi/g - - - - -
cad-214 @ 295.2 KeV ;:'(!1/x - - . - .
ad-214 @ 352.0 KeV. rGis . . : : .
Bismuth-214 @ 609.4 KeV pC)I8 - - - - -
Bismuth-214 @ 1120.4 KeV ];C)/g - - - . -
Bismuth-214 @ 1764.7 KeV 4517 : : : : :
Actinfum.228 © 338 KeV Legty 4 : : : : :
Actinium-228 @ 911 KeV pCl/g - - - - -
Actinium-228 @ 968 KeV pCl/g - - - - -
Lead-212 @ 238 KeV oI - - : : :
Bismuth-212 @ 727 KeV ek : : : : :
Thallium-208 @ 583 KeV Yk : : : : :
Uranium- 235 @ 143 KeV e : : : : :
Pomﬂ:ni-ﬂ_) @ 1460 KeV pCilg - - - - -
alysis:
Ammonia v NH3-N - <2.0 <2.0 <20 <2.0
ifate P nits - g2.246 1.477 g 1?82 6.02
m -
TCLP Metals: 240
ilver mg/l - - - - -
Arscnic mg/l - - - . -
Barium mg/l - - - - -
Cadmium mg/l - - - - .
Chromium mg/l - - - - -
Mercury mg/l - - - - .
Nickel mg/l - - - . .
Lead mg/l - - - - .
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
T with Delonised Wate pH unj : X X : :
w1 ejonize ater units - - - - -
pH After Addition of 1 Normal HCL.  pH units - - - - -
of TCLP Extract PH units - - - . .
e nt of Sa;nglxe‘gxtracted £ - - - - -
olatile Organic yses:
4-Meth)(r)l‘:§-pcntanone (MIBK) ugkeg - <1600 <1500 <1500 <1400

Sce footnotes at end of table.



Table 8

(Continued)
Page 5 of 68
Sample Identification and Date
B8 B8 B8 B8 B9
(0-0.5) (9.5-12.5) (2.0-3.5) (24.5-27.0) (0-0.5)
Parameter Units 2/4/93 2/4/93 2/4/93 2/4/93 2/2/93
Total Analyses:
Silver, mg/kg <2.3 - <23 <2.5 <2.4
Arsenic m| 24 . 49 15 256
Barium mgkg 43 - 60 54 96
Cadmium mg'kg <2.3 - <2.3 <2.5 <24
Calcium mg/kg 3200 - 20000 16500 2200
miuvm mgkg 9.0 - 14 75 12
Mercury mgkg <0.057 - <0.067 <0.061 <0.061
Nickel mg'kg <11 - <11 <12 12
Lead mg'kg 7.3 - 5.1 5.9 9.0
Antimony mgkg <23 - <23 <25
Selenium mgkg <0.23 - <0.23 <0.25 <0.24
mg/kg <l1 - 13 <12 <12
Columbium mg/kg 15 - 19 6.0 14
Tantalum mgkg 9.1 - 10 9.8 18
ori 360 - 330 150 120
Gross Alpha i/ 6011 1917 - 2017 1447
Is% 83 Beta pCilg 4017 1847 - 2616
Uranium-233 & 234 pCg 34105 - . ) )
Uranjum-235 PCL 0.010.1 - - - -
Uranjum-238 ple 2.810.4 - - - -
orium-228 pC:/é 4,610.6 - - - -
Thormm-230 PCi 3.610.5 . - - -
m-232 pcf 48106 . . . -
Izad-210 @46 KeV PC ‘F 14108 . - - -
Thorium-234 @ 63.3 KeV pC)/g 3.240.8 - - - -
Thorium-234 € 92.6 KeV pCVg 4.110.8 - - - -
Protactinium-234m @ 1001 KeV pCl/g 0.0+7.4 - - - .
dium 226 pC;/g 4.940.9 - - - -
cad-214 @ 295.2 KeV pCVg 34104 - - - -
cad-214 @ 352.0 KeV pCf 3.310.2 - - - -
Bismuth-214 @ 609.4 KeV pCVg 3.410.2 - - - .
Bismuth-214 @ 1120.4 KeV pCvg 3.610.6 - - - -
Bismuth-214 @ 1764.7 KeV PC:F 3.110.5 - - - .
Actinium-228 @ 338 KeV pC f §.010.4 - - - -
Actinjum-228 @ 911 KeV pCi 5.330.4 . . . :
‘Actinium 228 @ 968 KoV pClﬁ 52106 - i : 5
Lead-212 @ 238 KeV pCi 4.340.2 . - . .
Bismuth-212 @ 727 KeV pCl/8 6.2+1.5 - - - -
Thallium.208 @ 583 KeV pc:/é 49:03 - : : :
Uranium-236 @ 143 KeV pCf 0.2840.19 - - - -
Potassium-40 @ 1460 KeV pCig 1741 - - . .
Analysis:
nia NH3-N 26 - 30 <2.0 <20
Wfate ng/l?i : 16 . g™ 240 g
al g .
Tg%P Metals:
ilver mg/l - . - - -
Arsenic mg/l - . - - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - . - - -
ercury mg/l - . - - -
Nickel mg/l - . - - -
Lead mg/l - - - - -
Selenjum mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
PH with Deionized W pH units - - - - -
PH After Addition of 1 Norma] HCL pH units - - - - -
of TCLP Extract pH units - - - . -
ount of Sample Extracted g . . . . .
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pre/kg <1500 - <1500 <1600 <1600

Sece footnotes at end of table.



Table 8

(Continued)
Page 6 of 58
Sample Identification and Date
B9 B9 B10 B10 Blo
(12.0-16.0) (15.0-17.0) (0-0.5) (204.5) (14.5-17.0)
Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/2/93
Total Analyses:
Silver, mgkg <2.5 <2.3 3 <23 <24
Arsenic mg/kg 23 2.0 0.77 049 62
Barium mg/kg 563 87 69 91 64
Cadmium mg/kg <2.5 <23 3.0 3.5 <24
cium mg'kg 2000 2300 2600 1800
Chromium mgkg 9.0 15 17 23 1
Mercury mg/kg <0.063 <0.062 <0.062 <0.060 <0.63
Nlckel mg/kg <13 <12 18 <13
Lead mg/kg 49 3.7 47 6.3 71
Antimony mg/kg <25 <23 <23
Selenium mg/kg <0.25 <0.25 <0.25 <0.24 <0.256
mg/kg <13 12 16 <12 <12
Columbium mg/kg 1 50 7.4 7.2
Tantalum mg'kg 10 8.7 11 12 11
Fluoride 220 210 130 140 52
Gross Alpha i 1247 1447 1816 1315
Gross Beta pCIé 2416 2316 2716 3317 2415
pes:
Uranium-233 & 234 pCl/ - - - 2.240.3 -
Uranium-235 pCI; - - - 0.010.1 -
Uranium-238 1:»(31/x - - - 2.510.3 -
Thorium-228 pgﬁ - - - 1.110.3 -
’Phormm-230 P C]lg - - - 2.9105 -
Thorium-232 P le - - - 1.240.3 -
l,ead-210 @ 46 KeV P CIF - - - 4.5+0.9 -
Thorium-234 @ 63.3 KeV P f - - - 2.810.6 -
Thorium-234 @ 92.6 KeV PCi f - - - 3.410.5 -
lr‘rotactlmum-234m @ 1001 KeV pCI,g - - - 52423 -
Radium pCi - - - 4.510.7 -
Lead-214 6 295.2 KeV PC f - - - 8.010.3 -
Lead-214 @ 352.0 KeV pC f - - - 2.740.2 -
Bismuth-214 @ 609.4 KeV PC f - - - 2.740.2 -
Bismuth-214 @ 1120.4 KeV pC l/g - - - 3.010.5 -
Bismuth-214 @ 1764.7 KeV PC l/g - - - 2.510.5 -
Actinium-228 @ 338 KeV pCl,g - - - 1.310.3 -
Actinjium-228 @ 911 KeV pC‘,g - - - 1.310.3 -
Actinium-228 @ KeV pC l/g - - - 1.540.3 -
Lead-212 @ 238 KeV pC llg - - - 1.310.1 -
Bismuth-212 @ 727 KeV PC f - - - - -
allium-208 @ 583 KeV pC g . - R 1.410.2 .
Uranium-235 @ 143 KeV pCI,g - - - 0.1640.14 -
Potassium-40 @ 1460 KeV pCig - - - 1941 -
ASTM Analysis:
nia NH3N <20 <2.0 <2.0 <2.0 <20
nits 6.91 6.44 6.45 6.99 6.14
ulfate mg/kg 1 4200 100 220 340
Tg‘{l’ Metals: el
ver - - - - -
Arsenic mg/l - - - - -
Barium mg/] - - - - -
Cadmium mg/l - - - - .
mium mg/] - - - - -
Mercury mg/l - - - - -
Nickel mg/] - - - - -
Lead mg/l - - - - -
Selenjum . mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
thh Dejonized Wate: pH units - - - - -
After Addmon of 1 Normal HCL pH units - - - - -
ﬂof TCLP pH umts - - - . -
ount of Sample Extracted - - - - -
Volatile Organic Anealyses:
4-Methyl-2-pentanone (MIBK) p.g/kg <1600 <1600 <1600 <1600 <1600

Sece footnotes at end of table.
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Table 3
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Page 7 of 58
Sample Identification and Date
B11 B1nl Bl1 B12 B12
(0-0.5) (05-20) (14.5-17.0) (0-0.5) (7.5-10.0)
Parameter Units 2/2/93 2/2/93 2/2/983 2/3/93 2/3/93
Total Analyses:
Silver mgkg <2.1 <24 <24 <22 <24
mg/kg 1.3 1.1 4.3 24 1.7

Barium mg/kg 67 170 180 100 35

Cadmium mgkg 2.8 .1 37 3.1 2.7

Calcium mgkg 1700 2100 2500 1900 1800

Chromium mg/kg 22 17 18 21 14

Mercury mgkg <0.062 <0.060 <0.063 0.12 0.091

Nickel mg/kg 11 16 19 11 <12

Lead mg/kg 9.0 84 6.8 11 5.8

Antimony m 1 <24 <24 <22

Selenium mg/kg <0.25 <0.24 <0.25 <0.24 <0.24

Tin | mg’kg 18 14 16 19 13

Columbium mg/kg 9.9 11 11 9.5 7.3

Tantalum mgkg 15 19 13 11

Fluori m, 81 120 220 220 220

Gross Alpha i 1848 1848 106 1416 9+4

IsG?;‘.:s Beta pCig 2146 216 2546 2015 2615

pes:

Uranium-233 & 234 i . - - - -
Uranium-235 pCi/pw - - - - -
Uranium-238 pC:ﬁ - - - - .
Thorium-228 pCf - - - - .
orjum-230 pCf - - - - -
Thorium-232 pCl/g - - - - .
Lead-210 @ 46 KeV pCVg - - - - -
Thorium-234 @ 63.3 KeV pC‘/g - - - - .
Thorium-234 @ 92.6 KeV pCf - - - - -
’rotactlmum-234m @ 1001 KeV pCi - - - - -
Radium 226 PCiE : : : : :
ad-214 @ 295.2 KeV pCﬁ : : : : :
cad-214 @ 352.0 KeV pCl/g - - - - -
Bismuth-214 @ 609.4 KeV pCf - - - - .
Bismuth-214 @ 1120.4 KeV pC‘/g - - . - -
Bismuth-214 @ 1764.7 KeV pC)/K - - - - -
Actinium-228 @ 338 KeV pCVg - - - - -

- Actinium-228 @ 911 KeV pCf - - - - .
Actinium-228 @ 968 KeV pCVg - - - - -
Lead-212 @ 238 KeV pCVg - - - - -
Bismuth-212 @ 727 KeV pCVg - - - - .
Thallium-208 @ 583 KeV pCf - . - . -
Uranium-235 @ 143 KeV pCf - - . - .
Potassium-40 @ 1460 KeV pCig - . - - -

ASTM Analysis:

nia NH3-N <2.0 <20 <2.0 <2.0 <2.0

nits 6.85 6.58 6.53 7.38 6.32

ulfate mg/kg 90 144 300 72 52
Tg{.P Metals:

ilver mg/l - - - - -
Arsenic mg/l - - - - -
Barium mg/1 - - - - -
Cadmium mg/l - - . - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - . . . -
Lead mg/l - - . - .
Selenium mg/l - - - - -

TCLP Extraction Fluid Data:

Extraction Fluid - - - - .
w1t.h Dejonized Wate pH units - - - - -
r Addmon ofl Normal HCL pH units - - - - -
ﬂ Extract pH units - - - - R
ount of Sample Extracted g - - - - .

Volatxle Orgamc Analyses:

Methyl-2-pentanone (MIBK) re'kg <1600 <1600 <1500 <1500 <1600

Sece footnotes at end of table.
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(Continued)
Page 8 of 68
Sample Identification and Date
B12 B13 B13 B13 Bl4
(17.5-19.0) (0-0.5) (05-2.5) (24.5-27.0) (0-0.5)
Parameter Units 2/3/93 2/2/93 2/2/33 2/2/93 2/2/93
Total Analyses:
Silver mg/kg <24 2.1 <20 <24 <23
Arsenic mg/kg 59 20 23 38 2.1
arfum mg'kg 170 220 130 140 66
Cadmium mg’kg 2.9 28 36 32 <23
Calcium mg/kg 1100 1600 1800 1200
miuvm mg/kg 16 16 7 14 13
Ty mg/kg <0.063 <0.069 <0.067 <0.062 <0.060
Nickel mg/kg 15 17 5 1 11
Lead mgkg 5.6 83 6.5 58 7.9
Antimony mg'kg <21 3
lenfum mg/kg <0.25 <0.24 <0.23 <0.25 <0.24
mg'kg 3 11 15 <12 <11
Columbium mgkg 8.7 11 11 10 12
Ta.ntalum mgkg 15 20 18 20 17
220 170 110
Gross Alpha l/g 1415 2118 1718 1247 2848
Gross Be pCi/g 2515 2616 216 2416
Uramum-233 & 234 PC‘II,F - - - - 0.510.3
Uranjum-235 pC I/g - - - - 0.110.1
Uranium-238 pC ’F - - - - 0.5610.2
Thorium-228 pC Vg - - - - 1440.3
Thorium-230 pC f - - - - 0.910.3
Thorium-232 pC l,g - - - - 1.240.3
Lead-210 @ 46 KeV pC f - - - - 1.410.6
Thorjum-234 @ 63.3 KeV pCi . . - . 0.8210.42
Thorium.234 @ 92.6 KeV BCig : : : : 13104
Protactinium-234m @ 1001 KeV pCl/./g - - - - 0.015.9
Radium 226 pCi - - - - 1.810.6
Lead-214 @ 295.2 KeV pClﬁ - - - - 1.310.2
Lead-214 @ 352.0 KeV pCi - - - - 1.240.1
Bismuth-214 @ 609.4 KeV pClF - - - - 1.010.2
Bismuth-214 @ 1120.4 KeV pCf - - - - 13104
RBismuth-214 @ 1764.7 KeV pClﬁ - - - - 0.7540.31
Actinium-228 @ 338 KeV pCljg - - - - 1.410.2
Actinium-228 @ 911 KeV pg‘,g - - - - 1410.2
Actinium-228 @ 968 KeV p f - - - - 14104
Lead-212 @ 238 KeV pC;f - - - - 1.010.1
Bismuth-212 @ 727 KeV pCf - - - - 2.110.6
allium-208 @ 583 KeV pC;/g - - - - 1.4140.2
Uranium-235 @ 143 KeV pCi - - - - 0.0010.9
Potassium-40 @ 1460 KeV pCig - - - - 13t1
ASTM Analysis:
nia mW—N <2.0 <2.0 <2.0 <2.0 <2.0
e e & OB OB OB OB
ulfa g
TCLP Metals:
Silver mg/l <0.10 - - - -
Arsenic mg/l <0.10 - - - -
Berjum mg/l <10 - - - -
Cadmium mg/l <0.10 - - - -
Chromium mg/l <0.10 - - - -
Mercury mg/l <0.010 - - - -
Nickel mg/l <1.0 - - - -
Lead mg/l <0.10 - - - -
Selenium mg/l <0.10 - - - -
TCLP Extractlon Fluid Data:
Extraction Fluid No.1 - - - -
wnth Deionized Water pH units 7.53 - - - -
Addition of 1 Normal HCL,  pH units 1.68 - - - -
Kgof TCLP Extract pH units 495 - - - -
ount of Sample Extracted "4 40.0 - - - -
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ng/kg <1600 <1500 <1500 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date
Bl4 Bl4 B15 B15 B16
(2.5-5.0) (26.5-27.5) (0-0.5) (6.0-7.5) (9.2-10.0)
Parameter Units 2/2/93 2/2/03 2/2/93 2/2/93 2/2/93
Total Analyses:
Silver Y mglkg <2.1 2.5 <2.0 <2.1 <2.1
Arsenic mgkg 20 68 26 1.8 0.55
Barjum mg/kg 58 70 110 €5 140
Cadmium mg/kg <2.1 <25 <20 <2.1 <2.1
Calcium mg/kg 1400 1800 10000 1400 3400
Chromium mgkg 9.8 9.2 88 1
Mercu mg/kg <0.057 <0.063 0.058 <0.061 <0.059
Nickel mg/kg <11 <12 <10 <11 <11
Lead m| 4.6 6.8 6.3 3.8 4.9
Antimon mg’kg <21 <25 <20 <21 <21
Selenium mg/kg <0.23 <0.25 <0.22 <0.24 <0.24
i mg/kg <11 <12 25 <11 170
Columbium mg/kg 2.0 10 53 6.1 11
Tantalum mg/kg 12 24 17 12 7.1
Fluoride m| 170 300 470 640 9100
Gross Alpha i/ 2017 1747 3818 1516 -
gross Beta pCl’& 2516 2546 2745 2316 -
Ureniom-233 & 234 pCilg : . 05103 - :
ranium-235 pC f - - 0.410.1 - -
Uranium-238 pC f - - 0.740.2 - -
Thorium-228 pCi - - 24105 - -
Thorium-230 pcprJ - - 1.640.4 - -
Thorium-232 i - - 1.140.3 - -
Lead-210 @ 46 KeV DG : : 3408 - :
Thorium-234 € 63.3 KeV pCiI/é - - 1.240.7 - -
Thorium-234 @ 92.6 KeV pC lﬁ - - 1.940.7 - -
?r::‘tactimum-234m @ 1001 KeV pCig . - 0.015.9 - .
34 - - - - -
£ad -214 6 295.2 KeV pClﬁ - - 2.240.3 - -
£ad-214 @ 352.0 KeV pC l/g - - 2.310.1 - -
Bismuth-214 @ 609.4 KeV pC vg - - 2.310.2 - -
Bismuth-214 @ 1120.4 KeV pCi . . 2.330.4 - .
Bismuth-214 @ 1764.7 KeV £Ci/g : y 23104 - :
Actinium-228 @ 338 KeV pg:,é - - 2.410.3 - -
Actinium-228 @ 911 KeV p C1F - - 2.410.2 - -
Actinium-228 @ 968 KeV P ‘,g - - 2.810.5 - -
Lerd-212 @ 238 KeV pC 1/3 - - 1.740.1 - -
Bismuth-212 @ 727 KeV pCig - X . X :
Thallium-208 @ 583 KeV pCl/g - - 2.240.2 - -
Uranium-235 @ 143 KeV pC‘/g - - 0.0010.10 - -
Rtuﬁm];() @ 1460 KeV pCig - - 1541 - .
alysis:
Ammonia NH3-N <20 <20 <20 .0 44
P! nits 6.85 6.52 7.61 5.63 4.57
Ifate mg/kg 130 72 72 174 46
TCLP Metals:
Silver mg/l - - - - :8%8
Arsenic mg/l - - - - \
Barium mg/l - - - - <10
Cadmium mg/l - - - - <<8%8
mium mg/l - - - - X
Mercury mg/l - - - - <0.010
o - I
Seleni mg/l - - - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - - - - No.1
vnt.h Deionized W pH units - - - - 4.62
r Addmon of 1 Normal HCL pH units - - - - .
KI; Extract pH units - - - - 4.60
w ?111‘;:% of Sam%llel Extracted g - - - - 50.0
olati] anic ses:
4-Methyl-5 pentanone (MIBK) pgkg <1500 <1600 <1400 <1600 2000

See footnotes at end of table.
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(Continued)
Page 10 of 58
Sample 1dentification and Date
B1s B17 B17 B17 B19
(10-12) (0-0.5) (05-2.5) (17.5-18.2) {0-0.5)
Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/2/93
Total Analyses

Silver mg’kg - <20 <23 <23 <2.1

Arsenic mgkg - 29 20 0.79 16

Barium mgkg - 37 15 250 85

Cadmium mg'kg - 2.0 <2.3 256 <2.1

Calcium mg/kg - 140000 89000

Chromium mg/kg - 17 <12 13 4

ry mg/kg - <0.053 <0. <0.061 <0.058
Nickel mg/kg - <10 <12 16 <11
d mg/kg - 3.1 1.9 3.7 2.3
Antimony mg’kg - <20 <23 <23 <21
Selenium mg/kg - 0.32 <0.24 <0.24 <0.23
. mg/kg - <10 <12 <12 12

Columbium mg/kg - 10 6.0 6.1 9.3
'antalum mgkg - 19 11 9.7 20

Fluoride - 170 170 240 380

Gross Alpha 105 615 2748 1617 1716

gx;ga Beta pCig 2815 515 2216 2616 1945

.
Ural:iaum-%:i & 234 pcyg - - 0.310.2 - -
ranjum-235 pCi/g . . © 00101 . .
Uranium-238 pC f - - 0.510.2 - -
Thorium-228 pCi . . 2.710.5 . -
Thorium-230 pCﬁ - - 11+1 - -
Thorium-232 pCi - - 2.610.5 - -
Lead-210 © 46 KeV ECip : : 19108 - :
Thorium-234 @ 63.3 KeV ple - - 1.810.6 - -
Thorium.-234 @ 92.6 KeV eI : ) 25106 - :
’rotactlmum-234m @ 1001 KeV pClIg - - 0.017.1 - -
Radium 226 pCillé - - 3.410.6 - -
£ad-214 @ 295.2 KeV pCl,g - - 1.510.3 - -
cad-214 @ 352.0 KeV pC 118 - - 1.640.1 - -
Bismuth-214 @ 609.4 KeV pC 1/8 - - 1.640.2 - -
Bismuth-214 @ 1120.4 KeV pC vg - - 2.010.5 - -
Bismuth-214 @ 1764.7 KeV pC ‘lg - - 1.8104 - .
Actinium-228 @ 338 KeV PC Vg - - 19103 - -
Actinjum-228 @ 911 KeV pCi - - 1.940.3 - -

- Actinium-228 @ 968 KeV pCﬁ : : 20105 - :
Lead-212 @ 238 KeV pCvg - - 1.510.1 - -
Bismuth-212 @ 727 KeV pCi - - 2.610.9 - -
Thallium-208 @ 683 KeV pc://g : : 1802 - :
Uranium-235 @ 143 KeV pCf - - 0.13+0.09 - -
Potnsix;ni-tw @ 1460 KeV pCilg - - 17+1 - -

alysis:
Ammonia Ve NH3-N - X 4.8 <2.0 <2.0
ifate mehg. i 350 350
ulfa - 380
TSI]{-P Metals:
ilver mg/l - - - - .
Arsenic mg/l - - . - -
Barjium mg/l - - - - -
Cadmium mg/l - - ‘ - - -
Chromium mg/] - - - - -
Mercury mg/l - - - - -
Nickel mgl - - . - -
Lead mgl - - - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Wate PH units - - - - -
pH After Addition of 1 Normal HCL pH units - - - - .
ﬂof TCLP Extract pPH units - - - - -
ount of Sample Extracted g - - . - .
Volatile Orgamc Analyses:
4-Methyl-2.pentanone (MIBK) pe’kg . <1400 <1500 <1600 <1500

See footnotes at end of table,



Table 8

(Continued)
Page 11 of 58
Sample Identification and Date
B19 B1® B1§ B20 B20
(2.0-34) (144-16.8) (144-17.0) (0-0.5) (2.564.0)
Parameter Units 2/2/93 2/2/93 2/2/93 2/1/93 2/1/93
Total Analyses
Silve: mgkg <23 2.1 - <24 <24
Arsenic mg/kg 1.1 1.9 - 3.5 1.3
Barium mg/kg ki | 68 - 66 47
Cadmium mg/kg <23 .1 - <24 <24
Calcium mg/kg 1300 1300 - 4900 1100
Chmmmm mg/kg 13 12 - 22 6.0
Mercu mgkg <0.059 <0.060 - 0.090 <0.062
‘Iickel mgkg <12 <10 - <12 <12
Lead mg/kg 48 47 . 12 44
Antimony mg/kg 3 <21 - <24
Selenium mg/kg <0.23 <0.24 - <0.24 <0.25
Tin mg/kg <12 <10 - <12 <12
Columbium mg/kg 71 48 - 24 1.2
Tantalum mg/kg 11 11 - 15 25
Fluoride mg/] - 1500 200
Gross Alpha :/ﬁ 1415 1616 1546 - -
Gross Beta pCig 2045 2416 2616 - .
pes:
Uranium-233 & 234 pCV, - - - - .
Uranjum-235 PG X . . : :
Uranium-238 p(hﬁ - . . - -
Thorium-228 pc:/lg . . . - :
Thorium-230 pCi - - - - -
Thorium-232 pCll/; . . - - .
Lead-210 @ 46 KeV pCi - - - - -
Thorium-234 @ 63 3 KeV p()n/g - - . - -
Thorium-234 @ 92.6 KeV pCl‘/; - - . - .
Protactimum-234m @ 1001 KeV pC;f - - . - -
Radium pCl/g - - - - .
,xnd-214 @ 295.2 KeV pCi - - . - .
Lead-214 @ 352.0 KeV pCf - - - - -
Bismuth-214 @ 609.4 KeV pCllI)é - - . - -
Bismuth-214 @ 1120.4 KeV pCf - - - - -
Bismuth-214 @ 1764.7 KeV PC l/g - - . - .
Actinium-228 @ 338 KeV pCi - - . - -
Actinium-228 @ 911 KeV pCf - - - - .
Actinium-228 @ 968 KeV pC]F - - - - -
Lead-212 @ 238 KeV p()l/g - - - - -
Bismuth-212 @ 727 KeV pCl/‘Ig - - - - -
Thallium-208 @ 583 KeV pCl/g - - - - .
Uranium-235 @ 143 KeV pClIg - - - - .
Potassium-40 @ 1460 KeV pCig - - - - -
TM Analysis:
Ammonia NH3-N <2.0 <2.0 - <2.0 <2.0
” Mg 0 BB
a m, -
TSC{‘P Metals: mg/lg
ilver - . - . .
nic mg/l - - . - -
Barjum mg/l - - - - -
Cadmium mg/l - - - - -
mivm mg/l - - - - -
Mercury mg/l . . . . .
Nickel mg/] - - - . -
Lead mg/l - - - - -
Seleni mg/ - - - - .
TCLP Extractmn Fluid Data:
Extraction Fluid - . - . .
pH with Deionized Water pH units - - - - -
pH After Addition of 1 Normal HCL.  pH units - - - - -
of TCLP Extract pH units - - - . -
ount of Sample Extracted g - - - - -
Volatile Orgamc Analyses:
4-Methyl-2.pentanone (MIBK) pe’kg <1600 <1600 - <1600 <1600

See footnotes at end of table.
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(Continued)
Page 12 of 68
Sample Identification and Date
B20 B21 B21 B21 B22
(6.0-7.0) {(0-0.5) (0.5-2.5) (2.5-3.6) (0-0.5)
Parameter Units 2/1/93 2/1/93 2/1/93 2/1/93 2/8/93
Total Analyses:
Silver mg/kg <23 <2.3 <22 <2.3 <2.5
Arsenic mg/kg 48 3.0 .0 13 24
Barium mg/kg 110 69 65 44 110
Cadmium mg/kg 29 <23 <2.2 <23 <25
Calcium mgkg 1300 1500 1100 1500 2100
Chromium mg/kg 24 9.1 82 6.0 18
Mercury mgkg <0.062 <0.060 <0.064 <0.061 0.070
Nickel mgkg 16 <11 11 <12 16
mgkg 2 8.5 6.3 2.2 35
Antnnony mgkg 3 <23 2 <23 <25
Sclenium mg/kg <0.25 <0.24 <0.26 <0.24 <0.25
m <11 <11 <11 <12 21
Columbium mg/kg 4.8 5 <1.2 28
Tantalum mg/kg 6.2 6.0 10 <1.2 14
Fluoride mg/ 200 310 2000 240 5600
Gross Alpha l/f - - - - 56110
Gross pCig - - - - 4246
Uranium-233 & 234 pCl/l/g - - - - 3.610.4
Uranium-235 pCi - - - - 0.310.1
Uranium-238 pCIﬁ - - - - 3.310.4
Thorium-228 pCi - - - - 2.140.4
Thorium-230 pcx‘/é - - - - 6.140.7
Thorium-232 pCi . . . - 2:1104
Lead-210 @ 46 KeV PCi/E : : : : 12115
Thorium-234 @ 63 3 KeV pClF - - - - 4.010.7
Thorium.234 @ 92.6 KeV PG/ : : : : 34307
Protactmmm-234m @ 1001 KeV pC:ﬁ - - - - 0.0£7.7
Radium i : X : : 7.850.8
£8 -214 @ 2952 KeV pCl/f - - - - 44104
ad-214 @ 352.0 KeV pCi - - - - 4.610.2
Blsmuth-2 14 @ 609.4 KeV P f - - - - 4.310.2
Bismuth-214 @ 1120.4 KeV pCf - - - - 4.840.6
Bismuth-214 @ 1764.7 KeV pC f - - - - 4.410.6
Actinium-228 @ 338 KeV pC 1/8 - - - - 2.240.3
Actinium-228 @ 911 KeV pC f - - - - 2.2140.3
Actinium-228 @ 968 KeV pC f - - - - 2.240.5
Lead-212 @ 238 KeV pCl/g - - - - 1.940.1
Bismuth-212 @ 727 KeV pCf - - - - 2.611.0
Thallium-208 @ 583 KeV pC f - - - - 2.040.2
Uranium-235 @ 143 KeV PC 1/8 - - - - 0.3310.15
Potassium-40 @ 1460 KeV pCig - - - - 15+1
ASTM Analysis:
Ammonia NH3-N <2.0 .0 <20 <20 <2.0
P! nits 6.88 6.67 6.20 6.86 5.94
ulfate mglkg 68 72 220 128 100
Tg{..P Metals:
ilver mg/l - - - - .
Arsenic mg/] - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/ - - - - .
Selenium mg/l - - - . -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
Wlth D= rized Wate pH units - - - - -
dmon of 1 Normal HCL pH units - - - - -
Kl;of TCLP xtract pH units - - - - -
ount of Sample Extracted g - - - - -
Volatile Organic Analyses;
4.Methyl-2.pentanone (MIBK) ugkg <1600 <1500 <1700 <1600 <1600

See footnotes at end of table.
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Page 13 of 68

Sample Identification and Date
B22 B22 B23 B23 B23
(4.5-1.0) (9.5-12.0) (0-0.5) (15.5-18.0) (23.0-25.0)
2/8/93 2/8/93 2/3/93 2/3/93 2/3/93

<2.1 <25 <2.3 <22 <23
3.2

65 53 36 100 48
2.1 25 23 2.7 A8
660 910 1000 1400 %1100

Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 € 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
£8d -214 @295.2KeV
cad-214 € 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinjum-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
Analysis:
Ammonia

gll;llfate
TCLP
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tals:
Silver
nic
Barium
Cedmium
Chromium
Mercury
Nickel
Lead
Selenium
TCLP Extraction Fluid Data:
Extrnctlon Fluid
hD-: onized Water pHumtg
Addition of 1 Normal HCL.  pH units
xl; of TCLP Extract FH umts
ount of Sample Extracted

Volatile Orgamc Analyses:
4-Methyl-2-pentanone (MIBK) ®

- damanau Lo TR

LI A ] [ N Sg%llllillIOIOllll'llil'l'l

g "

<1400 <1600 <1500 <1500 <1600

Sce footnotes at end of table.
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Page 14 of 58
Sample Identification and Date
BA4 B4 B24 B25 B25
(0-0.5) (9.5-12.0) (25.0-25.8) (0-0.5) (9.5-12.0)
Parameter Units 2/5/93 2/5/93 2/5/93 2/6/93 2/5/93
Total Anal 8:
yee mg/kg <24 <24 <24 <24 <24
Arsenic mg/kg 38 3.2 24 2.7 11
m| 57 79 68 79 120
Cadxnium mg/kg 3.6 24 <24 <24 28
Calcium mgkg 3600 1800 1600 11000 1900
Chromium mg/kg 17 11 15 21
Mercury mg/kg <0.060 <0.059 0.060 <0.059 <0.060
Nickel mg/kg <12 <12 <12 6
k:a mg,kgmg/'kg 11 53 24 5.1 2.7
timony
Selenium mg'kg <0.24 0.24 <0.24 <0.24 <0.24
Tin mgkg <12 <12 <12 <12 16
Columbium mg/kg 11 11 48 4 72
Tantalum mg/kg 14 17 7.2 11 14
290 130 160 190 140
Gross Al i/ 1618 1246 1247 2018 1948
m {n pCig 1916 - 2416 155 2316 2617
Unmum-233 & 234 pCi/ - - - - -
Uranium-235 p(!:lx - - - - -
Uranium-238 pC'IF - - - - -
Thorium-228 pCl/g - - - - .
Thorium-230 p&\,lg - - - - .
Thorium-232 P I/g - - - - -
Lead-210 @ 46 KeV PC f - - - - .
Thorium-234 @ 63.3 KeV PC f - - - - -
Thorium-234 @ 92.6 KeV pC 1/8 - - - - -
Protactinium-234m @ 1001 KeV pC - - . - -
Radium 226 pC\/8 - - - - -
Lead-214 @ 295.2 KeV anﬁ - - - - .
pad-214 @ 352.0 KeV pCl,g - - . - -
smuth-214 @ 609.4 KeV pCf - - - - -
Bismuth-214 @ 1120.4 KeV pCf - - - - -
Bismuth-214 @ 1764,7 KeV pC;F - - - - -
infum-228 @ 338 KeV pC;/g - - - - -
Actinium-228 @ 911 KeV pC;Ig - - - - -
Actinium-228 @ 968 KeV pCf - - - - -
Lead-212 @ 238 KeV pCi - - - - -
Bismuth-212 @ 727 KeV BCi/E : : : : :
Thallium-208 @ 583 KeV Gis : : : : :
Uranium-235 @ 143 KeV pCi/f - - - - -
APSM.TﬁsAxgni-&O @ 1460 KeV pCi/g - . - - -
alysis:
Ammonia NH3-N <20 <2.0 <2.0 7.0 <2.0
Ifate mg/kg . 800 e & 1% g
ulfa 44
TCLP Metels: &
ver mg/l - - - - .-
nic mg/l - - - - -
Barium mg/l - - - - .
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nlckel mg/l - - - - -
Lead mg/l - - . - -
Selenium mg/l - - - - -
TCLP Extractlon Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Water pH units - - - . -
pH After Addition of 1 Normal HCL  pH units - - - - -
imof TCLP Extract pH units - - - - -
v g\imt of Samgl:flxtracted g - - . . .
olatile Organic ses:
~Meth)(!)lt§-pentan01¥= (MIBK) ngkg <1600 <1500 <1600 <1500 <1600

See footnotes at end of table.
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Sample Identification and Date
B26 B28 B26 B26 B27
(28.5-26.8) (0-0.5) (0.56-20) (24.5-25.8) (0-0.5)
Parameter Units 2/5/93 2/5/93 2/5/93 2/5/93 2/6/93
Total Analyses:
Silver yee mg/kg <25 <24 <24 <24 <24
mgkg 13 3.6 12 2.0
Barium mgkg 67 110 98 46 110
Cadmium mg/kg <2.5 3.0 2.7 <24 3.7
Calcium mg/kg 1200 9800 2100 960 3200
Chmmmm mglkg 6.3 6 6.6 24
Mercu m <0.064 <0.060 <0.060 <0.061 <0.060
kael mg/kg <13 17 14 <12 17
Lead mgkg 91 75 13 39 11
Antimony mg'kg <25 <24 <24 <24 <24
Selenium m| <0.25 <0.24 <0.24 <0.24 0.36
mg/kg <13 3 13 <12 21
Columbium mg/kg [ 17 14 4.8 48
Tantalum mg/kg 5.1 16 17 7.3 84
Fluoride 210 500 220 3700
Gross Algka i 1546 1518 1047 1147 1
Gross Be T 2316 2656 2755 24%5 3147
pes:
Uranium-233 & 234 pCi/ - - - - -
Uranium-235 pCiIg - - - - -
Uranium-238 p(!:/8 - - - - -
Thorium-228 pc./f - - - - -
Thorium-230 pc;} - - - - -
Thorium-23 pCi - - - . -
0236 s eV BCi/p : : : : :
Thorium-234 @ 63.3 KeV anIx - - . - R
Thorium-234 @ 9 KeV p(hﬁ - - - - -
?rotact nmm-234m @ 1001 KeV pCi - - - - -
Radium 226 pCi . . - . .
e8d-214 @ 295.2 KeV Loy : : : : :
ead.214 @ 352.0 KeV 2CVE : : : : :
Bismuth-214 @ 609.4 KeV pclﬁ : : : : :
Bismuth-214 @ 1120.4 KeV pC;; - - - - .
Bismuth-214 @ 1764.7 KeV pCf - - - - .
Actinium-228 @ 338 KeV pCi - - - - .
Actinium-228 @ 911 KeV pCllg - - - - .
injum-228 @ 968 KeV pCc:; - - - - .
Lead-212 @ 238 KeV P vg - - - - .
Bismuth-212 @ 727 KeV pC;/g - - - - -
um-208 @ 583 KeV pC‘/g - - . - -
Uranfum-235 @ 143 KeV pCi - - . - -
Potassium-40 @ 1460 KeV pCvg - - - - -
ASTM Anelysis:
nia NH3-N <20 18.8 <20 <20
nits 7.01 1.75 7.33 7.73 1731
ulfate mg/kg 72 220 46 76
Tgﬂ[‘.}’ Metals:
er mgl - - - - .
Arsenic mg/l - - - - .
Barium mg/l - - . - -
Cadmium mg/l - - - - -
mium mg/l - - . - .
Mercury mg/l - - - - .
Nickel mg/l - - - - .
Lead mg/l - - - - -
Selenium | mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
w:th Deionized Water pH units - - - - -
Addition of 1 Normal HCL,  pH units - - - - -
ﬂof TCLP Extract pH units - - N . -
ount of Sample Extracted g - - . . .
Volatile Orgamc Analyses:
4-Methyl-Z-pentanone (MIBK) ug/kg <1500 <1500 <1600 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date
B27 B27 B28 B28 B28
(12.0-14.5) (24.5-26.6) (0-0.5) (7.0-9.5) (24.5-25.1)
Parameter Units 2/5/93 2/58/93 2/6/93 2/5/93 2/5/93
Total Analyses:
Silver mg/kg <24 <23 <25 <25 <2.3
Arsenic mg/kg 24 14 29 2.1 0.24
Barium mg/kg 85 31 170 110 42
Cadmium mg/kg 28 <23 29 3.0 <2.3
Calcium mg/kg 1600 1000 6500 2100 1000
Mercory me/ke D05 D57 D06l moe1  ‘oose
reury J X L X <0.0
Nickel m, <12 <11 15 17 <12
Lead mg’kg 10 3.1 7.1 3.7 2.1
Antimony mgkg <24 <23 <25 <25 <23
Selentum mg,kgmg/’kg fgﬂ <gf3 58.25 ;g.ZS <gz.23
< <
Columbium mg/kg 95 2.3 8.6 8.6 <12
Tantalum mg/kg 17 4.5 14 17 <12
Fluoride 2500 180 710 250 190
Gross Al;':lm i/] 917 416 2248 167 616
I('ix;:s Be! pCig 2616 2716 2015 1946
pes: i
Uranium-233 & 234 pCll;g - - 0.310.5 - -
Uranium-235 pCVg - - 0.1+0.2 - -
Uranium-238 pC 1/8 - - 0.310.3 - -
Thorium-228 pC;Ig . - 2.010.7 . .
Thorium-230 pC;lg - . 1410.7 . .
Thorium-232 pC;/g . - 1.810.7 . .
\_/ Lead-210 @ 46 KeV pC f - - 1.840.7 . -
Thorium-234 € 63.3 KeV pCf . - 1.140.5 - -
Thorium-234 @ 92.6 KeV PC f . - 14104 - -
Protactinium-234m @ 1001 KeV PCi llg - - 00164 - -
Radium 226 PCi - - 1.840.6 - -
cad-214 @ 295.2 KeV pCI/f - - 1.040.2 - -
cad-214 @ 352.0 KeV pC;f - - 0.9110.11 . -
Bismuth-214 @ 609.4 KeV PC f - - 1.010.1 - -
Bismuth-214 @ 1120.4 KeV C f - - 14104 - -
Bismuth-214 @ 1764.7 KeV pC;f - - 0.8210.35 - -
Actinium-228 @ 338 KeV PCi - - 1.5+0.3 - -
Actinium-228 @ 911 KeV pCifg - - 1.310.2 - -
Actinium-228 @ 968 KeV pc;/g - - 1.2+0.4 - -
Lead-212 @ 238 KeV P Ilg - - 1.310.1 - .
Bismuth-212 @ 727 KeV pCi - - 1.540.5 - -
Thellium-208 @ 583 KeV pC:,fé : : 14102 - :
Uranium-235 @ 143 KeV pCi - . 0.0010.08 - -
Potassium-40 @ 1460 KeV pCi/g - - - . -
Analysis:
Ammonia NH3-N <2.0 <2.0 58 <20 <2.0
S o 0 B B
ulfa mgkg
Tg{‘P Metals: mgl
ilver - - - - -
nic mg/ - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - . -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - .
Lead mg/l - - . - .
Selenium mg/l - - - - -
LP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Water pH units - - - - -
pH After Addition of 1 Normal HCLL  pH units - - - - -
i:l:of TCLP Extract pH units - - - - -
ount of Sample Extracted g - - - - -
Volatile Organic Analyses:
4-Methyl-Z-pentanone (MIBK) re'kg <1500 <1500 <1600 <1600 <1500

\—

See footnotes at ena of table.
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Sample Identification and Date
B29 B29 B29 B29 B30 B30
(0-0.5) (0.5-2.5) (23.0-24.5) (24.5-25.5) (00.5) (3.44.8)

Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/1/93 2/1/93
Total Analyses:
ilver mg/kg <23 <22 - <2.1 <2.3
ic mg/kg 0.95 26 16 - 15 13

Barium mg/kg 120 1400 50 - 20 110

Cadmium mg/kg 2.7 <2.3 <22 - 2.1 2.3

Calcium mg/kg 4600 33000 - 2100 2400

mium mg'kg 27 - 12 13

Mercury mg/kg 0.19 0.66 <0.061 - <0.059 <0.060

Nickel mg/kg <11 14 <11 - 14 12

Lead mg'kg 19 75 7.8 - 46 54

Antimony mgkg <22 <23 <22 - <21 <23

Selenfum mg/kg <0.21 <0.24 <0.24 - <0.23 <0.24

. mg'kg 130 2 - <10 16

Columbium mg'kg 47 270 60 - 2.3 72

antalum mg/kg 8.0 33 49 - 5.9 14
Fluoride 43000 6500 - K{] 140
Gross Alﬁm i 4649 1416 - 95 - 1246
Gx;%:s Be pCig 3245 2646 - 21t5 - 2616

8:

Uralxﬁum-233 & 234 pCi/} 3.6+0.5 56106 - - - -

Uranfum-235 G 02101 06102 - - - .

Uranium-238 ﬁ 3.610.4 6.110.6 - - - -

Thorium-228 P I,g 18+04 13+03 - . - -

Thorium-230 pCf 2.640.5 0.740.3 - - - .

Thorium-232 pCif 1.940.4 1.3+0.3 - - - -

Lead-210 @ 46 KeV pC 1/8 32408 11+l - . - -

Thorium-234 @ 63.3 KeV pC;f 4.310.8 6.611.7 - - - -

Thorium-234 @ 92.6 KeV pC;Ig 39106 64117 - . - :

Protactinium-234m @ 1001 KeV PCi 8.518.3  24+10 - - - -

Radium 226 PCi/g - - . - - -

cad-214 @ 295.2 KeV pC]llé 2.840.3 1041 - - - -
cad-214 @ 352.0 KeV pC‘F 3.010.2 1011 - - - -

Bismuth-214 @ 609.4 KeV pC;/g 2.8+0.2 9.610.4 - - - -

Bismuth-214 @ 1120.4 KeV pC l/g 3.2405 99408 - - - -

Bismuth-214 @ 1764.7 KeV pC‘/g 2.840.5 9.010.6 . - - -

- Actinium-228 @ 338 KeV pCf 1.840.3 2.640.3 - - - -
Actinjum-228 @ 911 KeV pCi 22103 34103 - . . :
Actinium-228 @ 968 KeV pCl/g 2.310.5 3.540.6 - - - .
Lead-212 @ 238 KeV ﬁ 20802 3102 - : : :
Bismuth-212 @ 727 KeV pCi - - - . - -
Thallium-208 @ 583 KeV PCi/g 22602 28:03 - : : :
Uranium-235 @ 143 KeV pClﬁ 0.2810.14 0.3510.20 - - - -
Potassﬁmni—w @ 1460 KeV pCi’g 1741 28+1 - - . -

alysis:
Ammonia NH3-N 58 120 32 - <2.0 <2.0
g? nits 7.02 6.72 5.58 - 6.87 6.48
Ifate mg/kg 136 158 74 - 110 68
TCLP Metals:
ilver mg/l <0.10 <0.10 - - - -
nic mg/l <0.10 <0.10 . . . .

Barium mg/l <10 <10 - - - -

Cadmium mg/l <0.10 <0.10 - - - -

Chromium mg/l <0.10 <0.10 - . - -

ercury mg/l <0.010 <0.010 - . - -

Nickel mg/l <1.0 <10 - - - -

ad mg/l <0.10 <0.10 - - - -

Selenjum | mg/l <0.10 <0.10 - - - .
TCLP Extraction Fluid Data:

Extraction Fluid No.1 No.1 - - - -

PH with Deionized Water pH units 6.76 6.65 - - - -

PH After Addition of 1 Normal HCL  pH units 2.09 3.36 - - - -

ﬂof TCLP Extract pH units 5.16 5.33 - - - -
ount of Sample Extracted g 50.0 50.0 - - - -
Volatile Organic Analyses:
4-Methy)-2-pentanone (MIBK) ng'kg <1500 <1600 <1600 - <1500 <1500

See footnotes at end of table.
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Parameter

Units

Sample Identification and Date

B30 B3l
(0-0.5)
2/1/93 22493

B31
(0.5-2.5)
2/2/93

B31
(7.5-8.0)
2/2/93

B32
(0-0.5)
2/3/93

Total Analyzes:
Silver

Antimony
Selenium

Tin
Columbium

[horium-232

Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV

%tactinium-zam @ 1001 KeV

dium 226
cad-214 € 295.2 KeV
cad-214 @ 352.0 KeV

gfxllfnte
TCLP

Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 11204 KeV
Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actintum-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
allium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV

ASTM Analysis:

Ammonia

tals:
Silver

enic
Barjum
Cadmium
a mium

ercury

Nickel
Lead
Selenium

TCLP Extraction Fluid Data:

Extraction Fluid
pH with Deionized Water

PH After Addition of 1 Normal HCL

of TCLP Extract
ount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-Z-pentanone (MIBK)

ek
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Sce footnotes at end of table.



Table 3
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Page 19 of 68
Sample Identification and Date
B32 B32 B33 B33 B33
(7.08.5)  (24.0-27.0) (0-0.5) (4.0-7.5)  (20.0-22.5)
arameter ni
P, Units 2/3/93 2/3%93 2/3/83 2/3/93 2/3/93
Total Ansalyses:
Silver mg/kg <23 <24 <23 <22 <2.5
Arsenic mg/kg 34 22 1.0 22 10
Barium mg’kg 78 48 10 230 130
Cadmium mg’kg 24 <24 <23 <2.2
Calcium mg/’kg 1200 1300 290 17000 1400
Chromium mg/kg 11 9.9 <23 14 1
Mercury mg/kg <0.060 <0.067 <0.059 <0.058 <0.062
Nickel mg/kg <11 <12 <11 <11 <12
Lead mg/kg 4.3 4.5 5.6 8.7 3.6
Antimony mgkg <23 <24 <25
Selentum mg/kg <0.24 <0.26 <0.23 <0.23 <0.25
Tin m, 14 <12 <11 0 <12
Columbivm mgkg 9.6 79 3.5 110
Tantalum mg/kg 12 13 4.7 20 74
ori f 200 4% 97 1 150
Gross Alpha lllf 2018 1015 1616 51+11 6.
88 {4
I(zl;o Beta i 1816 23+5 19156 2245
8
Urenfum-233 & 234 pCiE . . . 30105 -
P 7 S 1
Thorium-228 pcf - - - 24104 -
Thorium-230 pC:f - - - 5.110.6 -
Thorium-232 pCl/”Cl/ - - - 2.940.5 -
Lead-210 @ 46 KeV i - - - 4.1+1.2 -
Thorium-234 @ 63.3 KeV pCllg - - - 3.410.7 -
Thorium-234 @ 92.6 KeV pﬁ - - . 2.910.5 -
Protactinium-234m @ 1001 KeV P ‘lg - - - 0.016.4 -
Radium 226 pC f - - - 5.610.7 -
cad-214 @ 295.2 KeV PC 1/8 - - . 3.710.3 -
cad-214 @ 352.0 KeV pClIg - - - 3.840.2 -
Bismuth-214 @ 609.4 KeV pCf - - - 3.740.2 -
Bismuth-214 @ 1120.4 KeV pCl/g - - - 3.540.5 -
Bismuth-214 @ 1764.7 KeV pCi - - - 34104 -
Actinjum-228 @ 338 KeV PG : i : 26103 -
Actinjum-228 @ 911 KeV pCl/x - - - 3.140.3 -
Actinium-228 @ 968 KeV pClﬁ - - - 2.810.4 -
Lead-212 @ 238 KeV pCf - - - 2.610.1 -
Bismuth-212 @ 727 KeV pC;lg - - - 3.610.8 -
Thallium-208 @ 583 KeV PC Vg - - - 2.510.2 -
Uranium-235 € 143 KeV pClIg - - - 0.2010.12 -
Potassgtlxlm]-4q @ 1460 KeV pCi/g . - . 1741 -
ASTM Anslysis:
nia s mg/}?fLI;IHS-N <2.0 156 <2.0 132 7.0
P! nits 6.38 6.66 7.18 7.30 6.54
ulfate mg/kg 400 128 44 4 116
Tg{‘P Metals:
ilver mg/l - - - - -
Arsenic mg/l - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/] - - . . -
Lead mg/l - - - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - . -
pH with Deionized Water pPH units - - - - -
pH After Addition of 1 Normal HCL,  pH units - - - . .
R!;of TCLP Extract PH units - - - - -
va g_t]m% of Sa;ng\lﬁgxtracted g - - - - -
olatile Organic s0s;
4-Methyl- -penunon’é MIBK) re/kg <1600 <1700 <1500 <1500 <1600

Sce footnotes at end of table.



Table 3
(Continued)
Page 20 of 68
Sample Identification and Date
B34 B34 B34 B35 B35
(0-0.5) (7.5-10.0) (21.0-22.0) (0-0.5) (10.0-11.0)
Parameter Units 2/3/93 2/3/93 2/3/93 2/3/93 2/3/93
Total Analyses:
Sitver 07 mkg <1 @2 22 <20 <24
Arsenic mg/kg 0.64 2.1 16 0.82 0.96
arium mgkg 27 66 280 43 140
Ceadmium mg/kg <21 2 3.9 <20 2.7
Calcium mg/kg 650 1100 1600 790 1800
mium mg'kg 44 13 62 180
ercury mgkg 0.10 0.093 0.10 0.10 0.096
Nickel mg/kg <11 <11 25 <10 <12
Lead m 38 86 11 4.3 6.7
Antimony mg/kg <21 <22 <22 <20
Selenium mgkg <0.23 <0.23 <0.24 <0.023 <0.24
. mgkg <11 <1l 11 <10 100
Columbium mg/kg 10 11 10 17
Tantalum mg/kg <l.1 11 18 13 16
Grose Aipha T s tms des su i
88 3 615
G?;s Be‘:.a pCi/g 1645 2815 2445 2145 944
pes:
Uranjum-233 & 234 pCi/ - - - - -
Uranium-235 pClIx - - . - -
Uranium-238 pCf - - - - -
Thorium-228 pCf - - - - -
Thorium-230 pC)f - - - - -
- Thorium-232 p(hf - N - - -
Lead-210 @ 46 KeV PCg : : : : :
\_ Thorjum-234 € 63.3 KeV pcf - - . - -
Thorium-234 @ 92.6 KeV pCf - - - - -
Protactinium-234m @ 1001 KeV p(:n/8 - - - - -
Radium 226 pC:/g - - - - -
£ad-214 @ 295.2 KeV PCI/B - - - - -
cad-214 @ 352.0 KeV ple - . . - -
Bismuth-214 @ 609.4 KeV PG i X : : :
Bismuth-214 @ 1120.4 KeV 2Cip : : : : :
Bismuth-214 @ 1764.7 KeV pC:Ix - . - - -
Actinium-228 @ 338 KeV pcf - N - - .
Actinium-228 @ 911 KeV pClIs - - - - -
Actinium-228 @ 968 KeV pCf - . - - -
Lead-212 G 238 KeV pCi/e : : : : :
Bismuth-212 @ 727 KeV 1:>C|/g - - - - -
Thallium-208 @ 663 KeV SGiE : : : : :
Uranium-235 @ 143 KeV pCf - . - - -
PotassAx:tx}-iO @ 1460 KeV prlg - - - - -
alysis:
nia H3-N <20 0 <2. <2.0 480
ifate Poche. vy 1Y & 15
a m 136
TgﬂIvP Metals: .10
or mg/l . . . . <0.10
Arsenic mg/l - - <0.10 - <0.10
Barium mg/l - - <10 - <10
Cadmium mg/l - - <0.10 - <0.10
mium mg/l - - <0.10 - <0.10
lercury mg/l - - <0.010 - <0.010
Nickel mg/l - - <10 - <1.0
Sl e X : XTI PR
enium - - . - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - - No. 1 - No. 1
pH with Dejonized Water pH units - - 6.28 - 4.78
pH After Addition of 1 Normal HCL  pH units - - 1.63 - -
of TCLP Extract pH units - - 4.96 - 497
Vi :i‘lmz) of SappAlgExtracted € - - 40.0 - 40.0
olatile Organic yses:
4-Methyl-2-pentanone (MIBK) re'kg <1500 <1500 <1600 <1500 23000

—

N\

See footnotes at end of table.



Table 3

(Continued)
Page 21 of 68
Sample Identification and Date
B35 B36 B3s B38 B36 B38
(11.0-12.0) (00.5) (9.0-11.0) (11.0-13.0) (23.0-24.5) (0-0.5)
Parameter Units 2/3/93 2/4/93 2/4/93 2/4/93 2/4/93 2/2/93
Total Analyses:
Silver mg/kg <2.2 <24 - <24 2.5 <2.2
c m 0.44 3.7 - 11 4.6 2.7
Barium mg/kg 210 43 - 150 18 66
Cadmium m, 2.7 <24 - <24 <25 <2.2
Calcium mg/kg 3400 760 - 3000 1800 1400
Chromium mg/kg 210 838 - 62 17 12
Mercury mg’kg 0. <0.059 - <0.060 <0.062 <0.059
Nickel mg/kg 13 <12 - <12 <12 <11
Lead mg/kg 9.6 4.0 - 20 19 11
Antimony mg/kg <22 - <24 5 <22
Selenium mg/kg <0.23 <0.24 - <0.24 <0.25 <0.23
Tin m, 440 <12 - 480 13 <11
Columbium mg/’kg 23 35 - 35 38 21
Tantalum mg/kg 16 4.7 - 11 1.2 12
Fluoride 53000 73 - 13000 2900 1900
Gross %legl;m :{g 2746 2718 360120 - 1747 2747
gx;:s pCi/g 2815 2217 13010 - 2516 2745
Urenfum-233 & 234 pCY, 3 0803 181 - ] 1.3104
Uranium-235 pClﬁ - 0.010.1 0.940.2 - - 0.1+0.1
Uranium-238 pCf - 1.1104 1841 - - 0.910.2
Thorium-228 pCi - 1.0+0.2 201 - - 1.540.3
Thorium-230 ple - 1.210.3 3011 - - 14103
orium-232 p(c::ff - 1.010.2 21+1 - - 1.740.3
Lead-210 @ 46 KeV P f - 1.5+0.7 1542 - - 2.310.6
Thorium-234 @ 63.3 KeV PCi - 1.610.5 1543 - - 1.740.6
Thorium-?34 @92.6 KeV pCl/clﬁ - 13104 1942 - - 1.5+04
Protactinium-234m @ 1001 KeV pCi - 0.0+54  0%13 - - 0.0+6.0
Radium 226 ngﬁ - 2.240.5 4012 - - -
cad-214 @ 295.2 KeV P llg - 1.1+0.2 22+1 - - 1.610.3
£ad-214 @ 352.0 KeV pCf - 1.110.1 22+1 - - 1.540.1
Bismuth-214 @ 609.4 KeV pC;f - 1.140.1 22+ - - 1.510.2
Bismuth-214 @ 1120.4 KeV pCf - 1.0+0.3 221] - - 14104
Bismuth-214 @ 1764.7 KeV pCf - 1.0:0.3 2041 - - 1.7404
Actinium-228 @ 338 KeV PC f - 0.8840.20 20+1 - - 1.8640.3
Actinium-228 @ 911 KeV pglf - 0.9010.18 201 - - 1.910.2
Actinium-228 @ 968 KeV PC;F - 0.7410.39 22+1 - - 16104
Lead-212 @ 238 KeV pPCi - 0.7310.09 1841 - - 1410.1
Bismuth-212 @ 727 KeV pC:F - 12406 2243 - - N
Thellium-208 @ 583 KeV pC;; - 1.0+0.2 19+1 . . - 1.610.2
Uranium-235 @ 143 KeV pCi - 0.0010.83 0.9210.35 - - 0.0040.01
Potui:ni@ @ 1460 KeV pleé - 1741 151 - - 1641
alysis:
red NHSN 400 20 - 54 26 <20
nits 3.86 6.85 - 5.58 544 6.97
ulfate mg'kg 640 58 - 700 180 44
TCLP Metals:
Silver. mg/l <0.10 - - <0.10 - .
Arsenic mg/l <0.10 - - <0.10 - -
Barium mg/l <10 - - <10 - -
Cadmium mg/l <0.10 - - <0.10 - -
Chromium mg/l 0.21 - - <0.10 - -
ercury mg/l <0.010 - - <0.010 - -
Nickel mg/l <10 - - <10 - -
Lead mg/] <0.10 - - <0.10 . -
Selenium . mg/l <0.10 - - <0.10 - -
TCLP Extraction Fluid Data:
Extraction Fluid No.1 - - No.1 - -
pH with Deionized Water pH units 3.80 - - 4.55 - -
pH After Addition of 1 Normal HCL.  pH units - - - - - -
g‘of TCLP Extract pPH units 4.80 - - 4,92 - -
ount of Sample Extracted £ 40.0 - - 40.0 - -
Volatile Organic Analyses:
4-Methyl-Z-pentanone (MIBK) pe/kg 91000 <1500 - 6900 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
B3s Bss B39 B39 B3g
(2.5-5.0) (13.0-18.7) (0-0.5) (8.0-10.0) (12.0-13.0)
Parameter Units 2/2/93 2/2/93 2/1/93 2/1/93 2/1/93
Total Analyses: ’
Silver mg/kg <2.2 <2.0 <24 <.1 <20
Arsenic mg/kg 1.9 21 34 17 a3
Barium mg/kg 25 26 87 84 210
Cadmium mg/kg <2.2 <20 8.1 6.9
Calcium mg/kg 580 770 1600 2000 2100
Chromiuvm mg/kg 4.0 <20 31 34
Mercury mg/kg <0.056 <0.055 <0.059 <0.056 <0.057
Nickel mg/kg <11 <10 12 37
Lead mg/kg 5.6 16 78 14 6.3
Antimony mg/kg <22 <20 <22 <21 <20
Selenium m; <0.22 <0.22 <0.24 <0.22 0.33
Tin mg/kg <11 32 35 17
Columbium mgkg 9.0 120 32 11 11
Tantelum mgkg 11 3.3 12 43 39
Fluoride ms/kg 280 3700 360 190 150
Gross Al;él;a P llllg 915 +3 - 2818 -
Gross Be pCig 2016 2215 - 2746 -
Isotopes:
Uranum-233 & 234 G . . . . .
Uranium-235 pClﬁ - - - - -
Uranium-238 pCL - - - - -
Thorium-228 ple - - - - -
Thorium-230 pCf - - - - -
Thorium-232 pC:ﬁ - - - - -
Lead-210 @ 46 KeV Loy : : : : :
Thorium-234 € 63.3 KeV PGis : : : : :
Thorium-234 @ 92:6 KeV pclﬁ - . . : :
Protactinium-234m @ 1001 KeV pCi - - - - -
Radium 226 pCif - - . - -
cad-214 @ 295.2 KeV pCiﬁ - - - - -
ead-214 @ 352.0 KeV pC:/l,g - - - - -
Bismuth-214 @ 609.4 KeV PCi - - - - -
smuth-214 @ 1120.4 KeV ]:Cl/g - - - - -
Bismuth-214 € 1764.7 KeV pcﬁ - . - - -
Actinjum-228 @ 338 KeV pC‘/g - . . . -

- Actinium-228 @ 911 KeV pcf - - - . .
Actinium-228 @ 968 KeV pCi - - . . .
Lead-212 @ 238 KeV pc;ﬁ . . - : :
Bismuth-212 @ 727 KeV pCi - - - - -
Thallium-208 @ 583 KeV YGi : : : : :
Uranium-235 @ 143 KeV pClﬁ - - - - -
Potassium-40 @ 1460 KeV pCi/g . . . . :

alysis:
Ammonia NH3-N <2.0 22 <2.0 <2.0 <2.0
Bulfate mehs 44 1% e 6" 560
a
Tg{l’ Metals: 0
ilver, mg/l - - - <0.10 <0.10
enic mg/1 - - - <0.10 <0.10
Barjum mg/l - - - <10 <10
Cadmium mg/l - - - <0.10 <0.10
Chromium mg/l - - - <0.10 <0.10
ercury mg/l - - - <0.010 <0.010
Nickel mg/l - - - <1.0 <10
e Moo o 1 3k 3B
TCLP Extraction Fluid Data: me 10
Extraction Fluid - - - No. 1 No. 1
pH with Deionized Water pH units - - - .34 711
pH After Addition of 1 Normal HCL  pH units - - - 1.76 1.70
ﬂof TCLP Extract pH units - - - 4.96 4.90
w gxlm% of Sa;nilg Extracted g - - - 50.0 50.0
olatile Organic yses:
4-Methyl-2-pentanone (MIBK) pe’kg <1500 1500 <1500 <1400 <1500

Sce footnotes at end of table.
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Sample Identification and Date
B41 B4l B41 B42 B42 B42

(0-0.5) (0.5-25) (8.3-11.1) (0-0.5) (0.5-2.0) (9.0-11.0)

Parameter Units 2/1/83 2/1/93 2/1/93 2/1/93 2/1/93 2/1/93
Total Analyses:
ilver, mg/kg <21 <25 <24 <24 4 <2.1
m| 19 1.7 <0.24 0.66 <0.23 3.3
Barium mg/kg 130 91 59 240 60 330
Cadmium m <2.1 <25 <24 2.5 <24 2.8
Calcium mg/kg 1600 1400 1300 2400 1400 1800
Chromium mgkg 9.7 13 2 1 13
Mercury m <0.060 <0.062 <0.060 <0.059 <0.059 <0.058
Nickel mg/kg 13 <12 <12 <12 19
Lead mg'kg 5.6 40 <0.24 4.7 0.58 3.9
Antimony mg/kg <1 <25 <21
enium mgkg <0.24 <025  <0.24 <0 <0.23 <023
mg/kg <11 <12 <12 <12 <12 <11
Columbium mg/kg 9.6 3.7 3.6 4.7 3.5 5.8
antalum mg'kg 12 4.9 84 8.2 71 12
oride 150 1200
Gross Alpha i - - - 1716 -
gmss Be rCilg - - - - 3046 -
Uraninm-233 & 234 pCiJg - - - - . -
gramum-ggg pCi - - - - - -
ranivm- PC/ - - - - - -
Thorium-228 pCif - - - - - -
Thorium-230 pCf - - - - - -
Thorium-232 pCf - - - - - -
Lead-210 @ 46 KeV pgi; - - - - - -
U Thorium-234 @ 63.3 KeV PCi/g - - - - - -
Thorium-234 @ 92.6 KeV PC if - - - - - -
Protactinium-234m @ 1001 KeV pC f - - - - . -
Radium 226 PCi llg - - - - - -
Lead-214 @ 295.2 KeV pc;/g . . - - - N
Lead-214 @ 352.0 KeV pCf - - - - - -
Bismuth-214 @ 609.4 KeV p&lg - - - - - -
Bismuth-214 @ 1120.4 KeV P vg - - - - - -
Bismuth-214 @ 1764.7 KeV pC f - - - - - .
Actinium-228 @ 338 KeV pC;/g - - - - - -
Actinium-228 @ 911 KeV pC;f - - - - - -
Actinium-228 @ 968 KeV pC;f - - - - - -
Lead-212 @ 238 KeV pCf - - - - - -
Bismuth-212 @ 727 KeV pc;/; - - - - - -
Thallium-208 @ 583 KeV pc;/; - . . . - -
Uranium-235 @ 143 KeV pr/K - - - - - -
Potassium-40 @ 1460 KeV pCilg - - . - - -
ASTM Analysis:
Ammonia NH3-N <20 <2.0 <2.0 <2.0 <2.0 <2.0
nits 6.50 7.12 6.89 6.28 6.51 6.55
ulfate mg/kg 150 44 94 48 52 102
TCLP Metals:
Silver mg/l - - - - - <0.10
Arsenic mg/l - - - - - <0.10
Barium mg/l - - - - - <10
Cadmium mg/l - - - - - <0.10
hromium mg/l - - - - - <0.10
Mercury mg/l - - - - - <0.010
Nickel mg/l - - - - - <1.0
e Moo o o o1 3k
Seleniu - - - - - .
TCLP Extractlon Fluid Data:
Extraction Fluid - - - - - No. 1
pH with Deionized Water pH units - - - - - 7.15
After Addition of 1 Normal HCL  pH units - - - - - 1.67
ﬂof TCLP Extract pH units - - - - - 4.94
ount of Sample Extracted g - - - - - 50.0
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ngkg <1600 <1600 <1600 <1500 <1500 <1500

k/‘

Sce footnotes at end of table.



Table 8
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Page 24 of 58
Sample Identification and Date
B4s B48 B46 B47 B47
(0-0.5) (6.1-7.7) (19.8.22.0) (0-0.5) (0.5-2.6)
Parameter Units 2/1/83 2/1/93 2/1/93 2/4/93 2/4/93
Tty olyses: mg/kg 23 <21 <3 <23
mg/kg 15 <0.24 14 0.86 .
Barium mg/kg 80 110 87 28 -
Cadmium mg/kg <2.3 24 <23 <23 -
Calcxgin:lm mg/kg ggoo 1%)0 1600 y -
Mercury mefke <0.059 <0.059 <0.061 <0.059 -
Nnckel m| <12 <12 <12 -
mg/kg 5.5 66 36 22 -
Antimony mg/’kg <23 <21 <23 -
Selenium mgkg <0.24 <0.24 <0.24 <0.23 -
mg'kg <12 <11 <12 <12 -
Columbium mg’kg 71 8.2 6.1 1.2 -
Tentalum mg/kg 11 9.4 8.5 35 -
Fluori 310 120 740 64 -
Gross Alph W . 11+5 - 1116 93113
ss 2CiE . 2446 - 2046 53+17
Uramuxn-233 & 234 pCi/j - - - - 5.110.6
Uranim 298 PaVE : X : : bat07
ranfum- - - - - .810.
Thorium-228 pCl/g - - - - 7.0£1.0
Thorjum-230 pCl/g - - - - 11+1
Thorium-232 pClﬁ - - - - 8.1+1.0
Lead-210 @ 46 KeV pCf - - - - 5.7+1.3
Thorium-234 @ 6 3 3 KeV pCl/g - - - - 5.04+2.1
Thorium-234 @ 92.6 KeV pCf - - - - 4.110.8
’rotactlmum—234m @ 1001 KeV pCf - - - - 1149
Radium pC i/g - - - - 10£1
£ad -214 G 295.2 KeV pC f - - - - 71104
ead-214 @ 352.0 KeV pC;f - - - - 7.010.3
Bismuth-214 @ 609.4 KeV pC;ﬁ - - - - 6.610.3
Bismuth-214 @ 1120.4 KeV pC;f - - - - 7.1+0.6
Bismuth-214 @ 1764.7 KeV pC;Ig - - - - 7.010.6
Actinium-228 @ 338 KeV pgf - - - - 6.210.5
Actinium-228 @ 911 KeV P f - - - - 6.610.4
Actinfum-228 @ 968 KeV pCl/g - - - - 7.140.6
Lead-212 @ 238 KeV pg;ﬁ - - - - 4.740.2
Bismuth-212 @ 727 KeV P I/g - - - - 6.540.9
allium-208 @ 583 KeV pCi - - - - 6.010.3
Uranium-235 @ 143 KeV p(!l/8 - - - - 0.2310.21
Apsgl'tﬁﬁn#q @ 1460 KeV pCig - - - - 1611
alysis:
Ammonia Ve NH3.N <20 <2.0 <20 -
fate mghg 178 350 15 e :
al -
TgI].P Metals:
ilver mg/l - - - - .
Arsenic mg/l - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l . - - - -
Nickel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - . -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized W pH units . - . - -
pH After Addmon of 1 Normsl HCL pg um:a - - - - -
tnits - - - - -
vi:lla:unt of Samﬂ: l!‘]Extrm:ted P g - - - - .
olatile ic 8CS;
4-Methyl -5 pentanone (MIBK) ngkg <1500 <1500 <1600 <1500 .

See footnotes at end of table.
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Sample Identification and Date
B47 B47 B48 B48 B48
(16.0-17.5) (24.5-26.0) (0-0.5) (12.5-15.0) (24.5-26.0)
Parameter Units 2/4/93 2/4/93 2/4/93 2/4/93 2/4/93
Total Analyses:
gilver yees mg/kg <24 <25 <24 <24 <2.5
mg/kg 2.7 10 16 28 1.7
Barium mg/kg 240 200 44 110 69
Cadmium mg/kg <24 <2.5 <24 <24 <25
Calcium mg/kg 1600 1800 820 1700 1300
mium mg/kg 54 18 6.7 21 18
Mercury mg/kg <0.060 <0.062 <0.060 <0.060 <0.063
Nickel mg/kg <12 <12 <12 <12 <13
i e 0 B0 0L &
imon;
Seleniuxg mg/kg <0.24 <0.25 <0.24 <0.24 <0.25
mg/kg 710 <12 43 <13

Columbium mg/kg 35 130 24 93 176

antalum mg/kg 13 2.5 24 12 10
Fluoride 170 180 770 1100 1100
Gross Alpha %:Il‘g - 2418 1146 2416 1316
Gross Bega pClé - 3616 2616 33t5 3016

pes:

Uranium-233 & 234 pCl/ - 0.610.8 - 1.340.5 -

Uranium-235 i - 0.210.2 - 0.0+0.1 -

Ummumn!“g-%S pc‘pr'll - 0.610.4 - 2.010.6 -

Thorium-228 p(ll/g - 2410.4 - 1.740.5 -

Thorium-230 pC:f - 20104 - 2.940.6 -

Thorium-232 pClﬁ - 1.040.2 - 1.510.4 -

Lead-210 @ 46 KeV pC‘i/x - 2.840.7 - 2.110.9 -

\ / Thorium-234 @ 63.3 KeV pCl/8 - 1.110.6 - 2.540.7 -
Thorium-234 @ 92.6 KeV pc-/g . 15104 - 22104 -
Protactinur.234m @ 1001 KeV BGig : oowr7 Qo2

adium pCi/ - 640. - .510. -
~ad-214 @ 295.2 KeV pCll/; - 39404 - 2.240.3 -
cad-214 @ 352.0 KeV pCi - 4.140.2 - 2.2140.1 -
Bismuth-214 @ 609.4 KeV prﬁ - 3.910.2 - 2.010.2 -
Bismuth-214 @ 1120.4 KeV pC - 4.240.6 - 2.240.4 -
Bismuth-214 @ 1764.7 KeV pCl/8 . 3.7140.6 - 1.840.3 -
Actinfum.228 @ 338 KeV pc://ﬁ : 18103 - 17403 -
Actinium-228 @ 911 KeV pCf - 1.9103 - 1.810.2 -
fum-228 @ 968 KeV pC Vg - 2.140.4 - 1.9104 -
Lead-212 @ 238 KeV pCI/g - 2.010.2 - 1.310.1 -
Bismuth-212 @ 727 KeV pCl/g - 2.540.8 - 2.410.6 -
allium-208 @ 5683 KeV pC 1/8 - 2.140.2 - 1.740.2 -
Urarnium-235 @ 143 KeV pC ‘lg - 0.1740.15 - 0.0010.10 -
PotassAi:nid(Q @ 1460 KeV pCig - 1611 - 16+1 -
alysis:
nia e NH3-N 178 162 3.0 320 116
nits 4.75 5.26 6.32 7.12 8.78
Ifate mg'kg 44 44 68 400 540
TCLP Metals:
Silver, mg/l 3 ig - - - -
nic mg/l - - - .
Barium mg/l <10 - - . .
Cadmium mg/l <0.10 - - - -
Chromium mg/l <0.10 - - . -
Mercury mg/l <0.010 - - - -
‘Ilcléel mg/l :%(1)0 - - - -
Les mg)l . - - - -
Selenium mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
Extraction Fluid No.1 - - - .
pH with Deionized Water pH units 4.0?2) - - - .
PH After Addition of 1 Normal HCL.  pH units NA - - - -
of TCLP Extract pH units 4.89 - - - -
Velou nb of SagnpAle Elixtracted ['4 40.0 - - - -
olatile Organic Analyses:
4-Methyl- -pcntanorge (MIBK) ne'kg 190000 20000 <1500 <1600 <1600

\/.

See footnotes at end of table.
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Sample Identification and Date
B4S B49 B49 B49 B50
(0-0.5) (0.5-2.0) (4.5-7.0)  (17.0-19.0) (0-0.5)
Parameter Units 2/6/93 2/6/93 2/5/93 2/5/93 2/5/93
Total Analyses:
Sitver. me/kg <24 . <24 Q4 2
Arsenic mg/kg 21 - 24 1.7 0.81
Barium mg/kg 1000 - 87 69 460
Cadmium mg/kg 2.5 - 26 <24 36
Calcium mg/kg 9100 - 4300 1300 3900
Voroary ™ mg/ky 8072 . +0.060 o050 3676
TCU X - X X
Nickel © mg/kg 16 ) 13 a2 Q2
ind e L o % BB
n .
Seleniunir m; <0.24 - <0.24 <0.24 <0.24
i mg'kg 100 - 21 <12 46
Columbium mg/kg 330 - 13 5.9
Tantalum mg/kg 20 - 17 95 21
Fluori %l;g 7900 - 3200 650 1
Gross A]glaxa i 42£10 61+12 - 1016 61+12
Gross Be: pCi/‘é 4416 3316 - 2316 3416
Isotopes:
Uraﬁum-%3 & 234 pCi/ 3.24104 3.740.5 - - 4.240.5
Uranium-235 pCf 0.110.1 0.110.1 - - 0.240.1
Uranium-238 [pCl./g 3.5104 4.140.5 - - 4 810.5
Thorium-228 pCiIx 2.410.3 2.510.5 - - 18104
Thorium-230 ple 46104 5.010.6 - - 34105
Thorium-232 pCl/‘/g 2.740.3 24104 - - 1.710.3
Lead-210 @ 46 KeV pCf 5.210.9 3.940.8 - . 3.2¢1.6
Thorium-234 € 63.3 KeV pCi 43115 5.240.9 - - 49112
Thorium-234 @ 92.6 KeV pCl/g 3.410.5 4.0+0.6 - - 4.511.0
Rt g, s @ 1001 KeV i ep07 77508 - : 63107
m A 7130, - - .310.
Lead-214 @ 295.2 KeV pClIg 4.110.3 4.310.4 - - 3.110.3
Lead-214 @ 352.0 KeV p('h/g 4.240.2 4.610.2 - - 3.410.2
Bismuth-214 @ 609.4 KeV pClF 3.910.2 4.310.2 - - 2.940.2
Bismuth-214 @ 1120.4 KeV pClF 3.740.5 4.410.6 - - 3.240.5
Bismuth-214 @ 1764.7 KeV pCf 3.810.4 3.510.5 - - 2.840.4
Actinium-228 @ 338 KeV pCf 2.610.3 2.810.4 - - 2.010.3
Actinium-228 @ 911 KeV g 2910.3 2:610.3 - - 2.240.2
fisii Pag gy v A A
TR AN BV g1 2me7 : 24107
um- .310. 630, - - 2.010,
Uranium-235 @ 143 KeV pC’I/g 0.0010.12 0.1910.14 - - 0.2410.16
mﬁ:m‘;q @ 1460 KeV pCilg 171 18+1 - - 17+1
alysis.
nia NH3-N 32 - <2.0 162 32
P nits 6.63 - 7.76 8.00 6.53
TC‘JIEP(MN? tal mg/kg 220 138 110 60
etals:
Silver mg/l <0.10 - - - <0.10
Arsenic mg/l <0.10 - - . <0.10
Barium mg/l <10 - . - <10
Cadmium mg/l <0.10 - - - <0.10
Chromium mg/l <0.10 . - - <0.10
Mercury mg/l <0.010 - - - <0.010
ﬁ&'ﬁ:‘l mgmgnll :‘1) .({0 . - . <10
o8 . - - - <0.1
Selenium mg/l <0.10 - - - <0.18
'CLP Extraction Fluid Data:
Extraction Fluid No. 1 - - - No.1
pH with Deionized Water pH units 5.89 - - - 6.63
pH After Addition of 1 Normal HCL  pH units 1.93 - - - 1.96
ﬂof TCLP Extract pH units 495 - - - 5.00
ount of Sample Extracted g 40.0 - - - 40.0
Volatile Organic Analyses:
4.Methy!-2.pentanone (MIBK) nekg <1600 - <1500 <1500 <1600

See footnotes at end of table.
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Page 27 of 68

— Sample Identification and Date
B50 B50 B5O B51 B51
0.5-20) (9.5-12.0) (14.5-17.0) (0-0.5) (0.5-2.5)
2/5/93 2/6/83 2/6/93 2/4/93 2/4/93

Parameter

Total Analyses:
Silver yee

Barium

Cadmium

Calcium
mium

Mercury
Nickel
Antimony
Selenium

Columbium

Tantalum

Fluoride

Gross Alpha

Gross Beta

Isotopes:

Uranium-233 & 234

Uranium-235

Uranium-238

Thorium-228

Thorium-230

Thorium-232

Lead-210 @ 46 KeV
I\ Thorium-234 @ 63 3KeV
Thorium-234 @ 92.6 KeV
’rotnctmmm-234m @ 1001 KeV

] m 226
..ead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinjum-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
allium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 € 1460 KeV
ASTM

Analysis:
nia

Ifate
TCLP Metals:
Silver

Arsenic

Barium

Cadmium

a mium

ercury

Nickel

Lead

Selenium .

TCLP Extraction Fluid Data:
Extraction Fluid
PH with Deionized W pH units
pH After Addmon of 1 Normal HCL pH units
Kmof TCLP Extract pH units

ount of Sample Extracted

Volatile Organic Analyses:

4-Methyl-2-pentanone (MIBK)
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See footnotes at end of table.
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Table 8
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Page 28 of 68
Sample Identification and Date
B51 B51 B52 B52 B52
(10.0-12.5) (24.0-26.0) (0-0.5) (0.5-2.6) (24.0-26.5)
Parameter Units 2/4/93 2/4/93 2/4/83 2/4/93 2/4/93
Total Analyses:
Silver yee mgkg <24 <26 <23 <23 <26
nic mg/kg 2.1 14 089 0.79 1.5
Barium mg/kg 71 56 28 60 48
Cadmium mg/kg <24 <28 <23 <2.3 <28
Calcium mg’kg 2000 700 1100 1600
Chromium mg/kg 11 24 8 10 9.6
Mercury mg’kg <0.059 <0.064 <0.057 <0.057 <0.065
Nickel m, <12 <13 <11 <11 <13
Lead mgkg 49 59 23 49 958
Antimony mg/kg <24 6 <23 <26
Selenium mgkg <0.24 <0.26 <0.23 <0.23 <0.26
Tin mg/kg 22 17 <11 31 <13
Columbium mgkg 57 5.1 2.3 34 52
Tantalum mg/kg 18 38 2.3 5.7 5.2
Fluoride 1400 5400 480 5600 580
Gross Alﬂm i - 1747 615 56+10 1616
gms Be pCi/§ . 2616 497 3216
8:
Urenfum-233 & 234 PGk . . . 26104 -
Uranium-235 PC f - - - 0.240.1 -
Uranium-238 pC l/g - - - 3.310.4 -
Thorium-228 pC .Ig - - - 4.8+0.6 -
Thorium-230 pC f - - - 5.540.6 -
Thorium-232 pCi - - - 4.310.6 -
Lead-210 @ 46 KeV pglﬁ - - . 3.9+1.0 -
Thorium-234 @ 63.3 KeV P le - - - 2.5+1.8 -
Thorium-234 @ 92.6 KeV P f . . . 3.510.7 -
Protactinium-234m @ 1001 KeV PCi - - - 0.046.56 -
Radium 226 cﬂg - - - 7.810.8 -
Lead-214 @ 295.2 KeV P cl/g - - - 47404 -
Lead-214 @ 352.0 KeV pCi - - - 4.610.2 -
Bismuth-214 @ 609.4 KeV pCl/IIg - - - 4.140.2 -
Bismuth-214 @ 1120.4 KeV pCi . - - 4.440.5 -
Bismuth-214 @ 1764.7 KeV ple - - . 4.410.5 -
Actinjum-228 @ 338 KeV FCi/g ) : : 50104 -
Actinfum-228 @ 911 KeV TCile . - - 5.540.4 -
jum-228 @ 968 KeV pCl/g - - - 5.240.6 -
Lead-212 @ 238 KeV pClIx - - - 4.910.2 -
Bismuth-212 @ 727 KeV pCf - - - 4.910.8 -
Thallium-208 @ 583 KeV pCl/g - - - 4.940.3 -
Uranium-235 @ 143 KeV 2Ci/g : : : 000:0.13 -
Potastx:n}-tto @ 1460 KeV pC:lg - - - 16+1 -
alysis:
rad NH3N 320 22 <20 26 62
nits 8.18 7.93 647 6.04 10.47
Ifate mg/kg 220 240 44 52 174
Tg{..P Metals: gl
ilver - - - - -
Arsenic mgl - - - - .
Barium mg/l - - - - .
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/] . : : i -
Nickel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Dejonized Water PH units - - - - -
pH After Addition of 1 Normal HCL units - - - - -
MTC xtract , pHunits - - - - -
s it n%) of Sa.leIeml:l‘.xtracted ['4 - - - - -
olatile ic yses:
-Methyl-2-pentanone T < < < < <
4-Methyl t (MIBK) 1500 1700 1500 1500 1700

See footnotes at end of table,
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Table 8
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Page 29 of 68
Sample Identification and Date
B63 B53 BS53 B54 B54
(0-0.5) (9.0-12.5) (23.0-24.9) (0-0.5) (0.5-2.0)
Parameter Units 2/8/93 2/8/93 2/8/93 2/5/93 2/5/93
Total Analyses:
Silver yee mg/kg <24 <23 <25 <2.5 <2.5
Arsenic mg'kg 0.64 2.3 14 3.6 1.9
Barium mgkg 24 100 130 200 2300
Cadmium mg/kg <24 <23 3.1 3.3 3.2
Calcium mgkg 530 1400 1600 3000 12000
Chromium mg'kg 4.9 15 17 22 38
Mercury mg/kg <0.059 <0.057 <0.063 0.30 0.16
Nickel mg'kg <12 <11 16 30
Lead mg’kg 25 5.9 4.3 35 83
Antimony mg/kg <24 <23 <25 <25 <25
Selenium mgkg 0.28 0.29 0.33 <0.25 <0.25
i mg/kg <12 16 92 21 43
Columbium mg/kg <12 95 6.3 26 110
antalum mgkg <1.2 4.6 38 17 42
oride 150 870 3300 4600 31000
Gross Al{}‘m 616 1748 1347 92+15 73+13
88 Be pCl/E 2316 2616 2916 487 4547
8
Uranfum-233 & 234 ¥ . . . 64106 47405
Urantum-235 pCi/lF - - - 0.210.1 0.140.1
Uranfum- pCf - . - 6.740.6 4.740.5
Thorium-228 pCf - - - 2.810.5 27104
Thorium-230 pCf - - - 11+1 8.740.8
Thorium-232 PC ‘,g - - - 3.310.5 3.310.5
Lead-210 @ 46 KeV PC f - - - 9.7+1.2 6.2+1.0
Thorium-234 @ 63.3 KeV PCi B - . 5.9+1.6 4.410.9
Thorium-234 @ 92.6 KeV pCllf - - - 6.4+1.5 4.610.7
Protactinium-234m @ 1001 KeV pCi - - - 0.017.9 1619
Radium 226 pClﬁ - - - 1241 1241
rad-214 @ 295.2 KeV pC f - - - 8.5+04 7.740.6
ad-214 @ 352.0 KeV pC f - - - 8.740.3 7.440.3
Bismuth-214 @ 609.4 KeV Pcf - - - 8.210.3 7.340.3
Bismuth-214 @ 1120.4 KeV pC f - - - 8.210.6 7.740.7
Bismuth-214 @ 1764.7 KeV pg;/g - - - 7.610.6 6.740.7
Actinium-228 @ 338 KeV P Cf - - - 29404 2.810.4
Actinium-228 @ 911 KeV P f - - - 3.640.3 2.940.3
Actinium-228 @ 968 KeV rC ‘/g - - - 3.510.5 3.010.6
Lead-212 @ 238 KeV PC f - - - 2.240.1 2.610.2
Bismuth-212 @ 727 KeV pC l/g - - - 3.910.8 4.611.0
Thallium-208 @ 583 KeV pCi - - - 3.110.3 2.840.3
Uranium-235 @ 143 KeV pCf - - - 0.2940.18 0.2810.15
Potassium-40 @ 1460 KeV pCl’& - - - 2011 18+1
Analysis:
nia NH3-N <2.0 178 300 34 38
) nits 6.16 7.90 647 8.46 7.50
Ifate mgkg 74 220 740 240 480
TCLP Metals:
Silver mg/l - - - <0.10 <0.10
Arsenic mg/l - - - <0.10 <0.10
Barium mgl - - - <10 <10
Cadmium mg/l - - - <0.10 <0.10
Chromium mg/l - - - <0.10 <0.10
Mercury mg/l - - - <0.010 <0.010
Nickel mg/l - - - <1.0 <10
Lead mg/l - - - <0.10 <0.10
Selenium . mg/l - - - <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - - . No.1 No. 1
pH with Deionized Water pH units - - - 948 8.06
pH After Addition of 1 Normal HCL  pH units - - - 2.06 2.16
of TCLP Extract pH units - - - 5.23 5.02
ount of Sample Extracted g . - - 40.0 40.0
Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK) ng’kg <1500 <1600 <1600 <1600 <1600

See footnotes at end of table.
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(Continued)
Page 30 of 58
Sample Identification and Date
B54 B56 B56 B5S B66
(19.0-21.8) (1.0-2.0) (7.0-9.5) (17.0-19.0) (0-0.5)
Parameter Units 2/5/93 2/4/93 2/4/93 2/4/93 2/4/93
Total Analyses:
gilver yee mg/kg <24 <2.3 <2.3 <25 <24
Arsenic mg/kg 12 4.3 14 38 0.91
Barium mg’kg 39 36 68 200
Cadmium mg/kg <24 <23 <23 <25 <24
Calcium mg/kg 940 1000 1300 140000
Chromium mg/kg 8.7 8.1 8.7 6.3
Mercury mg’kg <0.059 <0.058 <0.068 <0.062 0.13
Nickel mg’kg <12 1 <12 <12 14
Kotim e B ) s 7 %
t
Se]eniglg mg/kg <0.24 <0.23 <0.23 <0.25 <0.24
mg/kg <12 16 <12 12 9
Columbium mg’kg 24 210 6.9 50 35
m;
Gross Alpha f 1447 86112 2547 1316 110110
Ismt:s Bel:.a pCig 2616 69+7 2616 2416 2+7
Uranium-233 & 234 pCl/l/g . 191 0.610.2 - 9.940.7
ranium-236 pC Vg - 0.610.2 0.010.1 - 0.310.1
ranium- pCf - 2041 0.410.2 - 101
Thorium-228 pCVg - 1241 1.610.4 - 12+]1
Thorium-230 pCf . 1641 1.140.4 - 1241
Thorium-232 pCiE . 131 1.740.4 . 11#1
Lead-210 @ 46 KeV pCf - 7.911.5 0.7840.59 - 4.0+1
:I‘horium-234 @63.3 KeV PC f - 1312 1410.6 - 5.412.5
Thorium-234 @ 92.6 KeV pCiz - 13t1 174055 . 12132
Someeelomy R D mm o g 0 b
m - 60, -
Lead-214 @ 295.2 KeV gCI/g - 13+1 1.540.2 - 6.810.4
Lead-214 @ 352.0 KeV pCf - 1341 1410.1 - 6.910.3
Bismuth-214 @ 609.4 KeV pClF - 1311 1.310.2 - 6.740.3
Bismuth-214 @ 1120.4 KeV pCll/é - 1341 1.8410.4 - 6.910.7
ey T o gm0 g
infum- e - 610. - 410.
Asan s S e 0 o e -
infum- e - .740. -
Lead-212 @ 238 KeV pCllg - 12+1 1.340.1 - 9.840.4
MR ey, e o mdmer o
um-. e - . . - - o
Uranium-235 @ 143 KeV pClV/g - 0.60£0.26  0.00+0.09 - 0.2910.24
Potassg:mi-ﬂ_) @ 1460 KeV pCi/g - 4.640.9 1441 - 10+1
ASTM Analysis:
Ammoni NH3-N <2.0 34 9.6 6.0 74
ma P nits 8.29 11.73 7.44 9.60 9.85
Tctilgﬁe tal mg/kg 74 4 100 192 122
8
Silver, mg/] - <0.10 - - <0.10
Bergam A - > : 3o
S - SR N
romium - . - - .
N -
ic - <l. - - <l.
Lead mg/l - <0.10 - - <0.10
Selenium | mg/l - <0.10 - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid ) . No. 2 - - No. 2
pH with Deionized Water PH units - 12.62 - - 12.20
pH After Addition of 1 Normal HCLL  pH units - 12.35 - - 8.32
s e - N <
ount of Sample Extr: - . . - .
Volatile Organic inalyses: &
4-Methyl-2-pentanone (MIBK) ugke <1500 <1500 <1500 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
B66 B56 B56 B57 B57
45-70) (120-145) (17.0-19.0) (0-0.5) (24.5-27.0)
Parameter Units 2/4/93 2/4/93 2/4/93 2/5/93 2/6/93
Total Analyses:
Silver mg/kg <23 - @5 <25
: mg/kg 3.1 - 24 0.93 <0.25
Barium mg/kg 8100 - 92 75 80
Cadmium mg/kg 3.7 - <25 <25 3.1
Calcium mg/kg 5800 - 1100 1500
o me/ke 0.092 . 0063 .06 20.062
ry X - X
Nickel g’kg 17 - <13 <12 20
Lead mg/kg 25 - 5.8 7.2 6.1
Antimony mg/’kg <23 - <25 <25 <25
Selenium mg’kg <0.23 - <0.25 <0.25 <0.25
mg/kg 34 - <13 <12 4
Columbium mg/kg 29 - 5.0 8.1
antalum mg/kg 15 - 8.8 5.0 11
Fluoride / 2200 . 270 84 200
Gross Alpha i . 1846 19+7 1918 1618
t;s Be pCig - 205 27+6 2145 3317
s
Ureaiam-233 & 234 pGig . . ] ) ]
ranium-235 pC’Ig - - - - -
Uranium-238 pCl,g - - - - .
Thorium-228 pCllg - - - - .
Thorium-230 pCf - - - - -
Thorium-232 ]:gl,g - - - - -
Lead-210 @ 46 KeV P Cf - - - - .
\ Thorjum-234 @ 63. 3 KeV P - - - - -
Thorium-234 @ 926 KeV p# - - - - -
rmgactinmm-%cim @ 1001 KeV gcllg - - - - .
m - - - - -
[ead-214 @ 295 2 KeV pCf - - - - -
Lead-214 @ 352.0 KeV pClP - - - - -
Bismuth-214 @ 609.4 KeV prﬁ - - - - -
Bismuth-214 @ 1120.4 KeV pCVg - - - - -
Bismuth-214 @ 1764.7 KeV pC 1/8 . - - - -
Actinium-228 @ 338 KeV pC ‘/g - - - - -
Actinium-228 @ 911 KeV pCf B - - - -
Actinium-228 @ 968 KeV pCf - - - . .
Lead-212 @ 238 KeV pCf - - - - -
Bismuth-212 @ 727 KeV pCl/g - - - . -
Thallium-208 @ 583 KeV pClﬁ - - - - -
Uranium-235 @ 143 KeV. pCI/g - - - - -
Potassium-40 @ 1460 KeV pCi/g - - - - .
ASTM Anszlysis:
Ammonia mgﬁffllfl_ls-N 12.4 - 38 <2 <2
e G W B
ulfs mgkg 3
TCLP Metals:
Silver, mg/l <0.10 - - - -
Arsenic mgl <0.10 - - - .
Barium mg/l 220 - - - -
Cadmium mg/l <0.10 - - - -
mium mg/] <0.10 - - - .
Mercury mg/l <0.010 - - - -
Nickel mg/l <1.0 - - - -
Lead | mg/l <0.10 - - - -
Selenium mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
Extnctlon Fluid No. 1 - - - .
h Deionized W pH units 7.89 - - - -
Addition of 1 Normal HCL pH units 1.90 - - - -
ﬂof TCLP Extract pH units 65.44 - - - .
ount of Sample Extracted g 40.0 - - - -
Volatile Org-amc Analyses:
4 Methyl-2-pentanone (MIBK) pe'ke <1500 - <1600 <1600 <1600

\./ Sce footnotes at end of table.
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Sample Identification and Date
B57 B58 B58 B58 B58
(29.5-32.0) (0-0.5) (2.04.5) (9.5-12.0) (14.5-17.0)
Parameter Units 2/5/93 2/9/93 2/9/93 2/9/93 2/9/83
Total Analyses:
Silver mg/kg <26 <24 <24 <24 -
m 0.38 16 2.3 2.2 -
Berium mg/kg 58 6500 96 99 -
Cadmium m <2.6 <24 <24 29 -
Celcium mg'kg 1500 19000 11000 1900 -
mium mg/kg 8.1 49 <24 20 -
Mercury mg’kg <0.064 0.091 <0.061 <0.060 -
Nickel mg/kg <13 15 <12 15 -
Lead mgkg 54 18 8.0 62 -
Antimony mg/kg <26 <24 <24 -
Selenium mg/kg <0.26 <0.24 <0.24 <0.24 -
i mg/kg <13 60 35 19 -
Columbium mg/kg 8.9 200 53 17 -
Tantalum mg/kg 15 19 16 13 -
Fluori 170 320 3100 3500 -
Gross Alpha i 1146 2918 5011 - 1247
I(il;:s Beta pCllg 2615 3146 3917 - 2516
8:
Uralxﬁum-233 & 234 pCl/Vg - 1.310.3 2.940.3 - -
Uranium-235 pCi - 0.110.1 0.0+0.1 - -
Uranium-238 ple - 1.440.3 2.640.3 - -
Thorium-228 pCﬁ - 1.310.3 3.2404 - -
Thorium-230 pCVg - 2.010.3 34404 - -
Thorium-232 pC f - 1.510.3 1.940.3 - .
Lead-210 @ 46 KeV pC Vg - 2.410.8 3.410.9 - -
Thorium-234 @ 63.3 KeV pC f - 2.440.6 3.910.7 - -
Thorium-234 @ 92.6 KeV pCj - 1.840.5 2.840.8 - -
’rotactinium-234m @ 1001 KeV pCf - 0.017.4 0.016.0 - -
um 226 pC;Ig . 3.540.7 4.240.7 - .
£ad -214 @ 295.2 KeV pCl/g - 1.940.3 3.010.3 - -
Lead-214 @ 352.0 KeV pCf - 2.010.2 2.740.2 - -
Bismuth-214 @ 609.4 KeV PC f - 1.940.2 2.740.2 - .
Bismuth-214 @ 1120.4 KeV pCf - 2.210.4 2.740.5 - -
Bismuth-214 @ 1764.7 KeV pCf - 14104 2.740.4 - -
Actinium-228 @ 338 KeV PC l/g - 1.610.3 1.740.3 - -
Actinium-228 @ 911 KeV pCf - 1.610.2 1.840.3 - -
Actinium-228 @ 968 KeV pCf - 19404 2.040.4 - -
Lead-212 @ 238 KeV PC f - 1.640.1 1.810.1 - -
Bismuth-212 @ 727 KeV PC f - 1.510.6 2.3:0.7 - -
allium-208 @ 583 KeV pC;f - 1.610.2 1.710.2 - -
Uranium-235 @ 143 KeV pCi - 0.00+0.09  0.1440.13 - -
Potassium-40 @ 1460 KeV pCig - 18+1 17+1 - -
Analysis:
Ammonia NH3-N <2 42 300 110 -
EH pH Units 742 6.48 8.62 7.81 -
ulfate mg’kg 240 4 860
TCLP Metals:
Silver mg/l - <0.10 - - -
nic mg/l - <0.10 . - -
Barjum mg/l - <10 - - -
Cadmium mgl - <0.10 - - -
Chromium mg/l - <0.10 - - .
Mercury mg/l - <0.010 - - -
Nickel mg/l - <1.0 - - -
Lead mg/l - <0.10 - - -
Selenium mg/l - <0.10 - - -
TCLP Extractlon Fluid Data:
Extraction Fluid - No.1 - - -
p-I with Deionized Wate pH units - 6.13 - - -
p H After Addition of 1 Normal HCL pH units - 1.83 - - -
Rmd TCLP Extract pH units - 5.00 - - -
ount of Sample Extracted g - 40.0 - - -
Volatile Orgamc Analyses:
4-Methyl-2-pentanone (MIBK) pe’kg <1700 <1600 <1600 <1600 -

See footnotes at end of table.
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Sample Identification and Date
BS59 B59 B59 B60 Bé60
(0-0.5) (12.5-15.0)  (2.5-5.0) (0-0.5) (5.0-7.5)

Parameter Units 8/81/93 /3193 8/3193 /3193 8/31/93
Total Analyses
Silve; mg/kg <23 <24 <l8 <23 <24
Anenic mg/kg 14 19 20 28 19
Bariju mg/kg 130 66 €3 71 90
Cadmlum mg’kg <23 <24 <18 <23 24
cium mgkg 2000 1600 1200 1800
Chromium mg/’kg 72 6.2 6.6 7.1
Mercury mg/kg 0.14 <0. <0.061 <0.058 <0.059
Nickel m 14 14 <9.2 <12 <12
mgkg 6.6 5.0 6.8 14 7.0
Antunony mgkg <23 <18 <23 <24
Selenium mgkg <0.20 <0.25 <0.23 <0.23 <0.24
mgkg 14 <12 <9.2 <12 <12
Columbium mg/kg 6.2 9.7 8.2 7.2
Tmtalum mgkg 6.2 8.8 11 94 97
360 990 780 360
Gross Alpha 1015 59110 916 2147 1947
I(imu Beta pCl’& 2516 6 2416 2746 2146
Uranium-233 & 234 pCng - 19+1 - 0.710.2 -
Uranium-235 pCf - 2.010.3 - 0.010.1 -
Uranium-238 pCi f - 23+1 - 1.040.2 -
Thorium-228 pC f - 0.510.3 - 17404 -
Tbmum-230 pC l/g - 3.110.6 - 1.5+0.4 -
Thorium-232 pC ‘Ig - 1.010.3 - 1.310.4 -
Lead-210 @ 46 KeV pC f - 0.9310.67 - |.510.6 .
Thorium-234 @ 63.3 KeV " PC l/g - 14+1 - 0.8310.56 -
Thorium-234 @ 92.6 KeV PC f - 9.240.6 - 1.240.3 -
Protactinium-234m @ 1001 KeV ng - 2747 - 0.046.0 -
Radium 226 pCi - 1241 - 1.810.5 -
Lead-214 © 295.2 KeV pC'l} - 0.7040.18 - 0.7910.22 -
Lead-214 @ 352.0 KeV P chl/ - 0.5940.11 - 0.73140.10 -
Bismuth-214 @ 609.4 KeV P C'llg - 0.7810.14 - 0.7410.14 -
Bismuth-214 @ 1120.4 KeV pCi - 0.6310.34 - 12104 -
Bismuth-214 @ 1764.7 KeV pCI/g - 0.8140.29 . 0.0010.24 -
Actinium-228 @ 338 KeV pCl/f - 0.76+0.22 - 1.010.2 -
Actinjum-228 @ 811 KeV pCl/g . 0.6840.20 - 1.040.2 -
Actinium-228 @ 968 KeV pCi - 0.5840.23 - 1.0+03 -
Lead-212 @ 238 KeV p(!l/g - - - - .
Bismuth-212 @ 727 KeV pCIIg - 0.7520.76 - 1.520.6 -
allium-208 @ 683 KeV pCl/g - 0.6140.17 - 0.9110.18 -
Uranium-235 @ 143 KeV pCf - 0.6510.12 - 0.0010.08 -
Potass;;ml-llo @ 1460 KeV pCllg - 12+1 . 9.1+1.0 -
alysis:
Ammonia NH3N <20 260 <2.0 <2.0 <2.0
nits 6.11 5.79 6.19 6.29 5.94
Ifate mg’kg 68 420 46 54 58
TCLP Metals:
Silver mg/1 - <0.10 - . .
nic mg/ - <0.10 - - -
Barium mg/l - <10 - - -
Cadmium mg/l . <0.10 - - -
Chromium mg/l - <0.10 - - -
Mercury mg/l - <0.010 - - -
Nickel mg/l - - - - -
Lead mg/l - <0.10 - - -
Selenium mg/l - <0.10 - - -
TCLP Extractlon Fhluid Data:
Extraction Flu - No. 1 - - -
with Deij onlzed PH units - 4.56 - - -
Addition of 1 Normal HCL pH units - NAP - - -
ﬂof TCLP xtract pH units . 482 - - -
ount of Sample Extracted g - 40.0 - - -
Volatile anic Analyse
4-Methyl- -pentanone (MIBK) pg/kg <1600 22000 <1500 <1500 <1500

See footnotes &t end of table.
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Sample Identification and Date
B60 Bs1 B61 B&1 B62
(16.0-17.0) (0-0.5) (16.0-17.0) (6.0-7.5) (0-0.5)
Parameter Units 3/31/93 4/1/93 4/1/93 4/1/93 4/1/93
Total Analyses
Silver vee mgkg <2.0 <23 <22 <24 <2.1
Arsenic mg/kg 2.7 25 74 18 0.96
Barium mg’kg 430 470 140 58 44
Cadmivm mgkg <20 6 8.1 <24 <2.1
Calcium mg’kg 2200 2500 3200 1400 850
Chromium mg/kg 14 240 8.1 5.1
Mercury mg/kg <0.063 14 <0.062 <0.062 <0.068
Nickel mg/kg 15 16 31 <1 <11
Lead mg/kg 1 76 74 7.0 56
Antimony mg/kg <20 <22 <21
Selenium mg/kg <0.24 <0.25 <0.22 <0.22 <0.23
Tin mg/kg 13 63 20 <12 <11
Columbium mgkg 13 240 19 7.1 15
antalum mg/kg 14 28 55 11 35
Fluoride m, 1200 13000 950 60
Gross Alpha P f 1816 110420 2548 2318 2848
I(:mss B pCi/g 2146 7 2546 2016
3 s:
1Jralt,1ieum-233 & 234 pCY/ - 8.310.7 1.740.3 0.610.2 1.010.2
Uranium-235 pC'IF - 0.540.2 0.010.1 0.010.1 0.040.1
Uranium-238 pClﬁ - 7.540.7 1.8403 0.810.2 0.940.2
Thorium-228 pCi - 5.040.7 1.240.3 15104 2.010.4
Thorium-230 ple - 1441 1.140.3 0.840.3 2.010.4
Thorium-232 ple - 4.240.6 1.040.2 1.140.3 1.210.3
Lead-210 @ 46 KeV pC\/g - 10+2 1.940.7 1.21+0.6 1.740.7
Thorium-234 @ 63.3 KeV ple - 1143 1.440.56 1.610.5 1.910.6
Thorium-234 @ 92.6 KeV pCf - 9.9+2.3 2.140.6 1.610.4 2.24+0.7
mebemechuny g M g R D
Lead-214 @ 295.2 KeV pCl; - 1011 1.610.2 1.240.2 1.510.2
Lead-214 @ 352.0 KeV pClﬁ - 10+1 1.510.1 1.240.1 1.610.1
Bismuth-214 @ 609.4 KeV pCi - 9.810.4 1.540.1 1.240.1 1.5410.2
Bismuth-214 @ 1120.4 KeV pCﬁ . 9.540.8 1.740.4 10404 18104
criicr O A A A
infum- e - 410, . 740. .310.
Actinium-228 @ 911 KeV pC\ﬁ - 4610.3 1.4102 1440.2 1.540.2
Actinium-228 @ 968 KeV pCl/g - 4.240.6 1.5+04 14404 1.510.4
Lead-212 @ 238 KeV pCf - 4.310.2 1.240.1 1.240.1 0.9840.10
ey D e e e
um- e - .810, . 410, 310,
Uranium-235 @ 143 KeV pCiIg - 0.47+0.21 0.0010.09 0.0040.08 0.0010.09
Potasil;uim @ 1460 KeV pCi/g - 1611 171 1411 1311
ASIM alysis:
Ammonia Y NH3-N 130 <20 560 18.6 <2.0
H nits 5.64 5.81 7.68 6.83 6.68
T%“ﬂgﬁe g mg/kg 94 410 240 76 54
s
Silver mg/l <0.10 <0.10 - - .
Arsenic mgll <0.10 <0.10 - - .
Barium mg/l <10 <10 - - -
Cadmium mg/l <0.10 <0.10 - - .
Chromium mgl <0.10 <0.10 - - -
%qd_eiculry mg/l <0.010 <0.010 - - .
icke mg/l . - - - -
Lead mag/l <0.10 <0.10 - - -
Selenium . mg/l <0.10 <0.10 . - -
TCLP Extraction Fluid Data:
Extraction Fluid . No. 1 No. 1 - - -
PH with Deionized Water pH units 5.28 6.44 - - -
PH After Addition of 1 Normal HCL.  pH units 1.59 1.79 - - -
ﬂof TCLP Extract pPH units 4.86 487 - - .
Vi g\lxnb of Sapmilgal?xtracted g 40.0 40.0 - . -
olatile Organic 8CS;
4-Methyl'-§~pentanoré (MIBK) neg/kg <1600 <1600 <1500 <1500 <1500

Sece footnotes at end of table.
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Sample Identification and Date
B62 B62 B63 B63 B63
(10.0-12.5) (15.0-17.0) (0-0.5) (12.5-15.0) (15.0-17.5)
Parameter Units 4/1/93 4/1/93 4/1/93 4/1/93 4/1/93
Total Analyses:
Silver oo mg/kg <23 23 22 <26 <2.0
Arsenic mgkg 156 68 25 23 6.2
Barium mg/kg 65 110 110 45 260
Cadmium mg’kg <23 3.6 <2.2 <2.6 74
Calcium mgkg 1100 5200 3100 1600 5300
Chromium mg'kg 11 84 12 8.3 83
Mercury mg/kg <0.062 <0.059 <0.058 <0.058 <0.059
Nickel mg/kg <12 42 <11 17 55
Lead mgkg 8.2 9.9 16 7.1 11
Antimony mg'kg <23 <22 <26 <20
Selenium mg'kg <0.24 <0.20 <0.22 <0.24 <0.23
mg/kg <12 2 17 <13 21
Columbium mg’kg 75 18 40 78 16
Tantalum mgkg 10 21 12 12 32
Fluoride 1100 5200 340 240 1000
Gross Alpha i/ 197 36110 2018 2248 2618
Gross Beta pCi/§ 3016 3516 2746 2016 3616
Uranium-233 & 234 pCi/ - 3.810.5 . 0.710.2 0.910.3
Uranium-235 pCf - 0.240.1 - 0.010.1 0.0140.1
Uranium-238 pgnﬁ - 3.410.5 - 0.710.2 1.140.3
Thorium-228 pCi - 1.010.3 - 0.840.3 1.540.4
Thorium-230 pClF - 2.530.5 - 1.310.3 1.810.4
Thorium-232 pClIg - 16104 - 1.010.3 19104
Fhoriom 234 & 653 KoV 'E : x A 1308 26108
orium- . - .310. - |.240. .010,
\— Thorium.234 @ 92.6 KeV TCiE : 28105 - 16:05 14303
%tactuggsm-zum @ 1001 KeV pCl/. g - 2%3 - g%g g%g
nm - . - o a » .
ced-214 @ 295.2 KeV pa‘//ﬁ - 1.310.2 - 1.140.2 1.530.2
cud-214 @ 362.0 KeV pC f - 1410.1 - 1.010.1 1440.1
Biemuth-214 @ 609.4 KeV pC Vg - 1.410.2 - 0.9010.14 1.610.2
Bismuth-214 @ 1120.4 KeV pC 1/8 . 1.810.4 - 1.240.4 14104
Bismuth-214 @ 1764.7 KeV pC l/g - 1.240.3 - 0.9310.24 1.4140.3
Actinium-228 @ 338 KeV pC f - 1.610.3 - 1.3+0.2 1.640.3
A58 @ 588 KoV PEVE : 1503 150 143
jum- - .340. - 140, 410.
Lead-212 @ 238 KeV g(hlg ) - 1440.1 - 0.9610.09 1410.1
Bempih 00 T Ky, B Lo tane " Lans
um- e - 320, - 140, 430,
Uranium-235 @ 143 KeV pCjﬁ - 0.1840.12 - 0.0010.08 0.00+0.09
PotassAlgn}-w @ 1460 KeV pCig - 1711 - 12¢1 1841
mia NH3N <20 540 <0 260 520
nits 544 6.32 6.34 7.12 6.88
ulfate mg'kg 108 480 54 76 660
Tg%vlp Metals: <0.10 <0.10
ilver mg/l - . - - X
Arsenic mg/l - <0.10 - - <0.10
Barium mgll - <10 - - <10
Cadmium mg/l - <0.10 - - <0.10
mivm mg/l - <0.10 - - <0.10
%Id'erlg:lry mg/l - <0.010 - - <0.010
ic mg/l - . - . .
Lead mg/l . <0.10 . - <0.10
Selenium mg/l - <0.10 - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid . - No. 1 - - No. 1
pH w]th De l‘lll.l!d Water PH units - 6.56 - - 6.76
pH After Addition of 1 Normal HCL.  pH uni - 1.75 - - 1.62
ﬂof TCLP Extract pH units - 4.90 - - 4.85
s g!imt of Sa_mﬂ:ﬁxtracbed g - 40.0 - - 40.0
olatile Organic yses;
4-Methﬁ'-§-pentanone (MIBK) pg/kg <1600 <1500 <1500 <1600 <1500

\./ Sce footnotes at end of table.
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Sample Identification and Date
Be4 B&4 B64 B65 B65
(0-0.5) (9.5-12.5) (18.0-20.0) (0-0.5) (15.0-17.5)
Parameter Units 4/1/93 4/1/93 4/2/83 4/2/93 4/2/93
Total Analyses:
gilver v mgkg <2 <22 <19 <19 <24
Arsenic mg'kg 2.5 1.0 0.29 13
Barium mg/kg 21 260 170 25 140
Cadmium mg/kg <2.2 <22 2.2 <l.9 <23
Calcium mg’kg 470 370 5300
Chromium mg'kg 30 7 180 <19 30
Mercury mg’kg <0.050 0.72 0.063 <0.052 <0.056
Nickel mg/kg <11 22 1
Lead mg/kg 28 13 9.7 28 98
Antimony mg/kg 2 <19 <19
Selenium mgkg <0.21 <0.20 <0.23 <0.20 <0.21
Columbi mekg 5% 150° 38 g 85
mbium . .
an‘;.a.lum mgkg 2.2 20 13 11 11
Fluoride m, 750 1 14000 33 2000
Gross Alpha i/ 1847 41110 44411 1847 110120
Gross Bega pClé 2746 687 4016 3016 56t
Ureniam-233 & 234 pCi/ . 4.310.5 1.740.4 - 0.310.2
Uranium-235 pCI} - 0.210.1 0.240.1 - 0.010.1
Uranium-238 pC'lIg - 4.010.5 1.840.3 - 0.740.2
Thorium-228 pCl/g - 3.310.8 2.140.4 - 2.510.56
Thorium-230 pCl/g - 4.240.7 1.640.4 - 3.610.6
Thorium-232 pCl/g - 1.510.4 1.440.3 - 16104
Lesd-210 @ 46 KeV p(h/g - 4.2+1.8 2.740.7 - 1242
\_/‘ Thorium-234 @ 63.3 KeV pC)/‘,g - 6.311.2 2.610.6 - 2.0+1.3
Thorium-234 @ 92.6 KeV pCl/g - 4.711.0 1440.3 - 0.0010.40
%%tactlmum-234m @ 1001 KeV gg 1/8 - %11:;'8 7 gozgg - ({&1195
u - 140, .210. -
P14 295.2 KeV BGig : 44504 31804 - 1851
ead-214 @ 352.0 KeV pC)l/; - 4.4140.2 3.410.2 - 18+1
Bismuth-214 @ 609.4 KeV pCf - 4.310.2 3.310.2 - 18+1
Bismuth-214 @ 1120.4 KeV pC f - 4.740.6 3.140.5 - 1841
Bismuth-214 @ 1764.7 KeV pgf - 3.610.4 3.240.5 - l6tl
Actinium-228 @ 338 KeV P Ilg - 2.010.3 1.940.3 - ?.610.4
Actinium-228 @ 911 KeV PC f - 2.010.2 2.0+0.3 - :Z.5i0.3
Actinium-228 @ 968 KeV pC l/g - 1.640.6 2.440.5 - :2.710.5
Lead-212 @ 238 KeV pgf - 2.0+1.3 2.240.2 - 2.940.2
M aze ey D ims gme il
Uraniom. 235 @ 143 KeV PCi/E : 026:0.11 0201018 - 0.00£0.17
Pomﬁnim @ 1460 KeV pCI’& - 33+1 2011 - 21+1
sis:
Ammoman v m%}kgll;lm-N <2.0 140 240 <2.0 380
gl-l nits 6.85 3.56 3.88 6.43 6.51
ulfal m
o Il{’ ie& l g'kg 54 52 146 66 400
ctals:
Silver mg/t - - <0.10 - <0.10
Arsenic mg/l - - <0.10 - <0.10
Barium mg/l - - <10 - <10
Cadmium mg/l - - <0.10 - <0.10
Chromium mg/l - - <0.10 - <0.10
%Ierkc;ry mg/l - - <0.010 . <0.010
ic mg/l - - - - -
Lesad . mgl . - <0.10 - <0.10
Seleni mg/l - - <0.10 - <0.10
TCLP Extractlon Fluid Data:
Extraction Fluid . - - No. 1 - No. 1
pH with Dejonized Water pH units - - 4.28 - 6.84
pH After Addition of 1 Normal HCL.  pH units - - NAP - 1.76
of TCLP Extract pH umts - - 4.78 - 5.24
w g‘f:t of Saml;A;!lel Extracted - - 40.0 - 400
olati
4-Methyl- -pentanone (MIBK) p.g/kg <1400 30000 33000 <1400 <1500

\'/ See footnotes at end of table.



Table 3
(Continued)
Page 87 of 58
Sample Identification and Date
B65 B66 Bes B66 B67
(20.0-22.5) {0-0.5) (6.0-7.5) (17.5-20.0) (0-0.5)
Parameter Units 4/2/93 4/2/93 4/2/93 4/2/93 4/3/93
Total Analyses:
Sitver > mg/kg @1 <22 2.1 @2 <3
’ mg/kg 38 0.67 2.2 64 11
Berfum mg/kg 52 28 88 170 51
Cadmium mg/kg 28 <22 <2.1 <22 <23
Calcium mg’kg 330 410 27 640 780
Chromium mgkg 11 25 11 2.7
Mercury mg'kg <0.068 <0.055 <0.051 0.074 <0.058
Nickel mg'kg <11 13 <12
Lead mgkg 5.7 36 11 30 6.2
Antimony mg/kg <22 <21 <23
Selenium mg'kg <0.23 0.33 <0.20 <0.22 <0.24
Tin mg’kg <10 <11 29 12 <12
Columbium mgkg T4 1 64 11
Tantalum mg/kg 12 23 9.7 12 5.0
Fluoride 1500 19 1100 1300 40
Gross Alphe 39+10 1145 3418 1746 1415
Gross Beta pCl/E 3916 2316 29+5 21+6
pes:
Uranjum-233 & 234 pCi/ 4.910.6 . 1.810.2 - .
Uranium-236 i 0.010.1 - 0.110.1 - .
Uranium-238 ggvg 5.140.6 - 1.840.3 - -
Thorium-228 pC)I8 2.240.4 - 17104 - -
Thorium-230 pr/g 3.840.6 - 2.810.5 - -
Thorium-232 pCf 2.310.5 - 1.640.3 - -
Lead 210 @ 46 KeV pC\ﬁ 1.410.7 - 1.630.6 - -
\ Thorium-234 @ 63.3 KeV pCIF 5.110.6 - 1.910.5 - -
Thorium-234 @ 92.6 KeV pC f 3.8104 - 2.410.5 - -
R’:odt_:lctinzjgem-zum @ 1001 KeV p(cl vg 2%% - 2%?’ - -

m P .510. - 010, - -
Lead-214 @ 295.2 KeV pCl/l/g 1.040.2 - 2.410.3 - -
Lead-214 @ 352.0 KeV PC l/g 0.9840.10 - 2.340.2 - -

Bismuth-214 @ 609.4 KeV pCi 1.0:0.1 - 2.110.2 - -
Bismuth-214 @ 1120.4 KeV f 14104 - 2.210.5 - -
Bismuth-214 @ 1764.7 KeV pCi 1.240.3 - 2.410.4 - -
Actinium-228 @ 338 KeV ple 1.610.3 - 2.040.3 - -
Actinium-228 @ 911 KeV pCV/ 1.610.3 - 1.810.3 - -
Actinium-228 @ 968 KeV anIg 1.640.4 - 1.940.5 - -
Lead-212 @ 238 KeV pC/ 1.310.1 - 1.740.1 - -
Bismuth-212 @ 727 KeV pCl/ 2.040.6 - 2.410.7 - -
allium-208 @ 583 KeV chllé 1.740.2 - - 1.810.2 - -
Urani\;m-235 @ 143 KeV pC ,/g 0.2410.10 - 0.2240.13 - -
Potasi:ni-w @ 1460 KeV pCig 1741 - 1741 - -
ASTM Analysis:
Ammonia Y NH3-N 360 <20 114 128 <20
H P. nits 6.21 6.34 7.18 643 5.92
Eulfate mg/kg 240 58 220 174 58
TCLP Metals:
Silver, mg/l - - - gig .
Arsenic mg/l - - - R -
Barium mg/l - - - <10 -
Cad.tx;i:ilm mg/l . - - <<8{8 .
Chromium mg/l - - - . -
Mercury mg/l - - - <0.010 -
e A : . . <0.10 :
4 - - - . -
Selenium . mg/l - - - <0.10 -
TCLP Extraction Fluid Data:
Extraction Fluid - - - No. 1 -
pH with Deionized Water PH units - - - 5.65 -
pH After Addition of 1 Normal HCLL  pH units - - - 161 -
ﬁof TCLP Extract pH units - - - 5.32 -
v ?"lm‘(') of Sa;n%l: l‘%xtracted g - - - 40.0 -
olatile Organic Analyses;
4-Methyltg-pentanon?€mK) ue'kg 3400 <1400 <1300 <1500 <1500

\-/ Sce footnotes at end of table.
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Table 8
(Continued)

Page 38 of 58

Parameter

&

Sample Identification and Date

B6T Bes Bes
(7.5-10.0) (0-0.5)
4/3/83 4/3/83

(2.5-5.0)
4/3/83

Bes
(7.5-10.0)
4/3/93

Total Anal, :
gilver yees

Arsenic
Barjum
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium

Tin

Columbium

Tantalum

Fhuoride

Gross M{l.m

Gross Be

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV

Thorium-234 @ 63.3 KeV

Thorium-234 € 92.6 KeV

Protactinium-234m @ 1001 KeV

Radium 226

~ad-214 @ 295.2 KeV

Actinfum-228 @ 338 Ke
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @ 5683 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
Analysis:

nia

ulfate
TCLP Metals:
Silver
enic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Wate
pH After Addition o
of TCLP Extract
ount of Semple Extracted
Volatile Organic Analyses:
4-Methyl-Z-pentanone (MIBK)

£ 1 Normal HCL

SRR

RRRRRRR

B.

al"‘
w

%% BEEEEE

28d8added

2

L N N ) gg%Ot'l'lllllllllllllllllll

DR I T )

<1300

<23
2.2

<2.3
840

zg&'."."."'..'...Il'l...
NOo
Szg O O O O I I I T B O A A )
-}

<1400 <1500 <1600

L 2NN I R R R NN I B | gg%lO..ll!llll!lll'llllllll

<1500

See footnotes at end of table.
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Table 8
(Continued)

Page 39 of 58

Parameter

Units

Sample Identification and Date

Bes
(0.5-2.5)
4/3/83

B69
(5.0-7.5)
4/3/93

B70
(0-0.5)
3/31/93

B70
(5.0-7.5)
33193

Total Analyses:
Silver

Barium
Cadmium
Calcium
Chromium

Mercury
Nickel
Lead
Antimony
Seclenium

Columbium

Tantalum

Fluoride

Gross Alpha

gross Be
Uranium-233 & 234
Uranium-235

Lead-zlo @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV

%tactmmm&&m @ 1001 KeV

E-'

226

cad-214 @ 295.2 KeV
cad-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
injum-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
ASTM Analysis:

Ammonia

gﬁllfate
TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium

Mercu
Nickel *
Lead
Selenium

TCLP Extraction Fluid Data:

Extraction Fluid
pH with Deionized Water

pH After Addition of 1 Normal HCL

of TCLP Extract

ount of Sample Extracted

Volatile anic Analyse

4-Methyl-! -pentanone (MIBK)

R

St

: EEEEECR R B

.Y I T T T S R T R R R I R I R I I
A
NO

ks

| &d@deaddd ¢

pPH units
PH units
PH units

£ gt
[}

-N

L T S R I S I |

<1400

OMA
N

L T R T S T
-1~

<1500

558

<1500

ggg L T T I O I R R R I T B R I S B
[X1-}

<1500

See footnotes at end of table.
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Table 8
(Continued)
Page 40 of 58
Sample Identification and Date
B70 B70 B71 BNl B71
(12.5-14.0) (14.0-16.5) (0-0.5) (7.5-10.0) (10.0-12.5)
Parameter Units 8/31/93 3/31/83 8/3183 3/31/93 8/31/93
Total Analyses
Silver mgkg <19 <22 <22 <2.1 <2.1
Arsenic mgkg 0.88 15 16 25 18
Barium mg’kg 29 59 87 [4:] 46
Cadmium mgkg <l.9 <22 2 2.1 <2.1
Calcium mg’kg 2000 600 1400 1200 1400
Chromium mg’kg 10 11 64 4.1
Mercury mg/kg <0.051 <0.057 <0.06 <0.067 <0.057
Nickel mg/kg <9.3 <11 <11 <11 <l1
Lead mg/kg 25 3.5 8.7 6.0 6.3
Antimony mg/kg <19 2 <21 <21
Selenium mg/kg <0.20 <0.22 <0.26 <0.23 <0.22
i . mgkg 130 42 2 <11 <11l
Columbium mgkg 190 30 100 84 9.3
Tantalum mglkg 2.1 5.7 88 84 4.7
oride 5200 2500 1000 330 2000
Gross Alﬁla )l/; - 1246 1846 816 915
gx;:s Be pCig - 2416 2246 2416 3246
8:
Ureaium-233 & 234 pCVg ) ] . ] )
Uranium-235 PC f - - - - -
Uranium-238 PCi - - - - -
Thorium-228 pCf - - - - -
Thorium-230 ple - - - - -
Thorium-232 pClﬂ - - - . -
Lead-210 @ 46 KeV pCI,f - - - - .
Thorium-234 @ 63.3 KeV pCi/g - - - - -
Thorium-234 @ 92.6 KeV pCi - - - - -
Protactinium-234m @ 1001 KeV pClﬁ - - - - -
Radium 226 pCi - - - . -
2d-214 G 295.2 EeV PG : : : : :
-214 @ 352.0 Ke PG . - . . :
Bismuth-214 @ 609.4 KeV pCl/f - - - - -
Bismuth-214 @ 1120.4 KeV pCi - - - . -
Bismuth-214 @ 1764.7 KeV pCﬁ - - - . .
Actinium-228 @ 338 KeV pC ,,g - - - . .
Actinium-228 @ 911 KeV pCf - - - - -
Actinium-228 @ 968 KeV pCf - - - . .
Lead-212 @ 238 KeV pC f - - - - -
Bismuth-212 @ 727 KeV pCf - - - - .
allium-208 @ 583 KeV pCVg - - - - -
Uranium-235 @ 143 KeV pC.,g . - - - -
PotassAi:ml-4Q @ 1460 KeV pCig - - - - -
alysis:
nia Y BW-N 10.6 5.6 <20 <2.0 9.2
gl:ll nits 5.67 5.38 5.49 6.05 5.83
Ifate mg’kg 62 62 52 54 48
Tg{.P Metals: m
ilver - - - . .
nic mg/l - - - - -
Barium mg/l - - . - -
Cadmiuvm mg/l - - - - -
Chromium mg/l - - - . -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/l - - - . .
Selenium ) mg/l - - - - .
TCLP Extraction Fluid Data:
Extrm:tlon Fluid - - - - -
pH with Deionized Wate pH units - - - - -
rAdd.mon of1 Normal HCL pH units - - - - -
ﬁof TCLP Extract pH units - - - - -
ount of Sample Extracted g - - . - -
Volatile O c Analyses:
4-Methyl-2- ntanone (MIBK) ugkg <1300 <1400 <1600 <1500 <1500

Sce footnotes at end of table.



Table 8
(Continued)
Page 41 of 68
Sample Identification and Date
B72 B72 B72 B73 B73
(0-0.5) (12.5-15.0) (15.0-16.0) (0.8-2.0) (2.04.5)
Parameter Units 4/1/93 4/1/83 4/1/93 4/2/93 4/2/93
Total Analyses:
Silver mgkg <22 <18 <24 <2.2 <19
Arsenic mg/kg 15 . 15 49 19
Barium mg/kg 46 57 100 600 54
Cadmium mg/kg <22 <18 <24 <2.2 <19
Calcium mg/kg 1300 4400 5000 150000 890
Chromium mg/kg 6.8 28 140 14 8.9
Mercury mg/kg <0.061 <0.053 <0.058 0.26 <0.059
Nickel mg/kg <11 <9.2 <12 <11 <94
Lead mg/kg 7.7 4.2 7.5 13 74
Antimony mg’kg <22 <18 40 <22 <19
lenfum mg/kg <0.23 <0.17 <0.24 <0.20 <0.23
mg/kg <1i 96 630 25 <94
Columbium mg/kg 8.9 120 160 160 4.7
antalum mgkg 8.9 34 6.3 33 3.5
Fluoride m 1600 6800 1300 160
Gross Alpha f 2018 2418 1 0 - 1316
gl;:s Beta pCig 2916 3016 100+10 - 1916
8:
Urenfum-233 & 234 PG . 55109 4412 . ]
Uranium-235 pClﬁ - 0.010.1 2.310.5 - -
Uranium-238 pCf - 5.010.8 4712 - -
Thorium-228 pCi - 0.710.3 0.940.3 - .
Thorium-230 pClIg - 174104 0.9+0.3 - -
Thorium-232 pCl/f - 1.140.3 0.740.2 - -
Lead-210 @ 46 KeV pCl/g - 1.310.5 1.5+1.1 - -
\ : Thorium-234 @ 63.3 KeV pCf - 5.110.7 4943 - -
Thorium-234 @ 92.6 KeV pCf - 3.5610.3 32+1 - -
Protactinium-234m @ 1001 KeV pCf - 1519 74+12 - -
Radium 226 pc;f - 4.410.6 34+1 - -
cad-214 @ 295.2 KeV pC‘Ig - 0.4740.19 0.8410.26 - -
ead-214 @ 352.0 KeV pCf - 0.50+0.09 1.240.1 - -
Bismuth-214 @ 609.4 KeV pCf - 0.6010.11 0.9840.14 - -
Bismuth-214 @ 1120.4 KeV PC lf - 0.00+0.28 13104 - -
Bismuth-214 @ 1764.7 KeV pC;F - 0.6240.32 1.110.3 - -
Actinium-228 @ 338 KeV pCf - 0.7610.22 1.410.3 . -
Actinium-228 @ 911 KeV pC;Ig - 0.5610.21 1.310.2 - -
inium-228 @ 968 KeV pC;/g - 0.8240.31 0.9210.28 - -
Lead-212 @ 238 KeV pglﬁ - 0.5310.09 0.9410.11 - -
Bismuth-212 @ 727 KeV P f - 0.0010.48 1.240.8 - -
Thallium-208 @ 583 KeV pC;f - 0.6240.14 1.110.2 - -
Uranium-235 @ 143 KeV pCi - 0.1410.14 2.010.2 - -
Potassium-40 @ 1460 KeV Vg - 1841 1611 - -
ASTM Analysis:
Ammonia NH3-N <2.0 30 08 0 66
gﬁl pH Units 5.16 5.25 4.22 12.28 7.18
Ifate mg'kg 52 260 480 90 74
TCLP Metals:
ilver mg/] - - <0.10 <0.10 -
nic mg/l - - <0.10 <0.10 -
Barjum mg/1 - - <10 <10 -
Cadmium mg/] - - <0.10 <0.10 -
mium mg/l - - <0.10 <0.10 -
Mercury mg/l - - <0.010 <0.010 -
Nickel mg/l - - - - .
Lead mg/l - - <0.10 <0.10 -
Selenjum | . mg/l - - <0.10 <0.10 -
TCLP Extraction Fluid Data:
Extraction Fluid - - No.1 No. 2 -
pH with Deionized Water pH units - - 4.12 11.43 -
pH After Addition of 1 Normal HCL  pH units - - NAP 9.57 -
of TCLP Extract pH units - - 4.71 6.22 -
ount of Sample Extracted g - - 40.0 40.0 -
Volatile Organic Analyses;
4-Methyl-2-pentanone (MIBK) ng'kg <1600 <1400 7600 <1300 <1500

\./' See footnotes at end of table.
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(Continued)
Page 42 of 58
_Sample Identification and Date
B73 B78 B4 B4 B74
(4.5-7.0) (14.5-17.0) (0-0.5) (0.5-2.5) (10.0-12.5)
Parameter Units 4/2/93 4/2/93 4/2/93 4/2/93 4/2/93
Total Analyses:
Silver mgkg - <24 24 <2. 3
mg/’kg - 1.7 28 11 24
Barium mg’kg - 98 47 120 7
Cadmium mg/kg - 24 <24 <2.3 2.6
Calcium mgkg - 1400 1300 700 2700
1"'hromium mg/kg - 78
Mercu! mgkg - <0.055 0.073 <0.057 <0.061
‘hckel mg’kg - <12 <12 <11 15
Lead mg'kg - 58 7.1 11 6.3
Antimony m - <23
Selenium mg/kg - <0.24 <0.24 <0.24 <0.24
mg’kg - <12 <12 <11 41
Columbium mg/kg - 6.0 110 13 3.7
Tantalum mg/kg - 11 9.6 4.8 73
Fhuoride - 1100 280 170
Gross Alpha i 210420 130410 160120 1616
Gross Beta pCl’& 8117 2515 69+7 8918
Umﬁsm-z.'ﬁ & 234 pC/ 1741 - 17+1 - -
Uranium-235 pCl)f 0.910.2 - 0.840. - -
Uranium-238 pCl/g 1841 - 18+1 - -
Thoritm-228 pC l,g 15+1 - 7.140.7 - -
Thorium-230 pCilz 22+1 . 9.240.8 . .
Thorium-232 pC f 1141 - 6.010.7 - -
Lead-210 @ 46 KeV PC f 9.0+1.8 - 3.740.2 - -
Thorium-234 @ 63.3 KeV pCf 1243 - 1742 - -
Thorium-234 @ 92.6 KeV pCi 131 - 1411 - -
>!'utlu:tmmm-234rm @ 1001 KeV pC'lﬁ 42+14 - 24411 - -
Radium 22 pCi 28£15 - 2011 - -
Lead-214 @ 295.2 KeV pgfﬁ 18+1 - 5.740.4 - -
Lead-214 @ 352.0 KeV P 18+1 - 5.610.3 - -
Bismuth-214 @ 609.4 KeV pCi 18+1 - 5.610.3 - -
Bismuth-214 @ 1120.4 KeV pCi 18+1 - 5.010.6 - -
Bismuth-214 @ 1764.7 KeV pC\ﬁ 1741 - 5.610.6 - -
Actinium-228 @ 338 KeV pCi 11+1 - 5.210.4 . -
Actinjum-228 @ 911 KeV pCl/x 1141 - 5.410.4 - -
ium-228 @ 968 KeV pClﬁ 11+1 - 5.810.6 - -
Lead-212 @ 238 KeV pCi 8.210.3 - 4.810.3 - -
Bismuth-212 @ 727 KeV pCl‘/; 12+1 - 6.1+1.1 - -
Thallium-208 @ 583 KeV pCI/g 1 - 5.010.3 - -
Uranium-236 @ 143 KeV pCl/g 0.9410.30 - 0.6610.22 - -
Potasg:ml% @ 1460 KeV pCig 1011 - 15¢1 . - -
alysis:
Ammonia Ve NH3-N <2.0 <2, <2.0 74
nits - 6.89 6.39 5.98 7.15
Ifate mg/kg - 62 58 220 380
TCIl..vP Metels:
ilver mg/l - - - - -
Arsenic mgll - - - - -
Barjum mg/l - - - . -
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - - - - -
pH with Deionized Wate pH units - - - - .
Ah.er Addmon of1 Norrnal HCL pH unite - - - - -
ﬂ Extract pH units - - - - -
ount of Sample Extracted g - - - - -
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) peg’kg - <1500 <1500 <1500 <1500

See footnotes at end of table.
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Sample Identification and Date
MW.51S MW.51S MW.51S MW-52S MW.52S
(0-2.0) (14.5-17.0) (27.0-29.5) {0-0.5) (3.5-7.0)
Parameter Units 4/1%1 4/1/81 4/1/91 2/10/93 2/10/93
Total Analyses
Silver mg/kg <10 <10 <10 <24 <23
Arsenic mg/kg 0.6 04 4.1 13
Barium mg/kg <100 100 <100 150 150
Cadmium mg/kg <10 <10 <10 <24 27
Cealcium mg'kg 900 1 1000 2400 2600
Chromium mg/kg <10 17 <10 19 17
Mercury mg/kg 0.11 0.07 0.07 <0.061 <0.057
Nickel mg'kg <10 13 <10 15 16
d mg/kg <10 <10 <10 11 4.6
Antimo mg/kg <10 <10 <10 <24 <23
Selenium mgkg <1l <1 <1 <0.24 <0.23
i mgkg <100 <100 <100 14 15
Columbium m 36 52 30 6.1 79
Tantalum mg/kg 9 16 5 12 16
oride 86 210 130 410 260
Gross Alpha i 24107 1.510.6 1.440.5 1715 245
gx;:s pCifé 3.91+1.0 3.540.9 3.310.9 5 2645
pe
Uranium-233 & 234 pCY] - - - - -
Uranium-235 pCf - - - - -
Uranium-238 pcﬁ - - - - -
orium-228 pCi vg - - - - -
Thorium-230 pC‘/g - - - - -
Thorium-232 pC f - - - - -
Lead-210 @ 46 KeV pC Vg - - - - -
Thorium-234 @ 63.3 KeV pCf - - - - -
Thorium-234 @ 92.6 KeV pCf - - - - -
Protactinium-234m @ 1001 KeV pC‘/g - - - - -
Radium 226 pCl/g - - - - -
Lead-214 @ 295.2 KeV pCf - - - - -
Lead-214 @ 352.0 KeV pCIlg - - - - -
Bismuth-214 @ 609.4 KeV pg;f - - - - -
Bismuth-214 @ 1120.4 KeV pc;f - - - - -
Bismuth-214 @ 1764.7 KeV P ‘/g - - - - -
Actinium-228 @ 338 KeV pC;F - - - - -
Actinium-228 €@ 911 KeV P(C:]f - - . - -
Actinium-228 @ 968 KeV P f - - . - -
Lead-212 @ 238 KeV pCi - - - - -
Bismuth-212 @ 727 KeV pCIﬁ - - - - -
allium-208 @ 583 KeV PV : : : : :
Uranium.235 @ 143 KeV pCi/g : N : : :
PotuaAi:ui-u.) @ 1460 KeV pCllg - - - - -
ASTM Analysis:
red NH3N <2 4 < 2 36
nits - - - 3.40 6.47
ulfate mglkg <20 40 <20 44 44
TCLP Metals:
Silver, mg/l - - - - <0.10
Arsenic mgll - - - - <0.10
Barium mg/l - - - . <10
Cadmium mg/l - - - - <0.10
Chromium mg/l - - - - <0.10
Mercury mg/l - - - - <0.010
Nickel mg/l - - - - <1.0
Lead mg/l - - - - 0.11
Selenium . mg/l - - - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - - - - No. 1
pH with Deijonized Water PH units - - - - 7.74
pH After ﬁg!dition of 1 Normal HCLL  pH units - - - - 1.78
of TCLP Extract pH units - - - - 484
ount of Sample Extracted g - - - - 40.0
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ng'kg <50 <50 <50 <1600 <1500

Sce footnotes at end of table.
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Sample Identification and Date
MWwW.52S MW5383 MW-53S MW.-533 MW.-54S
(14.0-17.0) (0-0.5) (23.0-25.0) (25.0-27.0) (0-0.05)

Parameter Units 2/10/83 2/11/93 2/11/83 2/11/93 2/11/93
Total Analyses:
Silver mg’kg <26 <24 <24 <24 <25
enic mg/kg 22 28 12 21 3.0
Barium mgkg 60 70 60 89
Cadmium mgkg <2.6 <24 <24 <24 40
Calcium mg/kg 1300 1400 1400 1500
M e mgkg 201064 i(s) 060 i‘g 060 1% 061 2(2) 063
ercu X X X
Nu:l‘:elly m, <13 <12 <12 17 <13
Lead mg/kg 6.7 11 9.3 8.0 18
Antimony mg/kg <26 <24 <24 <24
Selenium mg/kg <0.26 <0.24 <0.24 <0.24 <0.25
mg/kg <13 <12 <12 <12 23
Columbijum mg/kg 2.6 6.0 83 9.7 13
Tantalum mg/kg y&i 8.5 18 27 32
o e om @, &, W b
ross Alpha 1846
Gross Beta pClé 1915 2115 3216 2815 225
8:
Uranium-233 & 234 PCik 3 3 ] ] ]
Uranjum-235 pPC iﬁ - - - . -
Uranium-238 PC l,g - - - - -
Thorium-228 PC - - - - .
Thorium-230 pCf - - - - -
Thorium.232 TGis : : : : :
Lead-210 @ 46 KeV P cl,g - - - - -
Therium-234 @ 63 3 KeV P l/g - - - - -
Thorium-234 @ 92.6 KeV pC - - - - .
’rotactinmm-234m @ 1001 KeV f - - . - .
Radium 226 pCi - - - - .
Lead-214 @ 295.2 KeV PGi/e : : : : :
Lead-214 @ 362.0 KeV PC'I/B - - - - .
Bismuth-214 € 609.4 KeV PCiE : : : : :
3|smut h-214 @ 1120 .4 KeV ple - . . - .
smuth-214 @ 1764.7 KeV PCi/E . . . : .
Rt niom 95 G 338 KeV Loy : : : : :
Actinium-228 @ 911 KeV ple - - - - -
Actinium-228 @ 968 KeV pCf - - - - -
Lend-212 @ 238 KeV pc.ﬁ : : : : :
Bismuth-212 @ 727 KeV pCi - - - - -
Thallium-208 @ 583 KeV pCl/‘/g - - . - .
Uranium-235 @ 143 KeV pCf - . - - -
PotasgAign'i-ﬂ} @ 1460 KeV pCig - - - - -
alysis:
ol NH3N < 2 < < <
” AT
ulfa
TCLP Metals:
Silver. mg/l - - - - <0.10
Aracnic mg/l . . . . <0.10
Barium mg/l - - - - <10
Cadmium mg/l - - - - <0.10
mium mg/l - - - - <0.10
Mercury mg/l - - - - <0.010
ﬂcléel mgllg i - - - <10
a - - - . <0.10
Selenjum . mg/l - - - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - - - - No. 1
pH with Deionized W pH units . - - - 6.12
pH After Addmon of 1 Norma] HCL pH units - - - - 1.66
ﬂof TCLP Extract pH units - - - - 495
Vi :\lm%) of Samﬂl’el l?xtracted £ - - - - 40.0
olatile nic Analyses:
4-Methyl- -pentanorﬁa (MIBK) pe’kg <1700 <1600 <1500 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date
MW.54S MwW.54S MW.-55S MW.558 MW.558
(2.04.5) (24.5-27.0) (0-0.5) (7.0-9.5) (14.5-17.0)

Parameter Units 2/11/93 2/11/83 2/10/93 2/10/83 2/10/93
Total Analyses
Silver, mg’kg <23 <24 <25 <24 25
Arsenic mg/kg 7.1 3.6 2.0 096 28
Barjum mg/kg 74 68 56 75 67
Cadmium mg/kg <2.3 <24 <2.5 <24 <25
Calcium mg/kg 1100 2100 44000 1000 1100
Chromium mg’kg 23 14 23 12 12
Mercury mg/kg 0.060 <0.059 <0.063 <0.060 <0.063
icke! < < < <13
Nickel mg/kg 12 14 13 12
Antgm &g b2 A 25 b b
ony m,
Selenium mg’kg <0.23 <0.24 <0.25 <0.24 <0.25
m <12 <12 9 12 <13
Columbium mg/kg 5.8 5.9 50 3.6 38
oy = L B & L &
ori m 30
Gross Alpha pgyg 2016 125 2046 115 104
Gross Beta pClé 2415 21+5 2716 2615 2315
Urentum-233 & 234 pCV/) - . . . .
Uranium-235 pC:P - - - - -
Uranium-238 pC:f - . - - -
Thorium-228 prIs . - - - -
Thorium-230 pCl; - - - - -
Thorium-232 pC\/E - - - - -
Lead-210 @46 KeV pCf - - - - -

\ Thorium-234 € 63.3 KeV pc://ﬁ : : : : :
Thorium-234 @ 92.6 KeV pCf - - - - -
Pmtactimum-234m @ 1001 EeV ﬁf - - - - -
_..ead-214 @ 295.2 KeV pCﬁ - - - - -
Lead-214 @ 352.0 KeV pCf - - - . -

Bismuth-214 @ 609.4 KeV pCVg - - - - -
Bismuth-214 € 1120.4 KeV pCvg - - - - -
Bismuth-214 @ 1764.7 KeV pc;ﬁ - - - - .
Actinium-228 @ 338 KeV pCi - - - - -
Actinium-228 @ 911 KeV ple - - - - -
Actinium-228 @ 968 KeV Pcif - - - - -
Lead-212 @ 238 KeV pglﬁ : : : : :
Bismuth-212 @ 727 KeV p Cl/g - - - - .
Thallium-208 @ 683 KeV pPCi - - - - .
Uranium-235 € 143 KeV pClﬁ - - - - -
Alggrt&si:n}-4q @ 1460 KeV pCig - - - - -
alysis:
nia NH3-N <2 <2 <2 <2 <2
Ifate Pghe. 41 & e by brad
ulfa m 44
TSC{P Metale: mg/l8 <0.10 <0.10
ilver . - X - -
Bassom mel $0° : 0 ) :
st B R
mium . - . . -
Mercury mg/l <0.010 - <0.010 - -
Nickel mg/l <1.0 - <1.0 - -
Lead mg/l 0.13 - <0.10 - .
Selenium mg/l <0.10 - <0.10 - -
TCLP Extraction Fluid Data:
Extraction Fluid No. 1 - No. 1 - .
pH with Deionized Wate PH units 6.54 - 9.16 - -
pH After Addmon of 1 Norma] HCL pH units 1.63 - 4.89 - -
il:munt of Sample Extracted P umts :09 g . Asl(;‘ g . :
Volatile Orgamc Anelyses:
4-Methyl-Z-pentanone (MIBK) pg/kz <1500 <1500 <1600 <1600 <1600

\'/ Sece footnotes at end of table.
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Sample Identification and Date
MW-56S MWE6S MW-56S MW57S MW-57S
(0-0.5) (3.5-5.5) (14.0-17.5) (0-0.5) (10.0-12.5)

Paramcter Units 2/9/93 2/9/93 2/9/93 2/8/93 2/8/93
Total Analyses
Silver mgkg <24 <24 <25 <24 <24
nic mg/kg L7 1.2 0.83 15 1.2
Barium mgkg 86 200 76 7 130
Cadmium mgkg 26 2.6 29 8.1 <24
Calcium mg/kg 1300 2300 2300
Chromium mgkg 19 19 18 19 17
Mercury mg/kg <0.060 <0060 <0.063 <0.060 <0.060
Nickel mgkg <12 23 14 20 13
d mg/kg 8.0 12 7.1 7.3 3.9
Antimony mgkg <24 <24 <24
Selenium mg/kg <0.24 <0.24 <0.26 0.38 <0.24
i mg/kg 1 15 3 17 16
Columbium mg/kg 48 48 5.0 36 24
Tantalum mg/kg 11 13 13 36 48
ori m, 170 1900 2000 280 270
Gross Alpha 2317 1246 1616 1815 13+5
Gross Beta pCllg 2446 2615 2245 2015
Isotopes:
Uranfum-233 & 234 pCi/g 03103 - : . ]
Uranivm-235 pCl,g 0.010.1 - - - -
Uranium-238 pC f 0.510.3 - - - -
Thorium-228 pC 1/8 13104 - - - -
Thorium-230 pCvg 0.740.3 - - - -
Thorium-232 PC ‘/g 1.210.3 - - - -
Lead-210 @ 46 KeV pCf 1.310.5 - - . -
Thorium-234 @ 63.3 KeV pC f 0.001041 - - - -
Thorium-234 @ 92.6 KeV pCf 1.040.2 - - - .
Protactinium-234m @ 1001 KeV pC‘/g 0.016.1 - - - .
Radium 226 pC‘ﬁ 1.640.6 - - - -
Lead-214 @ 295.2 KeV pCIIg 0.8740.22 - - - .
Lead-214 @ 352.0 KeV pCf 0.9240.12 - - - -
Bismuth-214 @ 609.4 KeV pCf 0.9410.13 - - - -
Bismuth-214 @ 1120.4 KeV pC;f 0.9610.36 - - - -
Bismuth-214 @ 1764.7 KeV pC 0.5910.40 - - - -
Actinium-228 @ 338 KeV pCV/ 1.240.3 - - - -
Actinium-228 @ 911 KeV pC’lﬁ 1.240.2 - - - .
Actinium-228 @ 968 KeV pCi 1.140.3 - - - -
Lead-212 @ 238 KeV pCl/g 1.11+0.1 - - - -
Bismuth-212 @ 727 KeV pCl/g 2.010.5 - - - .
allium-208 @ 583 KeV pClﬁ 1.310.2 - - - -
Uranium-235 @ 143 KeV pCifg 0111009 - : : :
Potassium40 @ 1460 KeV pleé 14+1 - - - -
ASTM Analysis:
Ammonia NH3-N <2 <2 <2 <2 <2
P: nits 8.10 7.36 6.48 6.95 6.35
Ifate mg/kg 82 74 76 86 104
TCLP Metals:
Silver mg/l - <0.10 - - -
Arsenic mg/] - <0.10 - - -
Barium mg/l - <10 - - -
Cadmium mg/l - <0.10 - - -
Chromium mg/l - <0.10 - - -
Mercury mg/l - <0.010 - - .
Nickel mg/l - <1.0 - - -
Lead mg/l . <0.10 - - -
Selenium | . mg/l - <0.10 - . -
TCLP Extraction Fluid Data:
Extraction Fluid - No. 1 - - -
pH with Deionized Water pH units - 7.43 - - -
pH After Addition of 1 Normal HCL  pH units - 1.76 - - -
gof TCLP Extract pH units - 4.88 - - -
ount of Sample Extracted € - 40.0 - - -
Volatile Organic Analyses:
4.Methyl-2-pentanone (MIBK) ng’kg <1600 <1600 <1600 <1600 <1600

Sce footnotes at end of table.
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Sample Identification and Date
MW-578 MW-58S8 MW.58S MW.58S MW.59S
(14.0-16.8) (0-0.5) (7.5-9.5) (19.0-20.0) (0-2.0)

Parameter Units 2/8/93 2/10/93 2/10/93 2/10/93 4/1/91
Total Analyses:
Silver mg/kg <25 <23 <2.3 <24 <10
Arsenic mg/kg 33 48 2.2 2.3 2.9
Barium mg/kg 100 110 130 47 <100
Cadmium m <2.6 <2.3 2.5 <24 <10
Calcium mg/kg 1300 1400 1900 1300 1200
Chromium mg’kg 9.9 18 7.7 10
Mercury mg’kg <0.061 <0.059 <0.057 <0.060 0.21
Nickel mg’kg <12 <12 18 <12 <10
Lead mg/kg 46 8.8 54 5.5 10
Antimony mg/kg <25 <23 <23 <10
Jenjum mg/kg <0.25 <0.23 <0.23 <0.24 <
) mglkg <12 14 16 <2 <100
Columbium mg/kg 3.7 3.5 34 24 33
Tantalum mg’kg 49 11 9.1 9.6 14
Fluoride %/kg 210 260 310 300 150
Gross Alpha lllf 1616 1445 1145 1245 1.310.6
Gross Bet.a pCi/g 1615 2115 2716 205 2.8+1.1
Urnmum—233 & 234 pCl’f - - - - .
Uranium-235 PC f - - - - -
Uranium-238 PC f - . - - -
Thorium-228 pCi - - - - .
Thorium-230 p(}f - - - - -
Thorium-232 pCf - - - - -
Lead-210 @ 46 KeV pClI8 - . . - -
Thorjum-234 @ 63.3 KeV rCiE : : : : :
Thorium-234 @ 92.6 KeV pCf - . - . -
mtactxmum-zum € 1001 KeV pcfg - - - - -

t] - - - - -
ead-214 € 295.2 KeV PGis : : : : :
£ad-214 @ 352.0 KeV ple - . - - .
Bismuth-214 @ 609.4 KeV pCf - . - - -
Bismuth-214 @ 1120.4 KeV pc://ﬁ - . - - -

Bismuth-214 @ 1764.7 KeV pCvg - . . - -
Actinium-228 @ 338 KeV pC f - - - - -
Actinium-228 @ 911 KeV pC‘,g - - - - -
Actinium-228 @ 968 KeV pCf - - - - .
Lead-212 @ 238 KeV pClIg - . . - -
Bismuth-212 @ 727 KeV pCf - - - - -
Thallium-208 @ 583 KeV pCf - - - - -
Uranium-235 @ 143 KeV "Cf - - - - -
Potassium-40 @ 1460 KeV pCig - - - - -
ASTM Aaxi\:lysxs: N < N < < <
fate P bl %50 @’ 82° 80
&l m,
Tgl};}’ Metals: g
ilver mg/l - - - . -
Arsenic mg/l - . - - -
Barium mg/l - - - - -
Cadmium mgA - - - - -
mium mg/l - . - - -
Mercury mg/l - . . - -
\hckel mg/l - - - - -
Lead mg/l - . - . .
Selenium mg/l - . - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Wate pH units - - - - -
After Addition of 1 Normal HCL  pH units - - - - -
Bfnof TCLP Extract pH umts - - - - R
i &\lx:b of Sam%l: l-}xtracted - - . - .
ola! nic Analyses:
4-Methyl- -pentanone (MIBK) uszs <1600 <1500 <1500 <1600 <50

Sce footnotes at end of table.
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Sample Identification and Date
MW-59S MwW.5e8 MW.-60S MW-60S MW.-60S
(4.5-7.0) (9.5-12.0) (0-0.5) (2.04.5) (9.5-12.0)
Parameter Units 4/181 4/1381 2/9/93 2/9/93 2/9/93
Te ey nelyses: mg/kg 24 <24 <
ver - - . .3
Arsenic mg/kg 20 1.9 22 18 3.8
Barium mg'kg 140 <100 61 92 410
gal T mg/kg ggo 29 o 2%040 3230%
cium
Chromium mg’kg 19 <10 11 5 16
Mercury mg’kg <0.01 0.06 <0.060 <0.059 <0.059
Nickel mg'kg 12 <10 <12 <12 21
Lead mg’kg <1 <10 64 8.1 64
Antimony mg/kg <10 <10 <24 <24 <23
Selenium mg/kg <1 <1 .24 <0.24 <0.23
i mg/kg <100 <100 <12 16 156
Columbium mg/kg 39 45 4.8 48 5.9
Tantalum mg/kg 14 9 9.6 13 14
Fluoride xzé/kg 120 160 550 270 2700
Gross Alpha i/] 1.740.7 0.840.6 2017 1216 1917
gx;:s Beta pCilg 17110 1.010.8 2046 2045 2116
8
Urenjum-233 & 234 »C¥ ; . . ) ]
Uranium-235 i - - - - -
Uranium-238 pClﬁ - - - - -
Thorium-228 pg;f - - - - -
Thorium-230 pCi - - - - -
Thorium-232 pC'l/g - - - - -
Lead-210 @ 46 KeV pCiﬁ - - . - -
Thorium-234 @ 63.3 KeV PCife : : : : :
Thorium-234 @ 92.6 KeV pCl/g - - - - -
tactinium-234m @ 1001 KeV pC:f - - - - -
Radium 226 pC]f - - - - -
cad-214 @ 295.2 KeV pr/g - - . - -
2d 214 @ 3520 KeV Gk : : : : :
Bismuth-214 @ 609.4 KeV pC\F - - - . .
Bismuth-214 @ 1120.4 KeV pcnllé . - - - -
smuth-214 @ 1764.7 KeV pCf - - - - -
Actinium-228 @ 338 KeV pCi - - - - -
Actinium-228 @ 911 KeV pCf - - - - -
Actinium-228 @ 968 KeV pCf - - - - -
cad-212 @ 238 KeV pCﬁ - - - - -
Bismuth-212 @ 727 KeV pCi - - - - -
rhallium-208 @ 583 KeV pcﬁ : : : : :
Uranium-235 @ 143 KeV pCi - - - - -
Agmﬁsi:ui-&o @ 1460 KeV pC)}é - - - - -
alysis:
Ammonia yEIs: m%I"IH 3-N <2 32 <2 <2 <2
ifate mghe. 20 780 8" &> 8~
ulfa
Tg{‘P Metals: mgl
ilver - - - - <0.10
Arsenic mg/l - - - - <0.
Barium mg/l - - - - <1010
Cadmium mg/l - - - - <0.10
Chromium mg/l - - - - <0.10
Mercury mg/l - - - - <0.010
&cl&el mg/l - - - - <1.0
a mg/l - - - - .
Selenium mg/l - - - - 3{8
TCLP Extractxon Fluid D>ta:
Extraction Fluid - - - - No.1
pH with Deionized Water pH units - - - - 7.66
pH After Addition of 1 Normal HCL  pH units - - - - 171
Rl;llof TC ract pH units - - - - 491
i :nlmt of Sam%lggxtracted £ - - - - 40.0
olatile Organic ly
Meth;)l,-g-pentanone (MIBK) rekg <50 <50 <1600 <1500 <1500

Sce footnotes at end of table.
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Sample Identification and Date
MW-61S MW£1S MW.61S MW.62S MW-62S
(0-2.0) (7.0-9.5) (14.5-17.0) 0-2.0) (7.0-9.5)

Parameter Units 4/1/91 4/1/91 4/1/91 4/1/91 4/1/91
Total Analyses
ilver mg/kg <10 <10 <10 <10 <10
enic mg/kg 16 10 15 22 18
Barium mg/kg <100 20 <100 150 200
Cadmium mg’kg <10 <10 <10 <10 <10
Calcium mgkg 810 1500 600 2200 1200
Chromium mg/kg <10 11 <10 18 16
Mercu mgkg 0.02 0.11 0.09 <0.01 0.14
Nickel mg'kg <10 13 <10 1 14
d mg/kg <10 <10 <10 14 12
Antimony mg'kg <10 <10 <10 <10 <10
Selenium mg'kg <1l <1 <1 <1 <1
mg'kg <100 <100 <100 <100 <100
Columbium mg/kg 44 37 19 170 35
'l‘antnlum mg/kg T 5 <56 75 7
e e, B, e P,
ross a . .510. 1.740.7
Gros 'ia PGifg 15211 12¢11 <10 41112 24+12
Uramum-233 & 234 pC/; - - - - -
Uranium-235 ple - - - - .
Uranium-238 pC:f . . - - -
Thorium-228 pC\F - - . - -
Thorium-230 pCf - - . - -
Thorium-232 pClﬁ - - - - -
Lead-210 @ 46 KeV pCl/g - - - - -
Thorium-234 @ 63.3 KeV pCi - - - - -
Thorium.234 @ 92.6 KeV pc;.ﬁ : : : : :
Prc:‘tactlmu m-234m @ 1001 KeV ];p(cll,g - - - - -

1} - - - - -
£ad -214 6 2952 KeV pCf - - - - -
ead-214 @ 352.0 KeV pCﬁ . - - . -
Bismuth-214 @ 609.4 KeV pC;f - - - - -
Bismuth-214 @ 1120.4 KeV pC f - - - - .
Bismuth-214 @ 1764.7 KeV pCi - . - - -

Actinium-228 @ 338 KeV PCifs : : : : :
Actinium-228 @ 911 KeV pClIg - - - . -
Actinium-228 @ 968 KeV pC\ﬁ - - - - -
Lead-212 @ 238 KeV pr/B - - - - -
Bismuth-212 @ 727 KeV pr/8 - - . - -
allium.208 @ 583 KeV pClﬁ : : : : :
Uranium-235 @ 143 KeV pCf - - - - -
Potassium40 @ 1460 KeV pCilg - - - - -
ASTM Analysis: N <« < 04
Ammonia NH3 <2 <2
nits - - - - -
Ifate m 120 100 80 00 60
TCLP Metals: gke
ilver mg/l - - - - -
Arsenic mg/l - - - - -
Barium mg/l - - - - -
Cadmiuvm mg/ll - - . - .
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nlckel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
vnth Deionized Wate! pH units - - . - -
After Additionof 1 Normal HCL pH units - - - - -
xlgof TtCLI‘P sf.xtrlaci 4 pH units - - - - -
ount o mple Extracte: - - - - -
Volatile Orgamc pAnalyses £
4-Methyl-2-pentanone (MIBK) pe'kg <50 <50 <50 <50 <50

See footnotes at end of table.



Table 3
{Continued)

Page 50 of 58

Sample Identification and Date
MW-$2S MW-£3S MW.63S MW.-63S MW.-64S

(12.0-14.5) (0-2.0) (9.5-12.0) (22.0-24.5) {0-0.5)

Parameter Units 4/181 47181 4/181 4/1/91 2/10/93
Total Analyses:
Silver, mg/kg <10 <10 <10 <10 <2.3
Arsenic mg/kg 36 13 2.1 2.0 38
Barjum mg/kg 130 <100 <100 <100 180
Cadmium mg'kg <10 <10 <10 <10 3.5
Calcium mg’kg 1000 880 1500 290 80000
mium mg'kg 19 20 <10
Mercury mg’kg 0.14 0.08 <0.01 <0.01 0.093
Nickel mgkg 18 11 14 <10 62
Lead mgkg <10 13 10 <10 16
Antimony mgkg <10 <10 <10 <10 <23
Selenium mg/kg <1 <1 < <1 <0.23
Tin mg’kg <100 <100 <100 <100 140
Columbium m, 31 42 25 35
Tantalum mg’kg 16 12 19 4.7
Fluoride 120 220 140 70 25000
Gross Alpha i 1.0£0.6 0.840.6 1.610.7 0.740.6 1946
Ist;:S Beta pCig 2.9+1.2 1.241.1 2.6+1.0 1.7+1.0 2615
s:
Uranfum-233 & 234 pCi . . . . .
Uranium-235 pC://g - - - - -
Uranium-238 rC - - - - -
Thorium-228 PCVE X . . - .
Thorium-230 pCf - - - - -
Thorium-232 pcﬁ - - - - -
Lead-210 @ 46 KeV pCf - - . . .
Thorium-234 @ 63.3 KeV pC ]/g - - - - -
Thorium-234 @ 92.6 KeV pC‘/g - - . - .
Protactinium-234m @ 1001 KeV pC f - - - - -
Radium 226 pr/B - - - - -
Lead-214 @ 295.2 KeV rC f - - - - -
[ead-214 @ 352.0 KeV pCi - - - - -
Bismuth-214 @ 609.4 KeV pCl/f - - - - - -
Bismuth-214 @ 1120.4 KeV pCf - - - - -
Bismuth-214 @ 1764.7 KeV pC f . - - - -
Actinium-228 @ 338 KeV pC f - - - - -
Actinium-228 @ 911 KeV pglg - - - - .
Actinfum-228 @ 968 KeV P f - - - - -
‘Lead-212 @ 238 KeV PC 1/8 - . - - .
Bismuth-212 @ 727 KeV pg;ﬁ - - - - -
ellium-208 @ 583 KeV P I/g - - - - -
Uranium-235 @ 143 KeV pCi - - . - -
Potassium-40 @ 1460 KeV {4 - - - - -
ASTM Analysis:
Ammonia NH3-N <2 <2 <2 <2 380
pH Units - - - . 9.03
ulfate mgkg 220 20 <20 <20 68
TCLP Metals:
Silver mgh - - - - <0.10
Arsenic mg/] - - - - <0.10
Barium mg/l - - - - <10
Cadmium mg/l - - - - <0.10
Chromium mg/l - - - - <0.10
Mercury mg/]l - - - - <0.010
Nickel mg/l - - - - <l.0
i .
enium - - - - A
TCLP Extraction Fluid Data:
Extraction Fluid - - - - No. 1
pH with Deionized Water pH units - - - - 8.23
pH Afier Addition of 1 Normal HCL.  pH units - - - - 2.50
ﬂof TCLP Extract pH units - - - - 5.88
ount of Sample Extracted g - - - - 40.0
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ng/kg <50 <50 <50 <50 <1500

See footnotes at end of table.
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Sample Identification and Date
MW-64S MW.64S MW-64S MW£58  MW-65S
(20-4.5) (14.5-17.0) (19.5-22.0) (0-0.5) (10.0-12.0)

Parameter Units 2/10/83 2/10/93 2/10/93 2/8/93 2/8/93
Total Analyses:
Silver mg’kg - <24 <23 <23 -
Arsenic mg'kg - 3.2 2.3 0.74 -
arium m - 89 52 37 -
Cadmium mgkg - <24 <2.3 <2.3 -
Calcium mg/kg - 1600 1000 730 -
Chromium m - 14 11 3 -
Mercury mg/kg - <0.059 <0.057 <0.057 -
N:ckel m - 15 <11 < -
Lead mg/kg - 12 4.6 3.5 -
Antimony mg/kg - <23 <23 -
Selenium mgkg - <0.24 <0.23 0.26 -
mg/kg - 15 <11 <11 -
Columbium mg/kg - 4.7 34 <l.1 -
Tantalum mg'kg - 9.5 8.0 <l.1 -
Fluoride - 240 200 9 -
Gross Alpha i 1746 - 844 2218 41+10
gx;;s Beta pCig 2815 - 2216 2616 3016
Uranmm~233 & 234 an/l/g - - - 1.640.7 4.1+1.5
Uranium-235 pC 1/8 - - - 0.010.1 0.0:0.1
m-238 pC IIZ - - - 2.310.7 4.7+1.5
Thorium-228 pC 1/8 - - - 0.9140.5 1.5+04
Thonum-230 pC‘,g - - - 0.810.5 1.610.5
m-232 pC Vg - . - 1.610.6 1.140.4
Lead-210 @ 46 KeV pC )/g - - - 1.410.7 5.110.2
Thorium-234 @ 63.3 KeV pC f - - - 2.610.6 77114
Thorium-234 @ 92.6 KeV pC f - - - 2.410.6 54104
’mtactlmum-zs-im @ 1001 KeV pC 1/8 - - - 0.04+5.7 2319
Radium pCf - - - 2.740.5 8.010.9
Lead-214 6 295.2 KeV PC f - - - 1.310.2 34104
Lead-214 @ 352.0 KeV pC f - - - 1.310.1 3.740.2
Blsmuth-214 @ 609.4 KeV pC f - - - 1240.1 3.740.2
Bismuth-214 @ 1120.4 KeV PC f - - - 14404 3.740.7
Bismuth-214 @ 1764.7 KeV PC f - - - 1.140.3 3.740.5
Actinium-228 @ 338 KeV pC f - - - 1.240.2 2.340.3
Actinjum-228 @ 911 KeV pgllg - - - 1.440.2 2.610.3
. Actinium-228 @ 968 KeV P l/g - - - 1.240.3 2.740.6
Lead-212 @ 238 KeV pC;f - - - 0.9740.10 2.210.2
Bismuth-212 @ 727 KeV PC f - - - 1.840.6 3.040.9
allium-208 @ 583 KeV pC |/g - - - 1.040.2 2.510.3
Uranium-235 @ 143 KeV pC f - - - 0.0010.09  0.1840.17
Potassium-40 @ 1460 KeV pCig - - - 1841 20+1
ASTM Analysis:
Ammonia NH3-N <2 <2 <2 -
P’ nits - 6.84 6.90 8.01 -
Hate mg/kg - 44 442 86
TCLP Metals:
Silver mg/l - - - - -
Arsenic mg/l - - - - -
Barjum mg/l - - - - -
Cadmium mg/] - - - - -
Chrommm mgﬂ - - - - -
Mercury mg - - - - -
Nickel mg/l - - - - -
Lead mg/] : . . . :
Selenium mg/l - - - - -
TCLP Extrachon Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Water prH units - - - - -
pH After Addltlon of 1 Normal HCL pg umts - - - - -
pH units - - - - -
ﬂw\mt of Sample Extracted g - - - - -
Volatile Orgamc Analyses:
4.Methyl.2-pentanone (MIBK) pgkg - 19000 83000 <1500 -

Sce footnotes at end of table.
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Sample Identification and Date
MW.65S MWE58  MW-66S MW.66S MW.66S
(15.0-17.0) (23.5-26.2) (0-2) (45-7 (14.5-17)
2/8/93 2/8/%3 4191 4/191 4/1/91

g
&

Parameter

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead

Antimony
Selenium

&
&
&
&

g <10 <10
1.6 1.7 6.0 1.7 2.1
50 360 <100 160
<24 <10 <10 <10
000 8100 710 1900

. X <0.01 0.11
16 <12 14 <10 19
<25 <24 <10 <10 <lo
<0.25 <0.24 <1 <1 <l
15 <12 <100 géoo <100

18 19
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Tantalum

Fluoride

Gross Alpha
ss Beta
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Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
o Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
Protachnzxgm~234m @ 1001 KeV
‘ll
cad-214 @ 295.2 KeV
rad-214 @ 352.0 KeV
smuth-214 @ 609.4 KeV
smuth-214 @ 1120.4 KeV
smuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
allium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
ASTM Analysis:

Ammonia NH3.N
s
ulfate
TCLP Metals:
Silver
Arsenic
Barium
Cadmium
mium

Mercury
Nickel
Lead
Selenium
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Dejonized Wate pH units
pH After Addition of 1 Normal HCL pH units
of TCLP Extract pH umts
ount of Sample Extracted
Volatile Orgamc Anelyses:
4-Methyl-2-pontanone (MIBK)
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2400 <1600 <50 <50 <60
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\'/ Sece footnotes at end of table.
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Sample Identification and Date
MW£7S MW£7S MW-67S MW-678 MW.£8S
0-2) (12-14.5) (19.5-22) (22-24.5) (0-0.5)
Parameter Units 4/1/91 4/181 4/1/91 4/1/91 2/10/93
Total Analyses:
Silver, mg'kg <10 <10 <10 <10 <24
Arsenic mg/kg 0.9 5.0 <0.1 18 18
Barium mg/kg <100 100 <100 <100 87
Cadmium mg/kg <10 <10 <10 <10 <23
Calcium mg/kg 500 610 2100 1400 1300
Chromium mg/kg <10 48 16 <10 16
Mercury mg/kg <0.01 0.07 <0.01 <0.01 <0.060
Nickel mg/kg <10 12 42 <10 <12
Lead mg/kg 12 21 22 11 15
Antimony mg/kg <10 <10 <10 <10 <24
Selenium mgkg <l <1 <l <1 <0.24
mg/kg <100 <100 <100 <100 13
Columbium mg/kg 740 61 41 21 48
Tantalum mg/kg 130 8 8 7 11
Fluoride mg/ 720 12000 5100 2200 210
Gross Alpha ll;g 5.9t1.0 1.540.6 1.410.6 22+1.3 1515
firos 88 Be pCig 54113 5.4+1.2 2.6+1.1 13£1.3 2015
Uranium-233 & 234 1/ - - - - -
Uranium-235 ggﬁ - - - - -
ranium-238 pCi . - - - -
Thorium-228 pCl/f - - - - -
Thorium-230 pCi - - . - -
Thorium-232 pCI/Cﬂg - - - - .
Lead-210 @ 46 KeV P C'Iﬁ - - - - -
Thorium-234 @ 63.3 KeV P 1/8 - - - - -
Thorium-234 @ 92.6 KeV pClIg - - - - .
Protactinium-234m @ 1001 KeV PC - - - - -
Radium 226 p% - - - - -
ead-214 @ 295.2 KeV pCi - . - - :
2ad-214 @ 362.0 KeV pc.‘/,é : : : : :
Bismuth-214 @ 609.4 KeV pCi - - - - -
Bismuth-214 @ 1120.4 KeV pCf - - - - -
Bismuth-214 @ 1764.7 KeV pCf - . - - -
Actinium-228 @ 338 KeV pCf . . - - .
Actinium-228 @ 911 KeV pC'A/8 - - - . -
Actinium-228 @ 968 KeV pCﬁ - . - - -
Lead-212 @ 238 KeV pC 1/8 - - - - -
Bismuth-212 @ 727 KeV pCi - - - - -
allium-208 @ 583 KeV pCl/f - - - - -
Uranium-235 @ 143 KeV pCf - - - - -
Potassium-40 @ 1460 KeV pCilg - - - - -
Analysis:
nia NH3 -N 38 1580 1780 1300 <2
lfate b 200 60 1120 960 5a°
| m 96
TCLP Metals £
ilver mg/l - - . - .
Arsenic mg/l - - - - -
Barjum mg/l - - . - -
um mg/l - - - . .
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - .
Lead mg/l - - - - -
Selenium mg/l - - - - .
LP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Wate pH units - - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
of TCLP Extract pH umts - - - - -
ount of Sample Extracted - - - - -
Volatile Orgamc Analyses:
4-Methyl-Z-pentanone (MIBK) pg/kx <50 160 <50 2500 <1600

Sce footnotes at end of table.
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Sample Identification and Date
MW.68S MW-68S MW.68S MW-69S MWwW.g9S
(2046 (145-170) (19.5-220) (0-0.5) {3.0-5.5)

Parameter Units 2/10/93 2/10/83 2/10/93 2/8/93 2/8/93
Total Analyses:
Silver, mglkg <22 - <25 <24 <3
enic mg/kg 0.7¢ - 19 0.93 1.2
Barjum mgkg 7 - 53 57 46
Cadmium mgkg <2 - <25 <24 <23
Calcium mgkg 1400 - 1800 1900
Mercury moke Q0 - Wosz 0060 <0088
TOUry X - X
Nickel m| <12 - <12 <12 <12
Lead mg/kg 3.2 - 8.1 9.0 3.3
Antimony mgkg <22 - <25 <A 3
Ty 7 D bt S o
< - < <
Columbium mg/kg 34 - <12 12 3
antalum mg/kg 10 - 5.0 8.5 8.1
Fhuoride mé/kg 200 - 210 760 290
Gross Al]:talm pCi/ 1145 1415 - 1345 84
gl;:s Be pCig 2545 215 - 2345 2316
pes:
Uranfum-233 & 234 pCi/; - - - - -
Uranium-235 anlg - - - - -
Uranium-238 pCf - - - - -
Thorium-228 pC:/; - - - - .
Thorium-230 pCi - - - - .
Thorium-232 pC’f - - - - .
Lead-210 @ 46 KeV pC]/l/g - - - - -
Thorium-234 @ 63.3 KeV pCf - - - . .
Thorium-234 @ 92.6 KeV pCl/g - - - - .
Protactinium-234m @ 1001 KeV pC‘,g - - - - -
Radium 226 pCf - - . - -
Lead-214 @ 295.2 KeV pCf - - - - -
Lead-214 @ 352.0 KeV pCf - - . - -
Bismuth-214 @ 609.4 KeV pCf - - - . .
Bismuth-214 @ 1120.4 KeV pC;f - - . - -
Bismuth-214 @ 1764.7 KeV pc;/g - - - - .
Actinium-228 @ 338 KeV pCi - - - - -
Actinium-228 @ 911 KeV p&ﬁ - - - - -
Actinium-228 @ 968 KeV pCi . . . . :
Lead-212 @ 238 KeV G/ : : : : :
Bismuth-212 @ 727 KeV pCl/c'/g - - - - -
um-208 @ 583 KeV pCi - - . . .
ranium-235 @ 143 KeV ple - - - - -
Potassium-40 @ 1460 KeV pCl/g - - - - -
Analysis:
nia NH3N <2 . <2 <2
- gnr‘ngts 611 . 702 g9 702
8l m - 4
Tgll.‘.’P Metals: mg
ilver - . - - -
nic mg/l - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - - . - -
Mercury mg/t - - - - -
Nickel mg/l - - - - -
Lead mg/l - - - - .
Selenium . mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - . - . .
pH with Deionized Water pH units - - - - -
After Addition of 1 Normal HCL  pH units - - - - -
of TCLP Extract pH units - . . - .
ount of Sample Extracted g - - - - -
Volatile Organic Analyses:
4-Methyl-Z-pentanone (MIBK) pe/kg <1500 - <1600 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
MW69S MW-70S MW.708 MW-708 MW.71S
(10.5-13.0) (0-2.0) (9.5-12.0) (19.5-22.0) (0-0.5)

Parameter Units 2/8/93 41581 4/1/91 4/1/91 2/8/93
Total Analyses:
Silver mg/kg <2.3 <10 <10 <10 <23
mg/kg 2.5 08 15 13 L3
Barium mg'kg 38 <100 <100 <100 59
Cadmium mg/kg <2.3 <10 <10 <10 <23
Calcium mg/kg 760 1200 1300 1100 870
Chromium mgkg 10 19 13 <10 13
Mercury mg'kg <0.057 0.12 0.06 <0.01 <0.059
Nickel m; <11 <10 11 <10 <12
Lead mg/kg 2.5 <10 <10 <10 4.2
Antimony mg/kg <10 <10 <10 <23
Selenium mg’kg <0.23 <1 <1 <1 <0.23
Tin mg/kg <11 <100 <100 <100 15
Columbium mg/kg 23 5 3 7.0
Tantalum mg'kg 5.7 32 <5 94
oride mg/] 3100 2200 140 120 200
Gross Alpha i 244 4.040.9 2.010.7 1.410.6 816
Gross Be pCl’é 2445 8.2¢1.2 4.0+1.0 2.011.0 1916
Unnium-233 & 234 pCi/ - - - - -
Uranium-235 pClﬁ - - - - -
Uranium-238 pCi . - - - -
Thorium-228 pcf - - - - -
Therium-230 pCl/vg - - - - -
Thorium-232 pC Vg - - - - -
Lead-210 @ 46 KeV pC Vg - - - - -
Thorium-234 @ €3.3 KeV pCi - - - - .
Thorium.234 @ 92.6 KeV pc:/fé : : : : :
’rota.ctmzxgsm-234m @ 1001 KeV gg f - - - - -
diu - - - - -
£2d-214 € 295.2 KeV pCi‘/; : : : : :
ead-214 @ 352.0 KeV pCi/g . - . . .
Bismuth-214 @ 609.4 KeV pC;F - - - - -
RBismuth-214 @ 1120 .4 KeV PC Vg - - - - -
Bismuth-214 @ 1764.7 KeV PC f - - - - -
Actinium-228 @ 338 KeV PC f - - - - -
Actinfum-228 @ 911 KeV pC;Ig - - - - -
Actinium-228 @ 968 KeV pC;/g - - - - -
Lead-212 @ 238 KeV pC;Ig - - - - -
Bismuth-212 @ 727 KeV pC'Vg - - - - -
Thallium-208 @ 583 KeV pC 1/8 - - - - -
Uranium-235 @ 143 KeV rC ‘/g - - - - -
Potassium+40 @ 1460 KeV pCig - - - - -
Analysis:
Ammonia NH3-N <2 6 8 8 <2
pH Units 6.33 - - . 6.11
fate mg’kg 164 460 <20 <20 74
Tgll'..P Metals:
ilver mg/ - - - . -
nic mg/l - - - - -
Barium mg/l - - - - -
Cadmium mg/l - - - . -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/l - - - - -
Selenium . mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - N - -
pH with Deionized Wate pH units - - - - -
A.ﬁ;er Addmon of 1 Norma] HCL pH units - - - - -
Extract pPH umts - - - - -
imount of Sample Extracted - . - - -
Volatile Orgamc alyses:
4-Methyl-2-pentanone (MIBK) pg/kg <1500 <50 <50 <50 <1500

Sece footnotes at end of table.
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Sample Identification and Date
MW-71S MW.718 MW.71S MW-72S MW-728
(204.5) (17.0-19.5) (19.5-22.0) (0-2.0) (4.5-7.0)

Parameter Units 2/8%3 2/8/93 2/8/93 4/1/91 4/1/91
Total Analyses:
Silver mg/kg <24 - <2.1 <10 <10
Arsenic mg/kg 4.1 - 11 5.9 34
Barium mg/kg 120 . 58 <100 160
Cadmium mgkg <24 - <2.1 <10 <10
Calcium mgkg 16000 - 1800 1800 7500
Mercury moks o35 . 26,053 802 %01
reu . - X X X
Nickel'y m, <12 - <12 14 20
Lead mg/kg 19 - 22 <10 <10
Antimony mg/kg <24 - <21 <10 <10
Selenjum mg’kg <0.24 - <0.21 <l <1
. mg/kg 140 - 160 <100 <100
Columbium mg/kg 29 - 120 140 62
Tantalum mgkg 17 - 3.2 55 26
Fluori 6000 - 4600 2200 910
Gross Alpha ljg B 160120 2148 3.5610.8 3.010.8
gms Beta pCifg . 9818 2846 47310 4.8+1.0
8:
Uranjum-233 & 234 PCife . 5413 22109 - .
Uranium-235 PC l/g - 2.310.5 0.310.3 - -
Uranium-238 PC f - 5913 1.7i0.6 - -
Thorium-228 pC‘/g - 0.810.4 0.611.0 - -
Thorium-230 pC;/g - 0.4104 1.5+1.3 - .
Thorium-232 FC f - 0.8104 L1t10 - -
Lead-210 € 46 KeV PC f - 0.011.0 0.9710.67 - -
\_ Thorium-234 @ €3.3 KeV pCi/Z - 61:3 2.410.7 . -
Thorium-234 @ 92.6 KeV P cl/g - 3712 1.440.3 - -
Protactinium-234m @ 1001 KeV P cl,g - 11010 0.015.6 - -
Radium 226 pCi . 4111 2.110.5 - -
Lead-214 @ 295.2 KeV ple - 0.9310.16 0.7740.12 - -
[ead-214 @ 352.0 KeV pCl/g - 0.8310.12 0.7210.11 - -
Bismuth-214 @ 609.4 KeV pCﬁ - 0.891+0.14 0.68140.12 - -
Bismuth-214 @ 1120.4 KeV rC f - 1.0+0.4 1.040.5 - -
Bismuth-214 @ 1764.7 KeV pCf - 0.8440.30 0.7510.30 - -
inium-228 @ 338 Ke pCi - 1.140.3 0.7010.26 - -
Actinium-228 @ 911 KeV pCﬁ - 1.110.2 0.6440.2] - .
Actinium-228 @ 968 KeV pC I/g - 0.9640.30 0.81t040 - .
Lead-212 @ 238 KeV pC I/g - 0.7840.09 0.514+0.06 - -
Bismuth-212 @ 727 KeV pCf - 1.740.7 1.310.7 - -
allium-208 @ 583 KeV pC l/g - 0.9610.18 0.6010.15 - -
Uranium-235 @ 143 KeV pCl/g - 1.840.2 0.1610.13 - -
PotassAi:ni-'tO @ 1460 KeV pCig - 1411 21+1 - - -
alysis:
nia NH3-N 2.6 - 28 2 22
nits 7.07 - 4.31 - -
ulfate mg/kg 1720 1500 240 160
T A
ilver R - - - -
nic mg/l <0.10 . - . .
Barium mg/l <10 - - - .
Cadmium mg/l <0.10 - - - -
Chromium mg/l <0.10 - - - R
Mercury mg/l <0.010 - - - -
Nickel mg/l <1.0 - - - -
Lead mg/l <0.10 - - . -
Selenium | mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
Extraction Fluid No. 1 - - - -
PH with Deionized Water pH units 8.47 - - - -
After Addition of 1 Normal HCL.  pH units 2.27 - - - -
of TCLP Extract pH units 5.64 - - - -
unt of Sample Extracted g 40.0 - - - -
Volatile Organic Analyses:
4-Methyl-2.pentanone (MIBK) pe’kg <1600 - <1400 <50 <50

\/,

Sce footnotes at end of table.
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Sample Identification and Date
MwW.728 MW.733 MW.735 MW.73S MW.73S
(7.0-9.5) (0-2.0) (9.5-12.0) (13.05-14.2) (14.7-15.0)
Parameter Units 4/1/91 4/1/91 4/1/91 4/1/91 4/1/91
Total Analyses:
Silver mg/kg <10 <10 <10 <10 -
fc mg’kg 18 2.2 14 19 -
Barium mg’kg 170 <100 <100 <100 -
Cadmium mgkg <10 <10 <10 <10 -
Calcium mg’kg 3100 1 710 690 -
Chromium mg/kg 13 13 13 -
Mercury mg/kg 0.03 1.2 0.03 0.06 -
Nickel mg'kg 16 11 11 <10 -
Lead mg/kg <10 <10 <10 <10 -
Antimony mg'kg <10 <10 <10 <10 -
Selenium $g/kgg/kg <%00 <i00 <}:00 <i°0 -
< < < < -
Cihapive By k040 kOB
'antalum 4 -
Fluori mg/kg 360 250 3300 3600 -
Gross Alpha i/ 4.010.9 2.910.7 1.5610.6 1.740.6 -
%ss Beta g 6.310.9 4.411.0 3.140.9 1.040.9 -
Ura.mum-233 & 234 Ci/j - - - - .
Uranium-2356 ;Cl/g - - - - .
Uranjum-238 pCl/8 - - - - -
Thorium-228 pCl/g - - - - -
Thorium-230 pCl/g - - - - -
Thorium-232 pClIx - - - - .
£2d-210 @ 46 KeV PCV/E : : : : :
Thorium-234 @ 63.3 KeV pCl/g - - - - -
Thorium-234 @ 92.6 KeV pClﬁ - - - - -
-’mtactlmum-234m @ 1001 KeV pCvg - - - - -
Redium 226 pCi - - - - .
Lead-214 @ 295.2 KeV pCl/f - - - - -
Lead-214 @ 352.0 KeV pCf - - - . .
Bismuth-214 @ 609.4 KeV pCl/g - - - - -
Bismuth-214 @ 1120.4 KeV pCl,g - - - . -
Bismuth-214 @ 1764.7 KeV pC’,g - - - - -
Actinjum-228 @ 338 KeV pC‘,g - - - - -
Actinium-228 @ 911 KeV pCf - - - - -
Actinium-228 @ 968 KeV pCl/g - - - - -
Lead-212 @ 238 KeV pCf - . - - -
Bismuth-212 @ 727 KeV pc;; - - - - -
Thallium-208 @ 683 KeV pCf - - - - -
Uranium-235 @ 143 KeV pCi - - - - .
Potasﬂnrto @ 1460 KeV pleé - - - - -
ASTM Analysis:
nia NH&-N 12 8 138 280 -
pH Uni - - - - .
ulfate mg'kg 120 <20 <20 520
Tgll.P Metals:
ilver mg/l - - . . .
enic mg/l - - - - .
Barjum mg/l - - . - .
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/l - . - - -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid - - . - -
pH with Deionized Water pH units - - - - -
pH After Addmon of 1 Normal HCL pH units - - - - -
ﬂof TCLP pH umts - - - - -
ount of Sample Extracted - - - - .
Volatile Orgamc Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg <50 <50 <6250 45000 10000

See footnotes at end of table.
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(Continued)
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Sample Identification and Date
MW-74S MW-748S MW-748 MW.76S MW.758 MW.-75S
(0-0.5) (2.04.5) (12.0-16.0) (0-0.5) (0.5-2.0) (4.5-7.0)
Parameter Units 2/8/93 2/9/93 2/8/93 2/9/93 2/9/93 2/9/93
Total Analyses:
Sitver mg/kg 24 21 @3 @2 a1l
mg/kg 17 20 1.1 22 2.9 3.7
Barium mg/kg 32 84 29 170 100 22
Cadmium mg/kg <24 <2. <2.1 <2.3 2.1 <.1
Calcium mg/kg 1600 2900 760 1500 2000 460
Chromium mg/kg 64 13 4.0 16 15 48
Mercury mg/kg <0.060 <0.069 <0.053 <0.059 <0.056 <0.053
Nickel mg/kg <12 13 <11 33 18 <11
Lead m| 5.6 64 26 7.2 4.9 1.9
Antimony mg/kg <24 <24 <21 <23 <22 <21
Selenium mgkg <0.24 <0.24 <0.21 <0.23 <0.22 <0.21
mg/kg <i2 14 83 13 15 <1i
Columbium mg/’kg 12 5.9 74 94 78 2.1
antalum mg/kg 7.1 12 3.2 94 16 8.5
Fluoride 450 200 1700 290 490 110
Gross Alpha :/f 1415 1846 915 4819 1415 243
Grot:s Beta pCilg 2315 2615 1815 3216 2015 2615
52
Uranium-233 & 234 pCi/ ; ; ; 31104 - .
Uranjum-235 pC/ - - - 0.1:0.1 - -
Uranium-238 pCi/ - - - 3.1:04 - -
Thorium-228 pcﬂgpcv - - - 2.0:05 - -
Thorium-230 i - - - 61108 - -
um-232 PGk . . . 21405 - -
Lead-210 @ 46 KeV pcf - . . 46108 - :
Thorium-234 @ 63.3 KeV pCf - - - 2.610.6 - -
Thorium-234 @ 92.6 KeV pC)/f - - - 2.410.7 - -
Protactinium-234m @ 1001 KeV pC f - - - 0.0£7.0 - -
Radium 226 pC f - - - 6.0+0.7 - -
cad-214 @ 295.2 KeV pC Vg . . . 34102 - .
cad-214 @ 352.0 KeV pC f - - - 3.610.2 - .
Bismuth-214 € 609.4 KeV pC f - - - 3.2+02 - -
Bismuth-214 @ 1120.4 KeV pC lIg - - . 3.5104 - -
Bismuth-214 @ 1764.7 KeV pC f . - - 29404 - -
Actinium-228 @ 338 KeV pC ‘/g - - - 16103 - -
Actinium-228 @ 911 KeV PC llg - - - 19102 - -
Actinium-228 @ 968 KeV pPC f - - - 16104 - -
Lead-212 @ 238 KeV PC f - - - 16101 - -
Bismuth-212 @ 727 KeV pCf - - - 1.840.8 - -
allium-208 @ 583 KeV PC f - - - 16402 - -
Uranium-235 @ 143 KeV PC f - - - 0.1710.10 - -
PotassAi:n}A(_) @ 1460 KeV pCig . . . 16101 - -
ASTM Analysis:
Ammonia v NH3-N <2 2 17 <2 <2
P! nits 6.87 7.55 5.16 5.84 7.66 7.18
ulfate mg/kg 90 122 82 88 62
TCLP Metals:
Silver_ mg/l - - - :8{0 - .
Arsenic mg/l - - - X - -
Barjum mg/l - - - <10 - -
Chrombn -/ : : MW :
mium - - . . - -
Mercury mg/l - - - <0.010 - -
ﬂclael mg/l - - - :(1)(110 - .
-1 mgll . - - . - -
Selenium . mg/ - - - <0.10 - -
TCLP Extraction Fluid Data:
Extraction Fluid . - - - No. 1 - -
pH with Deionized Water PH units - - - 5.86 - -
pH After Addition of 1 Normal HCL,  pH units - - - 177 - -
ﬁof TCLP Extract pPH units - - - 4.97 - -
o {m]ento of Sm.ml;‘lle1 alilxtracted g - - . 40.0 - -
olati nic 8;
4-Methyl- -pentanon);s‘(leBK) pe/kg <1500 <1500 <1400 <1500 <1600 <1400

(D)Dash denotes not analyzed.
(2INA = Not applicable.
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Chemistry Data Summary
Test Pits
Fansteel, Inc.
Muskogee, Oklahoma
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Sample Identification and Date
TP-1 TP-2 TP-3 TP-4 TP-5 TP-6
2.0 2.4) (1.5) (3.0) {1.5) 0.8)
Parameter Units 2/17/83 2/17/93 2/17/93 2/17/93 2/17/83 2/17/93
Total Analyses:
Silve: mg/kg <2.5 <24 2.5 <25 <25 4
mg/kg 18 18 38 25 2.0 f.z1
Barium mg/kg 69 83 82 21 76 45
Calcium mgkg 1100 850 1100 920 1200 210
Cadmium mg/kg <25 <24 26 33 2.5 <24
Chromium mg/kg 19 21 24 25 21 12
Mercury mg/kg <0.062 <0.060 <0.062 <0.063 <0.061 <0.060
Nickel mgkg <12 <12 <12 <13 <12 <12
Lead mg/kg 3 78 9.7 6.7 33 44
Antimony mg/kg <25 <24 <25 <25 <25 <24
Selenium mg/lkg <0.25 <024 0.32 0.38 043 <0.24
i mg/kg 14 20 21 22 16 <12
Columbjum mgkg 50 60 74 88 6.1 12
antalum mgkg 10 11 14 14 14 4.8
oride m%kg 260 1800 190 1800 180 6200
A PG 146 175 196 1aw g deis
88 8
lgzgss pCl/g 2446 1915 165 225 1845 1815
8
Uranium-233 & 234 pCY, m . . 3 ) ;
ranium-235 pC:F - - - - - -
Uranium-238 pClIg - - - - - -
Thorium-228 pC)/f - - - - - -
Thorium-2 PC f . - - - - -
Thorium-232 pCf - - - - - -
Lead-210 @ 46 KeV pCi - - - - - -
Thorjum-234 @ 63.3 KeV pcﬁ : : : : : :
Thorium-234 @ 92.6 KeV PCi - - - - - -
Ramdx cumum-234m @ 1001 KeV PcllngII - - - - - -
Losd 314 @ 295.2 KeV Ci/s : : : : : :
Lead-214 @ 852.0 KeV pl.'hlx - - - - - -
Bismuth-214 @ 609.4 KeV PCiE : : : : : :
3isnmt.b-214 @ 1120.4 KeV pC'If - - - - - -
Bis 214 @ 1764 7 KeV ple - - - - - -
mum-228 @ 338 Ke pCI/B - - - - - .
Act nium-228 @ 811 KeV pr - - - - - -
Actinium-228 @ 968 KeV pC:ﬁ - - - - - -
Lead-212 @ 238 KeV PG : : : : : :
Bisouth-212 @ 727 KeV TeiE : : : : : :
fum-208 @ 563 KeV PR : : : : : :
Uranium-235 @ 143 KeV PaiE : : : : : :
PotassAx:ni-40 @ 1460 KeV Vg - - - - . - -
alysis:
onia mg’kgNH3-N <2 <2 <2 <2 <2
Sulfate m%kg 96 66 44 88 44 ﬁ
LD Metals: pH Units 5.61 6.26 5.99 5.82 5.96 5.97
Silver ' mg/l . . <0.010  <0.10 - .
Arsenic mg/l - - <0.01 <0.10 - .
Barium mg/l - - <10 <10 - -
Cadmium mg/l - - <0.01 <0.10 - -
Chromium mg/l - - <0.01 <0.10 - -
Mercury mg/t - - <0010 <0.010 - -
Nickel mg/l - - <10 <1.0 - -
i Mo 1 3 3w oL o
enium - - X . - -
Exl?;P !c}txitoraction Fluid Data: No. 1 No.1
raction - - 0. 0. - -
with Deionized W ts - - 5.80 5.74 - -
;%AMA&dxtlon of L Normal HCL DHunite - : 141 141 :
of TCLP Extract pH units - - 4.97 4.93 . -
i tllunt of Sa.m;zl; l')lxtructed I'4 - - 40.0 40.0 - -
olatile Organic Analyses:
-Methm-pentanone prekg <1600 <1600 <1600 <1600 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
TP-7 TP-8 TP-9 TP-10 TP-11 TP-12 TP-138
1.0) 1.2 a.n (1.6) (2.5) (2.0) (2.5)

Parameter Units 217/93  2/17/93  2/17/93 271783 2/17/83 2/17/93 2/17/93
Total Analyses:
Silver v mg/kg <28 <26 <5 <25 <2.5 <2.2 <2.6
Arsenic mg/kg 14 22 14 2.2 29 25 15
Barium mg’kg 55 86 54 76 47 130
Cealcium mg/kg 1100 960 1500 830 1300 780 1500
Cedmiuvm mgkg <2.8 35 32 <.5 <25 22 34
mium mg/kg 14 19 26 23 18 6
Mercury mgkg <0.071 <0.065 0.12 <0.062 <0.062 <0.0056 <0.065
\hckel m <14 <13 13 <12 <12 <1l
Lead mg'kg 48 74 9.7 78 8.1 8 14
Antimony mg/kg <28 <26 5 <25 <25 <22 6
Selenium mg/kg <0.28 0.34 <0.25 043 <0.25 0.33 041
mg/kg <14 14 3 12
Columbium mg’kg 14 3.9 6 3.7 5.0 5.6 7.8
antalum mg/kg 5.7 13 15 11 12 12 16

oride m%kg 120 150 130 150 220 120 320
Moisture Content 19.7 19.0 194 184 19.6 134 224
Gross Alpha pCi/j 1846 1745 1646 2146 1115

. Gmss Beta pClé 2015 2 1845 2145 1745 1945 1615
Jram um-233 & 234 pCl/ - - - 08402 - - -
Urarjum-235 pCl/g - - - 0.010.1 - - .
Uranium-238 pCl/Vg - - - 0.640.1 - - -
Thorium-228 pCi f - - - 13+03 - - -
Thorium-230 pCi f - - - 1.0:03 . - -
P 26 KeV. oS4 : : : 14508 - : :

R € - - - 4. - - -
Thorium 234 @ 63.3 KeV pcglé : : : 16:07 - : :
Thorium-234 € 92.6 KeV PC f - - - 17406 - - -
Protactinium-234m @ 1001 KeV PCi - - - 0.0+50 - . -

dium 225 pc:/f& : : : 26105 - : :
Lead-214 @ 295.2 KeV pCi . - - 12402 - : .
d-214 € 352.0 KeV ey . - - 12401 - . .
Bismuth-214 @ 609.4 KeV ey S : : : 12201 - : :
Bismuth-214 @ 1120.4 KeV GE - : : 14204 - : :
Bismuth-214 @ 1764.7 KeV pcf - . . 12:03 - . .
Actinium-228 @ 338 KeV pC\f - - - 15403 - - -
Actinium-228 @ 911 KeV Vg - - - 17402 - - -
Actinium-228 @ 968 KeV pC 1/8 - - - 11403 - - -
Lead-2]12 @ 238 KeV pCf - - - 11401 . - -
Bismuth-212 @ 727 KeV pC l/g - - - 2.0:05 - - -
Thellium-208 @ 583 KeV pC f - - - 1.310.2 - - -
Uranium-235 @ 143 KeV PC f - - - 0.0010.09 - - -
Potassggnr!q @ 1460 KeV PCig - - - 101 . - -

ASTM Analysis:
onia s mg/kg NH3-N <2 <2 <2 <2 <2 <2 <2
Sulfate m%kg 44 44 46 66 58 44 48
1%1-153 Meta] pH Units 6.32 6.18 €43 6.26 6.54 5.83 5.95
etals:
Silver mg/ - - <0.10 <0.10 - - <0.10
Arsenic mg/l - - <0.10 <0.10 - - <0.10
Barium mg/ - - <10 <10 - . <10
Cadmium mg/l - - <0.10 <0.10 . - <0.10
mium mg/l - - <010 <0.10 - - <0.10
Mercury mg/l - - <0010 <0010 - - <0.010
Nickel mg/l - - <l.0 <1.0 - - <l.0
Lead mg/l - - <0.10 <0.10 - - <0.10
Selenjum mg/i - - <0.10 <0.10 - - <0.10
TCLP Extraction Fluid Data:
Dt anised Wate pHunits - : 590 fer - : boo"
with Deionized Wate s - . R K - - X
pH Aff}reé ﬁ;l%twn cotf 1 Norrnal HCL % units - - :4[3% }gg - - }gg
o units . - . - . .
Vol :lm:) of SamAl: I']thrad.ed g - - 40.0 40.0 - - 40.0
olatile anic Analyses:
4-Methyl r§ pentanonye pe’kg <1900 <1700 <1600 <1600 <1600 <1500 <1700

()pgsh denotes not analyzed.
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Sammary of Waste Chemistry Data

Pond 2 Residues
Fansteel, Inc.
Muskogee, Oklahoma
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Sample Identification and Date
P2-1A P2.1B P2-1C P2.2A P2.2B
(04) (4-8) (8-12.5) (0-3) (3-6)
Parameter Units 2/19/93 2/19/93 2/18/93 2/19/83 2/19/93
Total Analyses:
Cyanide mgkg 11 44 <19 <2.0 <20
Silver mgkg 217 39.2 23.9 49.6 10.0
Arsenic mg/kg <36.0 <39.0 <87.0 417 <36.0
Barium mgkg 585 452 524 1380 284
Beryllium mgkg 25.8 23.9 220 33.1 10.3
Cadmium mgkg <3.60 <3.90 <3.70 <3.60 <3.60
Chromium mgkg 377 438 163 740 169
Mercury mg'kg 2.74 0.685 0.312 0.774 1.15
Molybdenum mgkg 30 31 40 40 <18
Nickel mg'kg 59.3 103 50.9 38.6 <18.0
Lead mg'kg 167 <39.0 88.8 110 70.5
Antimony mg’kg 348 118 384 284 619
Selenium mgkg <0.360 <0.400 <0.370 <0.400 <0.390
Tin mg/kg 3100 1600 6000 4000 830
Columbium mgkg 5000 1200 3100 3000 4800
Tantalum mg/kg 2200 1700 2300 2000 980
Gross Alpha pCig 2300+100 48001100 3200+£100 62001100 3200+100
Gross Beta pCig 920420 24001100 2000+£100 27001100 15001100
Isotopes:
Uranium-233 & 234 pCilg 180110 510120 410110 440110 170410
Uranium 235 pCig 5.811.7 1943 22+3 1943 5.3+1.7
Uranium-238 pCi/g 180110 530120 430110 440110 170110
Thorium-230 pCi/g 640140 780+40 850140 650130 420130
Lead-210 @ 46 KeV pCilg 6019 68114 86112 30421 55411
Thorium-234 @ 63.3 KeV pCig 9118 260140 160430 130140 140430
Protactinium-234m @ 1001 KeV pCilg 170470 5901120 640£120 560130 250190
Radium 226 pCig 250110 540120 500110 590120 310110
Lead-214 @ 295.2 KeV pCi/g 170110 370110 33010 400110 240110
Lead-214 @ 352.0 KeV pCig 170110 370110 340110 420110 250110
Bismuth-214 @ 609.4 KeV pCirg 170x10 360110 330110 420110 240110
Bismuth-214 @ 1120.4 KeV pCig 160110 360110 330t10 420110 240110
Bismuth-214 @ 1764.7 KeV pCi/g 160110 350110 300t10 380110 220110
Actinium-228 @ 338 KeV pCig 140110 300110 230+10 460110 230£10
Actinium-228 @ 911 KeV pCig 160110 340110 260110 500110 250110
Actinium-228 @ 968 KeV pCi/g 160110 340110 260110 500120 260110
Lead-212 @ 238 KeV pCig 140110 320+10 240110 440130 240110
Bismuth-212 @ 727 KeV pCig 170110 370120 300120 - 540120 270120
Thallium-208 @ 683 KeV pCilg 150110 32010 240110 480110 23010
Uranium-235 @ 143 KeV pCig 5.811.9 1513 1312 1543 8.1+2.2
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/1 NH3-la 5.8 89 8.1 2.7 1.3
Chloride mg/ <0.50 3.8 5.7 <0.50 <0.50
Fluoride mg/l 410 140 110 580 450
Nitrate mgl N03-N 0.12 0.29 0.32 0.35 046
Sulfate mg/l 6.6 510 26 50 26
pH pH Units 289 3.34 3.38 242 2.70
Specific Conductance @ 25°C pmhos/ecm 1930 1380 846 4190 2020
minum mg/l 71 <10 34 170 91
Calcium mg/l 53 35 13 200 91
Iron mg/l 220 180 110 390 140
Potassium mg/l 67 38 15 120 59
Magnesium mg/l 20 25 16 40 25
Manganese mg/l 52 70 33 9% 33
Sodium mg/l 19 18 <10 40 23
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Sample Identification and Date
P2-1A P2-1B P2-1C P22A P2-2B
(0-4) (4-8) (8-12.5) (0-3) (3-6)
Parameter Units 2/19/83 2/19/93 219/93 2/19/93 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 72 3.0 047 15 44
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <10 18 <1.0 <1.0 <1.0
Lead mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Selenfum mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1 No.1 No.1 No. 1
pH with Deionized Water pH units 2.76 3.32 3.26 226 2.56
pH of TCLP Extract pH units 444 4.65 4.74 4.17 4.39
Amount of Sample Extracted g 50.0 §0.0 50.0 50.0 50.0
Volatile Organic Analyses:
Acetone rekg <2300 <2500 <2400 <2600 <2500
Benzene pe'kg <2300 <2600 <2400 <2600 <2500
Bromodichloromethane re'kg <2300 <2600 <2400 <2600 <2500
Bromoform rekg <2300 <2600 <2400 <2600 <2500
Bromomethane pekg <2300 <2600 <2400 <2600 <2500
2-Butanone ugkg <2300 <2600 <2400 <2600 <2500
Carbon Disulfide prekg <2300 <2600 <2400 <2600 <2500
Carbon Tetrachloride pg’kg <2300 <2600 <2400 <2600 <2500
Chlorobenzene pnekg <2300 <2600 <2400 <2600 <2500
Dibromochloromethane rekg <2300 <2600 <2400 <2600 <2500
Chloroethane re'kg <2300 <2600 <2400 <2600 <2500
Chloromethane pekg <2300 <2600 <2400 <2600 <2500
Chloroform pekg <2300 <2600 <2400 <2600 <2600
1,1-Dichloroethane pekg <2300 <2600 <2400 <2600 <2500
1,2-Dichloroethane pe/kg <2300 <2600 <2400 <2600 <2500
1,1.Dichloroethene rekg <2300 <2600 <2400 <2600 <2500
1,2-Dichloroethene pe’kg <2300 <2600 <2400 <2600 <2500
1,2-Dichloropropane ug’kg <2300 <2600 <2400 <2600 <2500
Cis-1,3-Dichloropropene pekg <2300 <2600 <2400 <2600 <2500
Trans-1,3-Dichloropropene pe'kg <2300 <2600 <2400 <2600 <2500
Ethylbenzene rekg <2300 <2600 <2400 <2600 <2500
2-Hexanone pekg <2300 <2600 <2400 <2600 <2500
Methylene Chloride pwe'kg <2300 <2600 <2400 <2600 <2500
4-Methyl-2-pentanone rekg 130000 160000 140000 43000 70000
Styrene wekg <2300 <2600 <2400 <2600 <2500
1,1,2,2-Tetrachloroethane re’kg <2300 <2600 <2400 <2600 <2500
Tetrachloroethene re'kg <2300 <2600 <2400 <2600 <2500
Toluene prekg <2300 <2600 <2400 <2600 <2500
1,1,1-Trichloroethane re'kg <2300 <2600 <2400 <2600 <2500
1,1,2-Trichloroethane re/kg <2300 <2600 <2400 <2600 <2500
Trichloroethene pe/kg <2300 <2600 <2400 <2600 <2500
Vinyl Chloride re/kg <2300 <2600 <2400 <2600 <2500
Xylenes, Total nekg <2300 <2600 <2400 <2600 <2500
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Sample Identification and Date
P2-1A P2-1B P2.1C P2-2A P2-2B
(0-4) 4-8) (8-12.5) (0-3) (3-6)
Parameter Units 2/19/3 2/19/98 2/19/93 2/19/93 2/18/93
Semivelatile Organic Analyses:

Acenaphthene re’kg <1300 <1300 <1300 <1300 <1300
Aoenaphthylene pekg <1300 <1300 <1300 <1300 <1300
Anthrace pekg <1300 <1300 <1300 <1300 <1300
Bis 2-chloroethyl)ether pekg <1300 <1300 <1300 <1300 <1300
Bis(2-chloroethoxy)methane pe’kg <1800 <1300 <1800 <1300 <1300
Bis 2-chlomisoprogyl)ether pe/kg <1300 <1300 <1300 <1300 <1300
Bis(2-ethylhe thalate pe’kg <1300 <1300 <1300 <1300 <1300
nzo(a)pyrvene rekg <1300 <1300 <1300 <1300 <1300
Benzo(a)anthracene re'’kg <1300 <1300 <1300 <1300 <1300
Be uoranthene re’kg <1300 <1300 <1300 <1300 <1300
Benz )perylene ug/kg <1800 <1300 <1300 <1300 <1300
Benz ranth vg’kg <1300 <1300 <1300 <1300 <1300
4-Bromophen ]’henyl Ether pe’kg <1300 <1300 <1300 <1300 <1300
Buglbenzyl thal peke <1300 <1300 <1300 <1300 <1300
pe’kg <1300 <1300 <1300 <1300 <1300
Chxz re'’kg <1300 <1300 <1300 <1300 <1300
4-Chloroaniline rekg <1300 <1300 <1300 <1300 <1300
2-Chloronaphthalene re'kg <1300 <1300 <1300 <1300 <1300
2-Chloropheno re'kg <1300 <1300 <1300 <1300 <1300
4-Chlorophenyl Pheny! Ether pe/kg <1300 <1300 <1300 <1300 <1300
o-(h'esol rekg <1300 <1300 <1300 <1300 <1300
&Cnsol rg’kg <1300 <1300 <1300 <1300 <1300
ibe a,h)anthrwene ngkg <1300 <1300 <1300 <1300 <1300
Dibenzo ug'kg <1300 <1300 <1300 <1300 <1300
2,4-Dichloro; phenol ug’kg <1300 <1300 <1300 <1300 <1300
1,2-Dichlorobenzene refkg <1300 <1300 <1300 <1300 <1300
1,3-Dichlorcbenzene pngkg <1300 <1300 <1300 <1300 <1300
1,4-Dichlorobenzene pgkg <1300 <1300 <1300 <1300 <1300
38,3-Dichlorobenzidine pghkg <1300 <1300 <1300 <1300 <1300
me% Phthalate pekg <1300 <1300 <1300 <1300 <1300
Dimethyl Phthalate pekg <1300 <1300 <1300 <1300 <1300
%1’4 -Dimethylphenol pe’kg <1300 <1300 <1300 <1300 <1300

i-N-butyl Phthalate pe/kg <1300 <1300 1400 <1300 1400
4,6-Dinitro-o-cresol pe'kg <6600 <6600 <6600 <6400
2.4-Dinitrotoluene pe/kg <1300 <1300 <1300 <1300 <1300
6 -Dinitrotoluene ne’kg <1300 <1300 <1300 <1300 <1300
1 Phthalate rekg <1300 <1300 <1300 <1300 <1300
D itrophenol ne’kg <6400
oranthene re'kg <1300 <1300 <1300 <1300 <1300
re’kg <1300 <1300 <1300 <1300 <1300
Hexachlomcyclopcntadlene rekg <1300 <1300 <1300 <1300 <1300
Hexachloro re'kg <1300 <1300 <1300 <1300 <1300
exar lorobutadxene rekg <1300 <1300 <1300 <1300 <1300
exachloroethane re’kg <1300 <1300 <1300 <1300 <1300
[ndeno(1,2,3-¢c,d)pyrene pekg <1300 <1300 <1300 <1300 <1300
Isophorone ne'kg <1300 <1300 <1300 <1300 <1300
21 ethylnaphthalene pe/kg <1300 <1300 <1300 <1300 <1300
N-Nitrosodiphenylamine pgkg <1300 <1300 <1300 <1300 <1300
N-Nltroso-d:-n-pmpylamme ng’kg <1300 <1300 <1300 <1300 <1300
3 ug’kg <1300 <1300 <1300 <1300 <1300
2-‘Etmniline pg’kg <6600 <6600 <6600 <6600 <6400
8-Nitroaniline pne’kg <6600 <6600 <6400
4-Nitroaniline pgkg <6600 <6600 <6600 <6400
Nitrobenzene rekg <1300 <1300 <1300 <1300 <1300
2- Nltmphenol pe/kg <1300 <1300 <1300 <1300 <1300

1trophenol pekg <6600 <6600 <6600 <6600

B:n hlorpo-m-cresol rekg <1300 <1300 <1300 <1300 <1300
tachlorophenol ng’kg <6600 <6600 00
Phenanthrene ug/kg <1300 <1300 <1300 <1300 <1300
nol ugkg <1300 <1300 <1300 <1300 <1300
rekg <1300 <1300 <1300 <1300 <1300
24,6 'l‘nch orophenol re'kg <6600 <6600 <6400
2.4.6-Trichlorophenol regkg <1300 <1300 <1300 <1300 <1300
1,2.4-Trichlorobenzene pe/kg <1300 <1300 <1300 <1300 <1300
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Sample Identification and Date
P2-2C P2-3A P2-3B P2.3C
(6-9) (0-4) 4-8) (8-12)
Parameter Units 2/19/93 2/18/93 2/19/93 2/19/93
Total Analyses
de mg/kg <19 <l8 <21 <19
Silver mgkg 385 40.9 52.7 303
Arsenic mg/kg <356 394 74.3 <317.0
Barium mgkg 972 1840 2180 649
Beryllium mgkg 26.0 29.7 32.2 308
Cadmium mg’kg <3.56 <3.08 <3.94 <3.70
Chromium mglkg 303 652 442 3138
Mercury mgkg 1.20 0.260 0.459 245
Molybdenum mg’kg 34 21 35 36
Nickel mg’kg 22.7 27.3 : 22.6 689
Lead mgkg 96.7 82.0 85.9 166
Antimony mg/kg 220 144 221 576
Selenium mg'kg <0.380 <0.350 <0.430 <0.380
Tin mg/kg 8400 6000 4800 4700
Columbium mgkg 3200 1700 2500 11000
Tantalum mgkg 2200 870 1300 7100
Gross Alpha pCilg 52001100 4300+100 67001100 38001100
h(:.:rcss Beta pCilg 22001100 22001100 3100+100 1800+100
topes:
Uranium-233 & 234 pCi/g 2501£10 32020 550125 230110
Uranium 23§ pCig 1312 1143 2946 1313
Uranium-238 pCig 280110 350120 580130 250110
Thorium-230 pCilg 670130 710130 690140 860140
Lead-210 @ 46 EeV pCig 40113 57+10 56119 7712
Thorium-234 @ €3.3 KeV pCi/g 210460 220140 280130 130110
Protactinium-234m @ 1001 KeV pCi/g 310+120 5204120 6601150 390+120
Radium 226 pCig 530420 510+20 720120 400110
Lead-214 @ 295.2 KeV pCilg 400110 390410 450410 310£10
Lead-214 @ 352.0 KeV pCig 410+10 400110 470110 310+10
Bismuth-214 @ 609.4 KeV pCi/g 400110 380110 460110 300+10
Bismuth-214 € 1120.4 KeV pCig 400110 380110 460110 300110
Bismuth-214 @ 1764.7 KeV pCig 370110 36010 420+10 280110
Actinium-228 @ 338 KeV pCig 410110 380420 510110 260110
Actinium-228 @ 911 KeV pCi/g 45010 420110 560210 30010
Actinium-228 @ 968 KeV pCig 450110 43010 570110 300110
Lead-212 @ 238 KeV pCi/g 400120 40010 440110 280110
Bismuth-212 @ 727 KeV pCi/g 490+20 460+20 590120 310+20
Thallium-208 @ 583 KeV pCilg 43010 39010 540110 270+10
Uranium-235 @ 143 KeV pCi/g 8.512.9 1243 1815 1142
ASTM Analysis:
Alkalinity mg1 CaCO <2.00 <2.00 <2.00 <2.00
Ammonia mgl NH3-I§ 16 2.8 19 3.0
Chloride mg/l <0.50 <0.50 <0.50 <0.50
Fluoride mg/l 630 610 610 650
Nitrate mg/1 NOg-N <0.10 <0.10 <0.10 <0.10
Sulfate ngll 6.9 23 22 20
pH pH Units 2.70 2.33 2.65 2.51
Specific Conductance @ 25°C pmhos/cm 2740 5660 2900 3520
Aluminum mg/l 120 270 160 110
Caldum mgl 110 300 110 53
Iron mg/l 280 190 640 210
Potassium mg/l 170 130 150 110
Magnesium mg/l 33 38 18 50
Manganese mg/l 66 47 150 27
Sodium mg/l 32 58 31 48
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Sample Identification and Date
P2-2C P23A P2.3B P2-3C
(6-9) 04) (4-8) (8-12)
Parameter Units 2/19/83 2/18/83 2/19/93 2/19/83
TCLP Metals:
Silver mgh <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10
Chromium mg/l 49 20 6.0 6.8
Mercury mg/l <0.010 <0.010 <0.010 <0.010
Nickel mg/l <1.0 <1.0 <1.0 <10
Lead mg/l <0.10 0.17 <0.10 <0.10
Selenium mg/1 <0.10 <0.10 <0.10 <0.10
~TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1 No.1 No.1
pH with Deionized Water pH units 2.57 2.33 2.65 243
pH of TCLP Extract pH units 4.40 3.7¢ 423 4.33
Amount of Sample Extracted g 40.0 40.0 40.0 40.0
Volatile Organic Analyses:
Acetone uekg <25000 <23000 <28000 <25000
Benzene rekg <25000 <23000 <28000 <25000
Bromodichloromethane pe/keg <25000 <23000 <28000 <25000
Bromoform re’kg <25000 <23000 <28000 <25000
Bromomethane re’kg <25000 <23000 <28000 <25000
2-Butanone pgkg <25000 <23000 <2B000 <25000
Carbon Disulfide ng'’kg <25000 <23000 <28000 <25000
Carbon Tetrachloride pekg <25000 <23000 <28000 <25000
Chlorcbenzene pe’kg <25000 <23000 <28000 <25000
Dibromochloromethane ne'kg <25000 <23000 <28000 <25000
Chloroethane pe/kg <25000 <23000 <28000 <25000
Chloromethane pgkg <25000 <23000 <28000 <25000
Chloroform pe’kg <25000 <23000 <28000 <25000
1,1.Dichloroethane re’kg <25000 <23000 <28000 <25000
1,2-Dichloroethane pe’kg <25000 <23000 <28000 <25000
1,1-Dichloroethene we’kg <25000 <23000 <28000 <25000
1,2-Dichloroethene we'kg <25000 <23000 <28000 <25000
1,2-Dichloropropane we'’kg <25000 <23000 <28000 <25000
Cis-1,3-Dichloropropene re'kg <25000 <23000 <28000 <25000
Trans-1,3-Dichloropropene pe/kg <25000 <23000 <28000 <25000
Ethylbenzene pre'kg <25000 <23000 <28000 <25000
2-Hexanone ug’kg <25000 <23000 <28000 <25000
Methylene Chloride re/kg <25000 <23000 <28000 <25000
4-Methyl-2-pentanone pe/kg 68000 61000 490000 730000
Styrene pre’kg <25000 <23000 <28000 <25000
1,1,2,2-Tetrachloroethane pe/’kg <25000 <23000 <28000 <25000
Tetrachlorocthene re’kg <25000 <23000 <28000 <25000
Toluene pekg <25000 <23000 <28000 <25000
1,1,1-Trichloroethane ue'’kg <265000 <23000 <28000 <25000
1,1,2-Trichloroethane re'’kg <25000 <23000 <28000 <25000
Trichloroethene re’kg <25000 <23000 <28000 <25000
Vinyl Chloride re'kg <25000 <23000 <28000 <25000

Xylenes, Total pe'kg <25000 <23000 <28000 <25000
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Sample Identification and Date

P22C P2-3A P2-3B P2-3C

€-9) (0-4) (4-8) (8-12)

Parameter Units 2/18/93 2/18/93 2/19/93 2/19/93

Semivolatile ic Analyses:

Acenaphthen Organ ugkg <1300 <1200 <3400 <1400
Acenaphthylene pe/kg <1300 <1200 <3400 <1400
Anthracene pelkg <1300 <1200 <3400 <1400
Bxs 2<:hlomethyl)ether rekg <1300 <1200 <3400 <1400
is(2-chloroetho: xy)methane pe/kg <1300 <1200 <3400 <1400
Bis 2<:hlorouopro%y Jether re/kg <1300 <1200 <3400 <1400
Bis(2-ethylhexyl)phthalate rekg <1300 <1200 <3400 <1400
a ug’kg <1300 <1200 <3400 <1400
ajanthracene pekg <1300 <1200 <3400 <1400
fluoranthene pe/kg <1300 <1200 <3400 <1400
)perylene re’kg <1300 <1200 <3400 <1400
uoranthene re'kg <1300 <1200 <3400 <1400
. mophen Phenyl Ether re’kg <1300 <1200 <3400 <1400
But Ibenzyl hthalate ug/kg <1300 <1200 <3400 <1400
Car{azo ngkg <1300 <1200 <3400 <1400
Chré pe/kg <1300 <1200 <3400 <1400
4-Chloroaniline pg’kg <1300 <1200 <3400 <1400
2-Chlorongphthalene pre’kg <1300 <1200 <3400 <1400
2-Chlorophenol pe/kg <1300 <1200 <3400 <1400
whmphenyl Phenyl Ether pekg <1800 <1200 <3400 <1400
o0-Cresol pe’kg <1300 <1200 <3400 <1400
ECmo ne/kg <1300 <1200 <3400 <1400
benzog,h)anthracene peke <1300 <1200 <3400 <1400
re’kg <1300 <1200 <3400 <1400
2,4-Dichlborophenol ug/kg <1300 <1200 <3400 <1400
1,2-Dichloro) ne ugkg <1300 <1200 <3400 <1400
1,3-Dichlorobenzene rekg <1300 <1200 <3400 <1400
1,4-Dichlcrobenzene pe/kg <1300 <1200 <3400 <1400
3,3-Dichloro idine pe’kg <1300 <1200 <3400 <1400
Di mm Phthalate ng/kg <1300 <1200 <3400 <1400
Dimethyl Phthalate pe’kg <1300 <1200 <3400 <1400
4-Dimethylphenol pekg <1300 <1200 <3400 <1400
i-N-butyl Phthalate pekg <1300 <1200 <3400 <1400
4,6-Dinitro-o-cresol ne/kg <6300 <5900 <17000 <6600
2,4-Dinitrotoluene nghkg <1300 <1200 <3400 <1400
6-Dinitrotoluene uegkg <1300 <1200 <3400 <1400
i 1 Phthalate ug’kg <1300 <1200 <3400 <1400
2.4-Dinifrophenol pekg <6300 <5900 <17000 <6600
fluoranthene ne/kg <1300 <1200 <3400 <1400
orene pg’kg <1300 <1200 <3400 <1400
Hexachlorocyclopentadiene re’kg <1300 <1200 <3400 <1400
Hexachlorobenzene pe/kg <1300 <1200 <3400 <1400
Hexach mobutad:ene ne/kg <1300 <1200 <3400 <1400
Hexac! rekg <1300 <1200 <3400 <1400
fndeno(1,2,34:,d)pynene rg’kg <1300 <1200 <3400 <1400
rf nekg <1300 <1200 <3400 <1400
2- ethylnayhthalene re’kg <1300 <1200 <3400 <1400
N-Nitrosodiphenylamine ug’kg <1300 <1200 <3400 <1400
N-Nitroso-di-n-propylamine pekg <1300 <1200 <3400 <1400
Nephthalene ue’kg <1300 <1200 <3400 <1400
2-Nitroaniline we'kg <6300 <6900 <17000 <6600
3-Nitroaniline we'kg <6300 <5900 <17000 <6600
4-Nitroaniline ngkg <6300 <5900 <17000 <6600
Nitrobenzene pg/kg <1300 <1200 <3400 <1400
2-Nitrophenol ne'kg <1300 <1200 <3400 <1400
4.Nntropheno1 ng’kg <6300 <6900 <17000 <6600
B-ec hlorc-m-cresol ng’kg <1300 <1200 <3400 <1400
ntachlorophenol pe/kg <6300 <5900 <17000 <6600
Phenanthrene pgkg <1300 <1200 <3400 <1400
Phenol pe/kg <1300 <1200 <3400 <1400
Pyrene rgkg <1300 <1200 <3400 <1400
2,4,5-Trichlorophenol pekg <6300 <5900 <17000 <6600
2.4 G-Mhlom&}:enol ngkg <1300 <1200 <3400 <1400
1,2,4-Trichlorobenzene pugkg <1300 <1200 <3400 <1400
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Sample Identification and Date
P3-1A P3-1B P3-1C P3.2A P3-2B
(0-5) (5-10) (10-16) (0-5) (5-10)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Total Analyses:
de mg’kg 15 58 15 5.3 19
Silver mg'kg 2.7 26.6 37.0 124 29.7
Arsenic mg/'kg 93.6 65.7 83.0 30.7 109
Barium mg’kg 939 987 1310 452 1200
Beryllium mg'kg 194 320 30.8 8.50 174
Cadmium mg/kg <3.70 <4.70 <56.00 <2.90 <3.50
Chromium mg'kg 476 1110 889 154 607
Mercury mg'kg 145 0.248 0.665 1.70 3.51
Molybdenum mg/kg 40 49 40 <15 48
Nickel mg/kg 25.9 42.0 36.0 <15.0 37.2
Lead mg'kg 83.8 79.7 98.4 58.2 115
Antimony mg’kg 103 143 105 <29.0 127
Selenium mg’kg <0.400 <0.500 <0.560 <0.340 <0.380
i mg’kg 770 2800 2600 210 830
Columbium mg/kg 1100 2100 1400 2300 1300
Tantalum mg’kg 1000 1300 950 2200 1200
Gross Alpha pCig 58001100 5200+100 76001100 34001100 65001100
Igross Beta pCig 2700£100 29001100 38001100 18001100 25001100
topes:
Ura[:ieum-m & 234 pCig 570120 860130 950130 2901420 650150
Uranium 235 pCilg 2014 4648 4347 1415 83+12
Uranium-238 pCi'g 580120 910130 1000£100 290420 710160
Thorium-230 pCig 770+£30 780130 800140 790130 1100100
Lead-210 @ 46 KeV pCilg 63+13 39+17 61t14 71110 64110
Thorium-234 @ 63.3 KeV pCig 230110 210130 340130 180410 240440
Protactinium-234m @ 1001 KeV pCi/g 680130  790+130 9801170 4301130 6601140
Radium 226 pCilg 730120 670120 860120 490120 610120
Lead-214 © 295.2 KeV pCig 450110 460+10 500110 360110 430110
Lead-214 @ 352.0 KeV pCig 480110 470110 510110 380110 440110
Bismuth-214 @ 609.4 KeV PCig 460110 450110 500110 360£10 430110
Bismuth-214 € 1120.4 KeV pCig 460110 440+10 480110 360110 430110
Bismuth-214 € 1764.7 KeV pCig 440110 43010 460120 340110 400110
Actinium-228 @ 338 KeV pCig 430110 410110 550110 340+10 390110
Actinium-228 @ 911 KeV pCig 470110 450110 600110 360110 420110
Actinium-228 @ 568 KeV pCig 470110 460110 610120 370110 420110
Lead-212 @ 238 KeV pCilg 410$20  410+10 540330 320320 40010
Bismuth-212 @ 727 KeV pCig 490130 4950120 65020 390120 480120
Thallium-208 @ 583 KeV pCig 460110 400110 580110 350110 400110
Uranium-235 @ 143 KeV pCig 2143 1743 2843 1143 1413
ASTM Analysis:
Alkalinity mg/l CaCO. <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NH3 K 38 40 5.1 6.1 75
Chloride mg/l <0.50 <0.50 22 23 88
Fluoride mg/l 330 640 610 280 290
Nitrate mg/l NOa-N 2.6 0.55 <0.10 10 045
Sulfate mg/l 29 62 9.8 26 540
pH pH Units 2.99 2.34 247 3.06 2.65
Specific Conductance @ 25°C pmhos/cm 1330 4620 3860 1520 2250
luminum mg/l 49 59 g5 51 99
Calcium mg/l 38 200 170 20 43
Iron mg/l 74 280 300 56 94
Potassium mg/ 82 63 59 170 91
Magnesium mg/l 21 43 27 15 33
Manganese mgl 24 86 83 16 27
Sodium mgh 19 37 28 22 25
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Sample Identification and Date
P3-1A P3-1B P3-1C P3-2A P3-2B
(0-5) (5-10) (10-16) (0-5) (6-10)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
TCLP Metals:
Silver mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/ <0.10 021 0.18 0.1 0.10
Barium mght <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 6.7 20 15 36 75
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <1.0 <1.0 <10 <1.0 <10
Lead mg/l <0.10 0.34 0.26 0.10 0.24
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 1 No.1 No.1 No. 1 No. 1
pH with Deionized Water pH units 2.74 2.20 2.27 297 245
pH of TCLP Extract pH units 4.59 426 429 4.60 4.52
Amount of Sample Extracted 4 50.0 50.0 50.0 50.0 50.0
Volatile Organic Analyses:
Acetone rg’kg <26000 <33000 <3700 <2200 81000
Benzene re’kg <26000 <33000 <3700 <2200 <25000
Bromodichloromethane png/kg <26000 <33000 <3700 <2200 <25000
Bromoform ne'kg <26000 <33000 <3700 <2200 <25000
Bromomethane re’kg <26000 <33000 <3700 <2200 <25000
2-Butanone ng/kg <26000 <33000 <3700 <2200 <25000
Carbon Disulfide peg’kg <26000 <33000 <3700 <2200 <25000
Carbon Tetrachloride re’kg <26000 <33000 <3700 <2200 <25000
Chlorobenzene re’kg <26000 <33000 <3700 <2200 <25000
Dibromochloromethane pe’kg <26000 <33000 <3700 <2200 <25000
Chloroethane re’kg <26000 <33000 <3700 <2200 <25000
Chloromethane ng/kg <26000 <33000 <3700 <2200 <25000
Chloroform ng/kg <26000 <33000 <3700 <2200 <25000
1,1-Dichloroethane ng'kg <26000 <33000 <3700 <2200 <25000
1,2-Dichloroethane ng'kg <26000 <33000 <3700 <2200 <25000
1,1-Dichloroethene pg’kg <26000 <33000 <3700 <2200 <25000
1,2-Dichloroethene pgkg <26000 <33000 <3700 <2200 <25000
1,2-Dichloropropane re’ke <26000 <33000 <3700 <2200 <25000
Cis-1,3-Dichloropropene rg’keg <26000 <33000 <3700 <2200 <25000
Trans-1,3-Dichloropropene pg’kg <26000 <33000 <3700 <2200 <25000
Ethylbenzene pg'kg <26000 <33000 <3700 <2200 <25000
2-Hexanone ug'kg <26000 <33000 <3700 <2200 <25000
Methylene Chloride ug/kg <26000 <33000 <3700 <2200 <25000
4-Methyl-2-pentanone ug’kg 150000 780000 130000 34000 330000
Styrene pgfkg <6000  <33000 <3700 <2200 <25000
1,1,2,2-Tetrachloroethane pg'kg <26000 <33000 <3700 <2200 <25000
Tetrachloroethene ng'kg <26000 <33000 <3700 <2200 <25000
Toluene peg/’kg <26000 <33000 <3700 <2200 <25000
1,1,1-Trichloroethane pg/kg <26000 <33000 <3700 <2200 <25000
1,1,2-Trichloroethane ng/kg <26000 <33000 <3700 <2200 <25000
Trichloroethene ng’kg <26000 <33000 <3700 <2200 <25000
Vinyl Chloride ng/kg <26000 <33000 <3700 <2200 <25000
Xylenes, Total neg'kg <28000 <33000 <3700 <2200 <25000
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Sample Identification and Date

P3-1A P3-1B P3-1C P3-2A P3-2B

0-5) (6-10) (10-16) 0-5) (5-10)

Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93

Semivolatile Organic Analyses:

Acenaphthene pe’kg <1300 <1300 <2000 <3200 <3400
Acenaphthylene pe’kg <1300 <1800 <2000 <8200 <3400
Anthracene pe/kg <1300 <1300 <2000 <3200 <3400
Bis(2-chloroethylether pe/kg <1300 <1300 <2000 <3200 <3400
Bis(2-chloroethoxy)methane pe'’keg <1300 <1300 <2000 <3200 <3400
B Zchlomimpm%yl)ether uglkg <1300 <1300 <2000 <3200 <3400
hylhexyl thalate pg/kg <1300 <1300 <2000 <3200 <3400

pe’kg <1300 <1800 <2000 <3200 <3400

;ant.hmcene pg/kg <1300 <1300 <2000 <3200 <3400
fluoranthene pe/kg <1300 <1300 <2000 <3200 <3400
i)perylene ng/kg <1300 <1300 <2000 <3200 <3400
uoranthene pghkg <1300 <1300 <2000 <3200 <3400
4-Bromophen; Phenyl Ether pgkg <1300 <1300 <2000 <3200 <3400
Butylbenzyl Phthal pe/kg <1300 <1300 <2000 <3200 <3400
Carze.zo pe/kg <1300 <1300 <2000 <3200 <3400
pekeg <1300 <1300 <2000 <3200 <3400

roaniline pekg <1300 <1300 <2000 <3200 <3400
2-Chloronaphthalene pekg <1300 <1300 <2000 <3200 <3400
2-Chloropheno} pekg <1300 <1300 <2000 <3200 <3400
4-Chlorophenyl Pheny] Ether pe/kg <1300 <1300 <2000 <3200 <3400
pe’kg <1300 <1300 <2000 <3200 <3400

Ecnw pe'kg <1300 <1300 <2000 <3200 <3400
a.h)anthracene uehke <1300 <1300 <2000 <3200 <3400

pe’kg <1300 <1300 <2000 <3200 <3400

2,4-D1chlom henol pe/kg <1300 <1300 <2000 <3200 <3400
-Dichlorobenzene re/kg <1300 <1300 <2000 <3200 <3400
1,3-Dichloro e pekg <1300 <1300 <2000 <3200 <3400
1,4-Dichlorobenzene pe/kg <1300 <1300 <2000 <3200 <3400
33-Dichlorobenzidine rekg <1300 <1300 <2000 <3200 <3400
Iﬂ eegPht ate nekg <1300 <1300 <2000 <3200 <3400
yi Phthalate pekg <1300 <1300 <2000 <3200 <3400

4 -Dimethylphenol ugkg <1300 <1300 <2000 <3200 <3400
i-N-butyl Phthalate pe/kg 1600 <1300 2700 <3200 <3400

4,6-Dinitro-o-cresol ughkg <6600 <6600 <9900 <16000 <16000
2.4-Dinjtrotoluene we/kg <1300 <1300 <2000 <3200 <3400
6-Dinitrotoluene pe’kg <1300 <1300 <2000 <3200 <3400
i-N-octyl Phthalate pgkg <1300 <1300 <2000 <3200 <3400
%Dm:tmpheno ne’kg <6600 <6600 <9900 <16000 <16000
Fluoranthene ughkg <1300 <1300 <2000 <3200 <3400
Fluorene pekg <1300 <1300 <2000 <3200 <3400
%xach lorocyclopentadiene pekg <1300 <1300 <2000 <3200 <3400
Hexachlorcbenzene rekg <1300 <1300 <2000. <3200 <3400
Hexachlorobutadiene ug’kg <1300 <1300 <2000 <3200 <3400
Hexachloroethane pe/kg <1300 <1300 <2000 <3200 <3400
Indeno{1,2 3-c,d)pyrene pe/kg <1300 <1300 <2000 <3200 <3400
Isophorone rekg <1300 <1300 <2000 <3200 <3400
2.Methylnaphthalene pe’kg <1300 <1300 <2000 <3200 <3400
N-Nitrosodiphenylamine peg/kg <1300 <1300 <2000 <3200 <3400
N-Nitroso-di-n-propylamine ne/kg <1300 <1300 <2000 <3200 <3400
Naphthslene pekg <1300 <1300 <2000 <3200 <3400

2-Nitroaniline pefkg <6600 <6600 <9900 <16000  <16000
8-Nitroaniline rekg <6600 <6600 <8900 <16000 <16000
4-Nitroaniline ug/kg <6600 <6600 <9900 <16000 <16000
Nitrobenzene ng/kg <1300 <1300 <2000 <3200 <3400
2-Nitrophenol pe/kg <1300 <1300 <2000 <3200 <3400
4-Nitrophenol pelkg <6600 <6600 <9500 <16000 <16000
B—:hlom-m-cresol ug’kg <1300 <1300 <2000 <3200 <3400
ntachlorophenol nekg <6600 <6600 <9900 <16000 <16000
Phenanthrene pekg <1300 <1300 <2000 <3200 <3400
Phenol pekg <1300 <1300 <2000 <3200 <3400
Pyrene ne/kg <1300 <1300 <2000 <3200 <3400
24,5 'l‘nchlomphenol neghkg <6600 <6600 <2900 <16000  <16000
2,4 6- hlomgl;eno pglkg <1300 <1300 <2000 <3200 <3400
1,2/4-Trichlorobenzene pg/kg <1300 <1300 <2000 <3200 <3400
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Sample Identification and Date
P3-2C P3-3A P3-3B P3.3C P34A
{10-18) (0-5) (5-10) (10-13) (0-3)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Total Analyses:
Cyanide mg’kg <24 3.1 42 <25 64
Silver mg'kg 30.4 344 194 19.3 22.2
Arsenic mg/'kg 107 <45.0 <40.0 479 <42.0
Barium mg/kg 884 757 665 €90 763
Nium mg’kg 39.8 19.1 22.2 24.0 24.56
C m mg/kg <4.50 6.80 <4.00 <4.60 <4.20
Chromium mg/kg 1970 580 813 867 704
Mercury mg/kg 0.286 0.598 <0.110 0.135 0.142
Mblybdenum mg/kg 45 31 36 35 45
Nickel mg'kg 564 <220 313 50.7 26.3
Lead mg/kg 98.8 <45.0 454 483 57.1
Antimony mg'kg 197 614 74.2 932 i1
Selenium mg'kg <0.480 <0470 <0450 <0.5600 <0470
Tin mg’kg 1400 830 1600 2400 2900
Columbium mg'kg 2600 720 1300 1900 1900
Tantalum mg'kg 1100 610 580 1300 1000
Gross Alpha pCi/g 6300+£100 54001100 3300+100 5500+100 59001100
h(::mss Beta pCilg 3100+100 2900100 1700£100 27001100 27001100
topes:
Uranium-233 & 234 pCilg 800130 510120 420420 340420 420440
Uranium 235 pCilg 4547 3016 4246 1443 22+10
Uranium-238 pCig 87030 560120 460120 340420 430440
Thorium-230 pCig 1200+100 850140 690130 920+40 700430
Lead-210 @ 46 KeV pCig 50114 23+17 44112 T1+14 88+18
Thorium-234 @ 63.3 KeV pCi/g 310120 290120 250130 220440 280120
Protactinium-234m @ 1001 KeV pCilg 1000£200 8301130 670+110 480450 6501100
Radium 226 pCilg 840120 720120 550120 590120 660120
Lead-214 € 295.2 KeV pCilg 490110 530110 300110 450110 420110
Lead-214 @ 352.0 KeV pCig £10+10 540110 320+10 460110 440£10
Bismuth-214 @ 609.4 KeV pCig 490110 520410 300110 450110 420+10
Bismuth-214 @ 1120.4 KeV pCilg 490110 51010 290110 450110 430110
Bismuth-214 @ 1764.7 KeV pCilg 460110 490110 280+10 410110 410110
Actinium-228 @ 338 KeV pCilg 400120 470120 260110 420120 360110
Actinium-228 @ 911 KeV pCilg 450110 520110 290110 470110 400£10
Actinium-228 @ 968 KeV pCig 460110 540110 300110 480110 400410
Lead-212 @ 238 KeV pCilg 400120 490110 250120 440110 350120
Bismuth-212 @ 727 KeV pCilg 480120 570130 320110 530130 420420
Thallium-208 @ 583 KeV pCig 440110 480110 2701£10 440110 380110
Uranium-235 @ 143 KeV pCig 2513 203 1513 1313 1743
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NH3-I§ 39 6.7 6.9 74 4.7
Chloride mg/l <0.50 4.1 <0.50 <0.650 3.6
Fhuoride mg/l 660 540 670 640 650
Nitrate mg/l N03-N <0.10 0.87 <0.10 0.34 <0.10
Sulfate mg/l 540 2.7 3.0 52 27
pH pH Units 2.10 2.67 2.63 2.66 242
Specific Conductance @ 25°C pmhos/cm 5500 2400 6220 3910 4000
Aluminum mg/l 73 53 25 53 40
Calcium mgl 96 71 270 250 230
Iron mg/l 260 150 280 380 200
Potassiuvm mgh 86 43 38 47 45
Magnesium mg/l 29 30 48 47 65
Manganese mgl 27 46 71 86 50
Sodium mg/l 38 17 32 29 28




Table

(Continued)
Page 5 of 9
Sample Identification and Date
P3-2C P3-3A P3-3B P3-3C P34A
(10-15) (0-5) (6-10) (10-13) (0-3)
Parameter Units 2/19/983 2/16/93 2/19/93 2/19/83 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l 0.56 <0.10 <0.10 <0.10 0.15
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 36 10 13 13 13
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/ <10 <1.0 <1.0 <1.0 <1.0
Lead mg/l 0.36 0.20 <0.10 <0.10 0.17
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 1 No.1 No. 1 No.1 No.1
pH with Deionized Water pH units 1.96 246 2.35 2.51 2.32
pH of TCLP Extract PH units 433 4.563 4.28 425 4.26
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 60.0
Volatile Organic Analyses:
Acetone pe’kg <31000 <31000 <30000 <33000 <30000
Benzene pg'kg <31000 <31000 <30000 <33000 <30000
Bromodichloromethane pa’kg <31000 <31000 <30000 <33000 <30000
Bromoform pekg <31000 <31000 <30000 <33000 <30000
Bromomethane pe'kg <31000 <31000 <30000 <33000 <30000
2-Butanone ngkg <31000 <31000 <30000 <33000 <30000
Carbon Disulfide pe’kg <31000 <31000 <30000 <33000 <30000
Carbon Tetrachloride pg'kg <31000  <31000  <30000  <33000  <30000
Chlorobenzene ue’kg <31000 <31000 <30000 <33000 <30000
Dibromochloromethane pe’kg <31000 <31000 <30000 <33000 <30000
Chloroethane re’kg <31000 <31000 <30000 <33000 <30000
Chloromethane pe’kg <31000 <31000 <30000 <33000 <30000
Chloroform pe’kg <31000 <31000 <30000 <33000 <30000
1,1-Dichloroethane pe’kg <31000 <31000 <30000 <33000 <30000
1,2-Dichloroethane pe/kg <31000  <31000  <30000  <33000  <30000
1,1-Dichloroethene pne/kg <31000 <31000 <30000 <33000 <30000
1,2-Dichloroethene ne'kg <31000 <31000 <30000 <33000 <30000
1,2-Dichloropropane ng/kg <31000  <31000  <30000  <33000  <30000
Cis-1,3-Dichloropropene pe’kg <31000 <31000 <30000 <33000 <30000
Trans-1,3-Dichloropropene re’kg <31000 <31000 <30000 <33000 <30000
Ethylbenzene pg/kg <31000 <31000 <30000 <33000 <30000
2-Hexanone ug’kg <31000 <31000 <30000 <33000 <30000
Methylene Chloride ne'kg <31000 <31000 <30000 <33000 <30000
4-Methyl-2-pentanone pe'kg 1300000 330000 850000 830000 660000
Styrene pre'kg <31000 <31000 <30000 <33000 <30000
1,1,2,2-Tetrachloroethane pe/kg <31000  <31000  <30000  <33000  <30000
Tetrachloroethene pekg <31000 <31000 <30000 <33000 <30000
Toluene pe’kg <31000 <31000 <30000 <33000 <30000
1,1,1-Trichloroethane rekg <31000 <31000 <30000 <33000 <30000
1,1,2-Trichloroethane re'kg <31000 <31000 <30000 <33000 <30000
Trichloroethene pe'kg <31000 <31000 <30000 <33000 <30000
Viny! Chloride re’kg <31000 <31000 <30000 <33000 <30000
Xylenes, Total wg’kg <31000 <31000 <30000 <33000 <30000
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Sample Identification and Date
P3.2C P3-3A P3-3B P3-3C P34A
(10-15) (0-5) (6-10) (10-13) (0-3)
Parameter Units 2/19/93 2/19/83 2/19/93 2/19/83 2/19/93
Semivolatile Organic Analyses:
Acenaphthene pg/kg <1300 <3400 <660 <660 <660
Acenaphthylene pe/kg <1300 <3400 <660 <660 <660
Anthracene ug’kg <1300 <3400 <660 <660 <660
Bis(2-chloroethylether pe’kg <1300 <3400 <660 <660 <660
Bis(2-chloroetho )methane pekg <1300 <3400 <660 <660 <660
Bisi Zchlomimpmiy re/kg <1300 <3400 <660 <660 <660
Bis(2-ethylhexyl thalate pe/kg <1300 <3400 <660 <660 <660
a)pyre pa’kg <1300 <3400 <660 <660 <660
Be thracene ughkg <1300 <3400 <660 <660 <660
ranthene wa/kg <1300 <3400 <660 <660 <660
la,i rylene ug’kg <1300 <3400 <660 <660 <660
Benz aranthene pgkg <1300 <3400 <660 <660 <660
- 4-Bromophenyl Phenyl Ether $e/kg <1300 <3400 <660 <660 <660
Butylbenzyl Phthalate rekg <1300 <3400 <660 <660 <660
argazo pekg <1300 <3400 <660 <660 <660
. pekg <1300 <3400 <660 <660 <660
4£-Chloroaniline pekg <1300 <3400 <660 <660 <660
2-Chlomnnp thalene pekg <1300 <3400 <660 <660 <660
2-Chlorop pekg <1300 <3400 <660 <660 <660
4-Chlorop benyl Phenyl Ether pekg <1300 <3400 <660 <660 <660
pekg <1300 <3400 <660 <660 <660
ue’kg <1300 <3400 <660 <660 <660
'benzog,h)a.nthracene ughsg <1300 <3400 <660 <660 <660
Di ng’kg <1300 <3400 <660 <660 <660
2,4-Dichlorophenol pe/kg <1300 <3400 <660 <660 <660
1,2-Dichloro ne pe/kg <1300 <3400 <660 <660 <660
1,3-Dichlorobenzene pe/kg <1300 <3400 <660 <660
14-Dic e ng/kg <1300 <3400 <660 <660 <660
38,3-Dichlorobenzidine pelkg <1300 <3400 <660 <660 <660
liiei;}eze;l Phthalate pe/kg <1300 <3400 <660 <660 <660
Dimethyl P'hthnlate pelkg <1300 <3400 <660 <660 <660
4-Dimethylphenol pe/kg <1300 <3400 <660 <660 <660
-N butyl Phthalate ue'kg <1300 <3400 <660 <660 700

6-Dinitro-o-cresol pgkg <6600 <17000 <3200 <3200 <3400
2,4 -Dinitrotoluene ugkg <1300 <3400 <660 <660 <660
%IB-Dlmtroto uene we'’kg <1300 <3400 <660 <660 <660
Noctyl Phthzalate re’kg <1300 <3400 <660 <660 <660

4-Dinitrophenol rekg <6600 <17000 <3200 <3200 <3400
oranthene pekg <1300 <3400 <660 <660 <660
Fluorene . pekg <1300 <3400 <660 <660 <660
Hexachlorocyclopentadiene kg <1300 <3400 <660 <660 <660
Hexachlorobenzene rekg <1300 <3400 <660 - <660 <660
’mr robutadiene pe/kg <1300 <3400 <660 <660 <660
achloroethane re'kg <1300 <3400 <660 <660 <660
.ndeno(l,2,3-c,d)pyrene pe/kg <1300 <3400 <660 <660 <660
nf pgkg <1300 <3400 <660 <660 <660
2 ethylnaphtha]ene pe/kg <1300 <3400 <660 <660 <660
N-Nitrosodiphenylamine pa'kg <1300 <3400 <660 <660 <660
N- Nltroso-dx—n-propylanune pe/kg <1300 <3400 <660 <660 <660
Na, *htha ene re'kg <1800 <3400 <660 <660 <660

2-Nitroaniline ng/kg <6600 <17000 <3200 <3200 <3400

3-Nitroaniline pe/kg <6600 <17000 <3200 <3200 <3400

4-Nitroaniline pekg <6600 <17000 <3200 <3200 <3400
Nitrobenzene re/kg <1300 <3400 <660 <660 <660
2-Nitrophenol pekg <1300 <3400 <660 <660 <660

4-N)t.rophenol pekg <6600 <17000 <3200 <3200 <3400
B:: hloro-m-cresol re/kg <1300 <3400 <660 <660 <660

ntachlorophenol pe/kg <6600 <17000 <3200 <3200 <3400
Phenanthrene pe/kg <1300 <3400 <660 <660 <660
Pheno pekg <1300 <3400 <660 <660 <660
Pyrene regkg <1300 <3400 <660 <660 <660

24,6 “Trichl lorophenol ughg <6600 <17000 <3200 <3200 <3400
2.4,6-Trichlorophenol 1ekg <1300 <3400 <660 <660 <660
1,2/4-Trichlorobenzene ugkg <1300 <3400 <660 <660 <660
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_Sample Identification and Date
P34B P34C P3-5A P3-5B P3.5C
(3-6) (6-9) (0-3) (3-6) (6-9)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Total Analyses:
ide mg/kg 110 36 <.l 76 160
Silver mg'kg 18.1 326 26.0 9.60 14.0
Arsenic mg/kg <560.0 <B6.0 <38.0 <48.0 57.2
Barium mg'kg 5568 1720 242 288 534
Nivm mg'kg 212 30.8 18.4 20.8 22.9
Cadmium mg'kg <5.00 <5.60 <3.80 <4.80 <4.10
Chromiuvm mg'kg 430 1870 428 636 692
Mercury mg'kg <0.140 0.228 0.687 0.299 0.188
Molybdenum mg'kg <25 47 32 42 39
Nickel mg'kg <25.0 51.8 <19.0 342 40.1
Lead mg'kg 56.8 137 73.1 67.5 65.8
Antimony mg’kg <50.0 105 494 241 174
Selenium mg/kg <0.540 <0.600 <0410 <0.480 <0.440
Tin mg'’kg 1000 3900 660 3300 3000
Columbium mg'kg 1700 1600 730 2300 4400
Tantalum mg'kg 1100 1100 580 280 740
Gross Alpha pCig 64001100 69001100 65001100 840140 44001100
Igross Beta pCig 37001100 3800+100 31001100 610120 21001100
topes:
Uranium-233 & 234 pCig 820130 1000£100 820430 17020 350120
Uranium 235 pCig 3216 4146 3916 1245 2015
Uranium-238 pCig 850130 1100+100 870130 180420 370120
Thorium-230 pCig 850140 810130 430120 210+20 490130
Lead-210 @ 46 KeV pCi'g 73+15 52422 77411 3249 6919
Thorium-234 @ 63.3 KeV pCig 240130 340120 320420 110420 240130
Protactinium-234m @ 1001 KeV pCi/g 770£150 7801170 8401140 300460 5601120
Radium 226 pCig 680120 820130 740120 170110 480110
Lead-214 @ 295.2 KeV pCi’g 440110 47010 510110 9013 320110
Lead-214 @ 352.0 KeV PCig 450110 490110 520110 9543 33010
Bismuth-214 @ 609.4 KeV pCig 440110 480110 500+10 9013 310110
Bismuth-214 @ 1120.4 KeV pCi'g 440110 470110 500110 9314 310t10
Bismuth-214 @ 1764.7 KeV pCig 400110 420110 460110 8414 290110
Actinium-228 @ 338 KeV pCig 470120 620120 440110 8544 31010
Actinfum-228 @ 911 KeV pCig 530110 680110 470110 9413 350+10
Actinium-228 @ 968 KeV pCig 540110 690110 490110 9844 350110
Lead-212 @ 238 KeV pCilg 500120 600130 440110 8843 320110
Bismuth-212 @ 727 KeV pCig 580120 720430 520120 100410 380+20
Theallium-208 @ 583 KeV pCig 500110 640120 440110 8813 320110
Uranium-235 @ 143 KeV pCig 2143 21+4 21+3 5.7+1.4 1443
ASTM Analysis
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 3.00 <2.00
Ammonia mg/I NH3-K 50 29 54 43 56
Chloride mg <0.50 26 16 48 8.7
Fluoride mg/l 630 640 650 32 630
Nitrate mg/l N03-N <0.10 045 0.83 0.63 0.67
Sulfate mg/ 54 6.0 29 210 3.1
H pH Units 247 2.37 2.72 5.66 2.94
Specific Conductance @ 25°C pmhos/cm 4240 4550 2850 714 2810
minum mg/l 100 100 27 <10 28
Calcium mg/l 150 170 120 160 160
Iron mg/l 340 310 200 <10 300
Potassium mg/l 60 21 48 14 35
Magnesium mgl 26 18 51 25 45
Manganese mgl 29 140 51 20 67
jum mgl 29 31 21 16 21
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Sample Identification and Date
P34B P34C P3-6A P3-5B P3-5C
(3-6) (6-9) (0-3) (3-6) (6-8)
Parameter Units 2/19/93 2/18/93 2/19/93 2/19/93 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 0.16 <0.10
Barium mg/l <10 <10 <10 <10 <10
Cadmium mgll <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mgl 15 18 9.2 <0.10 10
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <1.0 <10 <1.0 <1.0 <l.0
Lead mg/l 0.17 020 <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No. 1 No.1 No.1 No.1
pH with Deionized Water pH units 2.29 2.17 264 6.26 2.84
pH of TCLP Extract pH units 427 427 4.46 5.10 4.39
Amount of Sample Extracted 4 50.0 50.0 £0.0 50.0 50.0
Volatile Organic Analyses:
Acctone pe’kg <35000 <39000 <27000 <31000 <28000
Benzene pg'kg <35000 <39000 <27000 <31000 <28000
Bromodichloromethane pe'kg <35000 <39000 <27000 <31000 <28000
Bromoform pe’kg <35000 <39000 <27000 <31000 <28000
Bromomethane pe’kg <35000 <39000 <27000 <31000 <28000
2-Butanone pe’kg <35000 <39000 <27000 <31000 <28000
Carbon Disulfide pa/kg <85000  <39000  <27000  <31000  <28000
Carbon Tetrachloride pe'kg <35000 <39000 <27000 <31000 <28000
Chlorobenzene nekg <35000 <39000 <27000 <31000 <28000
Dibromochloromethane pne/kg <35000 <35000 <27000 <31000 <28000
Chloroethane nre’kg <35000 <39000 <27000 <31000 <28000
Chloromethane ug’kg <35000 <39000 <27000 <31000 <28000
Chloroform ne’kg <35000 <39000 <27000 <31000 <28000
1,1-Dichlorocthane pe’kg <35000 <39000 <27000 <31000 <28000
1,2-Dichloroethane re’kg <35000 <39000 <27000 <31000 <28000
1,1.Dichloroethene re’kg <35000 <39000 <27000 <31000 <28000
1,2-Dichloroethene ng/kg <35000  <39000  <27000  <31000  <28000
1,2-Dichloropropane rwe’kg <35000 <39000 <27000 <31000 <28000
Cis-1,3-Dichloropropene pe’kg <35000 <39000 <27000 <31000 <28000
Trans-1,3-Dichloropropene re'kg <35000 <39000 <27000 <31000 <28000
Ethylbenzene ne’kg <35000 <39000 <27000 <31000 <28000
2-Hexanone ue'kg <35000 <39000 <27000 <31000 <28000
Methylene Chloride pg'kg <385000 <39000 <27000 <31000 <28000
4-Methyl-2-pentanone pa'kg 880000 800000 200000 750000 600000
Styrene pe'kg <35000  <39000  <27000  <31000  <28000
1,1,2,2-Tetrachloroethane pe/kg <35000 <39000 <27000 <31000 <28000
Tetrachloroethene kg <35000 <39000 <27000 <31000 <28000
Toluene ng’kg <35000 <39000 <27000 <31000 <28000
1,1,1-Trichloroethane png’kg <35000 <39000 <27000 <31000 <28000
1,1,2-Trichloroethane re'kg <35000 <39000 <27000 <31000 <28000
Trichloroethene re’kg <35000 <39000 <27000 <31000 <28000
Vinyl Chloride nekg <35000  <39000  <27000  <31000  <28000
Xylenes, Total ne'kg <35000 <39000 <27000 <31000 <28000
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Sample Identification and Date
P34B P34C P36A P3-5B P3-6C
(3-6) (€-9) (0-3) (3-6) (6-9)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Semivolatile Organic Analyses:
Acenaphthene pekg <990 <990 <660 <660 <660
Acenaphthylene ng/kg <890 <890 <660 <660 <660
Anthracene pg'kg <930 <890 <660 <660 <660
Bis(2-chloroethyl)ether pe/kg <930 <690 <660 <660 <660
Bis 2-chlomethoxy)methane pg/kg <990 <890 <660 <660 <660
Bis 2-chlomisoproiy pekg <990 <990 <660 <660 <660
Bis thalate hg/kg <990 <660 <660 <660
a)pyre pe/kg <930 <930 <660 <660 <660
Benzo(a)anthracene pe'kg <990 <930 <660 <660 <660
fluoranthene pe/kg <990 <930 <660 <660 <660
{)perylene pe/kg <990 <990 <660 <660 <660
voranthene pe/kg <990 <990 <660 <660 <660
4—Bm1mphen lPhenyl Ether pekg <990 <930 <660 <660 <660
Buglbenzy uzkg <990 <930 <660 <660 <660
pe/kg <930 <990 <660 <660 <660
ugkg <930 <990 <660 <660 <660
4 roamhne we’kg <990 <990 <660 <660 <660
2-Chlomnnphthalene pe/kg <990 <830 <660 <660 <660
2.Chloro kg <990 <990 <660 <660 <660
4-Chloropheny] Phenyl Ether pekg <990 <930 <660 <660 <660
pekg <990 <890 <660 <660 <660
Eam kg <990 <990 <680 <660 <660
nzog,h)anthracene pe/kg <990 <890 <660 <660 <660
Dibe pe’kg <830 <890 <660 <660 <660
2,4-Dichlorophenol pe/kg <930 <990 <660 <660 <660
1,2-Dichlorobenzene pe’kg <930 <660 <660 <660
1,3-Dichlorobenzene re’kg <930 <930 <660 <660 <660
1,4- Dichlorobenzene pe/kg <930 <930 <660 <660 <660
- chhlorobenzldme pe’kg <930 <930 <660 <660 <660
1 Phthal pe/kg <990 <990 <660 <660 <660
ylPhthalate ugkg <990 <930 <660 <660 <660
%: Dxmeth henol pekg <990 <990 <660 <660 <660
-N-buty thalate pe/kg <930 <990 1600 760 <660
4,6-D pe/kg <5100 <4800 <3200 <3400 <3200
2,4-Dm1trotoluene pe/kg <990 <660 <660 <660
2.6-Dinitrotoluene re'kg <990 <990 <660 <660 <660
Bi- 1 Phthalate pe/kg <990 <990 <660 <660 <660
2.4-Dinitrophenol re'kg <5100 <4800 <3200 <3400 <3200
=luorant hene pe/kg <990 <930 <660 <660 <660
Fluorene pekg <990 <9390 <660 <660 <660
Hexachlorocyclopentadiene ng/kg <990 <990 <660 <660 <660
Hexachlorobenzene pe/kg <990 <830 <660 . <660 <660
Hexachlorobutadiene pe/kg <990 <930 <660 <660 <660
Hexachloroethane ug’kg <990 <990 <660 <660 <660
Indeno(1,2,3-c,d)pyrene pe/kg <5990 <990 <660 <660 <660
ophorone ugkg <990 <990 <660 <660 <660
2- ethylnaphthalene ung’kg <590 <990 <660 <660 <660
N-Nitrosodiphenylamine re'kg <990 <890 <660 <660 <660
N-Nitroso-di-n-propylamine pekg <990 <990 <660 <660 <660
Naphthalene pe/kg <990 <930 <660 <660 <660
2-Nitroaniline pgkg <5100 <4800 <3200 <3400 <3200
3-Nitroaniline prekg <5100 <4800 <3200 <3400 <3200
4-Nitroaniline pe’kg <5100 <4800 <3200 <3400 <3200
Nitrobenzene ug/kg <990 <990 <660 <660 <660
2-N’1trophenol pg’kg <330 <990 <660 <660 <660
Nxtmpheno] pg’kg <5100 <4800 <3200 <3400 <3200
BS hloro-m-cresol pe’kg 0 <990 0 <660 <660
ntachlomphenol pe’kg <5100 <4800 <3200 <3400 <3200
Phenanthrene pekg <990 <990 <660 <660 <660
Phenol pekg <990 <990 <660 <660
Pyrene ne'kg <990 <990 <660 <660 <660
2.4,6-Trichloropheno) pe/kg <5100 <4800 <3200 <3400 <3200
2.4,6-Trichlorophenol re'kg <990 <990 <660 <660 <660
1,2,4- richlorobenzene P-g’kg <830 <890 <860 <680 <680
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Bummary of Waste Chemistry Data

Pond 8 Realdues
Fansteel, Inc.
Muskogee, Oklahoma
_Pagelof8
Sample Identification and Date
P5-1A P5-1B P5-1C
Parameter Units 2/26/93 2/26/98 2/26/93
Total Analyses:
Cyanide mg'kg <13 <19 <23
Silver mg’kg <227 <3.51 <4.12
Arsenic mg’kg <22.7 <35.1 <41.2
Barium mg’kg 119 45.3 28.1
Beryllium mg'kg 3.20 18.8 15.6
Cadmiuvm mg'kg <2.27 <3.51 <4.12
Chromium mg'kg 458 164 122
Mercury mg'kg 0410 0.288 <0.115
Molybdenum mg/kg 13 21 <21
Nickel mg'kg 175 143 103
Lead mg/kg <22.7 898 54.8
Antimony mg'kg 26.2 579 328
Selenfum mg/kg <0.250 <.390 <0.460
Tin mg/kg 140 780 4200
Columbium mg'kg 870 8100 4900
Tantalum mg'kg 560 3500 1200
Gross Alpha pCig 190420 170120 1948
Gross Beta pCi/g 8818 17020 1715
Isotopes: ]
Uranjum-233 & 234 pCig 2842 9742 3.940.6
Uranium 235 pCig 14104 5.010.6 0.010.1
Uranium-238 pCig 2811 9712 2.710.6
Thorium-230 pCig 1241 8.840.7 1.240.3
Lead-210 @ 46 KeV pCig 7.2+12 2.5£1.0 1.6840.7
Thorium-234 @ 63.3 KeV pCig 2142 6944 2.8+.0.6
Protactinium-234m @ 1001 KeV pCig 50+13 140110 0.015.3
Radium 226 pCilg 27+1 5712 2.9+0.6
Lend-214 @ 295.2 KeV pCilg 9.3+0.5 49104 1.1+0.2
Lead-214 @ 352.0 KeV pCi'g 9.740.4 5.010.2 1.140.1
Bismuth-214 @ 609.4 KeV pCig 9.1104 48102 1.140.1
Bismuth-214 @ 1120.4 KeV pCig 101 4.810.5 1.14104
Bismuth-214 @ 1764.7 KeV pCig 8.740.7 3.940.5 0.7810.23
Actinium-228 @ 338 KeV pCilg 6.940.5 46404 0.7010.17
Actinium-228 @ 911 KeV pCilg 7.540.8 47404 0.8910.16
Actinium-228 @ 968 KeV pCig 8.010.8 5.1:0.5 0.9740.29
Lead-212 @ 238 KeV pCi/g 6.7404 3.940.2 0.6710.08
Bismuth-212 @ 727 KeV PCilg 8.211.2 5.0+1.1 1.0+.04
Thallium-208 @ 583 KeV pCi/g 7.210.4 44103 0.5910.13
Uranium-235 @ 143 KeV pCilg 0.8740.23 2.340.2 0.2310.10
ASTM Analysis:
Alkalinity mg/ CaC 60.0 38.0 52.0
Ammonia mg/l NH3-1§ <0.10 0.89 16
Chloride <0.50 6.0 19
Fluoride mg/l 9.6 45 64
Nitrate mg/I NO3-N 0.20 7.5 7.6
Sulfate mgl 94 750 660
pH pH Units 7.93 648 9.16
Specific Conductance @ 26°C pmhos/cm 384 2500 2410
Aluminum mg/l <10 <10 <10
Calcium 57 560 520
Iron mg/l <10 <10 <10
Potassium mg/l <10 38 15
Magnesium mg/l <10 19 <10
Manganese mg/l <10 13 <1.0
Sodium mg/ 13 39 22




Table 7

(Continued)
Page 20f9
Sample Identification and Date
P5-1A P5-1B P5-1C
Parameter Units 2/26/98 2/26/93 2/26/93
TCLP Metals:
Silver mgl <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10
Cadmium mgl <0.10 <0.10 <0.10
Chromijum mg/l <0.10 <0.10 <0.10
Mercury mg/ <0.010 <0.010 <0.010
Nickel mg/l <1.0 13 <10
Lead mg/l <0.10 <0.10 <0.10
Selenium mg/] <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1 No.1
pH with Deionized Water pH units 7.68 6.52 9.26
pH of TCLP Extract pH units 5.70 4.99 545
Amount of Sample Extracted £ 400 40.0 400
Volatile Organic Analyses:
Acetone pe'kg <1600 <2500 <3000
Benzene pekg <1600 <2500 <3000
Bromodichloromethane rg/kg <1600 <2500 <3000
Bromoform re'kg <1600 <2500 <3000
Bromomethane pg/kg <1600 <2500 <3000
2-Butanone nekg <1600 <2500 <3000
Carbon Disulfide pe/kg <1600 <2500 <3000
Carbon Tetrachloride pekg <1600 <2500 <3000
Chlorobenzene pe/kg <1600 <2500 <3000
Dibromochloromethane pe’kg <1600 <2500 <3000
Chloroethane re’kg <1600 <2500 <3000
Chloromethane pre’kg <1600 <2500 <3000
Chloroform prekg <1600 <2500 <3000
1,1-Dichlorocthane kg <1600 <2500 <3000
1,2-Dichloroethane He'kg <1600 <2500 <3000
1,1-Dichlorocthene ne'kg <1600 <2500 <3000
1,2-Dichloroethene nekg <1600 <2500 - <3000
1,2.Dichloropropane re’kg <1600 <2500 <3000
Cis-1,3-Dichloropropene re/kg <1600 <2500 <3000
Trans-1,3-Dichloropropene re’kg <1600 <2500 <3000
Ethylbenzene pre’kg <1600 <2500 <3000
2.Hexanone reg/kg <1600 <2500 <3000
Methylene Chloride ng’kg <1600 <2500 <3000
4-Methyl-2-pentanone pe/kg <1600 <2500 <3000
Styrene pe'kg <1600 <2500 - <3000
1,1,2,2-Tetrachloroethane ug’kg <1600 <2500 <3000
Tetrachloroethene pe/kg <1600 <2500 <3000
Toluene kg <1600 <2500 <3000
1,1,1-Trichloroethane pg’kg <1600 <2500 <3000
1,1,2-Trichloroethane pg'kg <1600 <2500 <3000
Trichloroethene pekg <1600 <2500 <3000
Vinyl Chloride re'kg <1600 <2500 <3000
Xylenes, Total ne’kg <1600 <2500 <3000




Table 7

(Continued)
Page 3 of 9
Sample Identification and Date
P5-1A Ps-1B Ps-1C
Parameter Units 2/26/93 2/26/93 2/26/93
Semivolatile Organic Analyses:
Accnaphthene re’kg <410 <640 <760
Acenaphthylene pe/kg <410 <640 <760
Anthracene re/kg <410 <640 <760
Bis(2-chloroethyl)ether pe’kg <410 <640 <760
Bis z-cmomethoxy)methane re'kg <410 <640 <760
Bis(2-chloroisop: m%y])ether re'kg <410 <640 <760
Bm(z-ethylhexyl)p thalate pekg <410 <640 <760
Benzo(a peghkg <410 <640 <760
m thracene pe’kg <410 <640 <760
Bensolg b Dperyiens Lene o S0 put-d
ene <
Benzo(B]ilfuorargthene prekg <410 <640 <760
%-Broml::phtlen Phenyl Ether mpglkg <z}g <640<640 g&
uf thal <
agazom ng/kg <410 <640 <160
re'kg <410 <640 <760
roaniline pe/kg <410 <640 <760
2-Chlomnaphthalene re’kg <410 <640 <760
2-Chloro we’kg <410 <640 <760
4-Chlompheny] Phenyl Ether pekg <410 <640 <760
pe/kg <410 <640 <760
>-Creso we'kg <410 <640 <760
,)zbenzo(u,h)mthmene pekg <410 <640 <760
Dibenzofuran pg’kg <410 <640 <760
2,4—D1chloro henol pe’kg <410 <640 <760
1,2-Dichlo Dichlorobenzene rekg <410 <640 <760
1,3-Dichlorobenzene pekg <410 <640 <760
1,4-Dichlorobenzene pe’kg <410 <640 <760
3,3-Dichlorobenzidine pglkg <410 <640 <760
ljxetge' Phthelate pekg <410 <640 <760
hyl Phthalate ne’kg <410 <640 <760
2,4 -Dimet] '%ghenol pe'kg <410 <640 <760
Di-N-butyl Phthalate pe’kg 940 870 1300
4,8-Dinitro-o-cresol ue'kg <2100 <3200 <3800
2,4-Dinitrotoluene prekg <410 <640 <760
6-Dinitrotoluene ue/kg <410 <640 <760
i-N-octyl Phthalate kg <410 <640 <760
gthmtropheno! pe/kg <2100 <3200 <3800
oranthene pg/kg <410 <640 <760
Fluorene pe/kg <410 <640 <760
exachlorocyclopentadiene pgkg <410 <640 <760
Hexachlorobenzene pekg <410 <640 <760
Hexachlorobutadiene ngkg <410 <640 <760
Hexachloroethane ua'kg <410 <640 <760
.ndeno(l,2,3<:,d)pyrene pe’kg <410 <640 <760
horone pekg <410 <640 <760
2-13 ethylnaphthalene pe/kg <410 <640 <760
Nltrosod1pheny]amme png'kg <410 <640 <760
N-Nitroso-di-n-propylamine pg/kg <410 <640 <760
Naphthalene relkg <410 <640 <760
2-Nitroaniline pwekg <2100 <3200 <3800
3-Nitroaniline re'kg <2100 <3200 <3800
4-Nitroaniline rekg <2100 <3200 <3800
Nitrobenzene pekg <410 <640 <760
2-Nitrophenol pe/kg <410 <640 <760
&Nxtmphenol re'kg <2100 <3200 <3800
B-ec ro-m-cresol Kre/kg <410 <640 <760
nuchlomphenol ug/kg <2100 <3200
Pheneanthrene pekg <410 <640 <760
Phenol pe'kg <410 <640 <760
Pyrene re/kg <410 <640 <760
2,4,5-Trichlorophenol pekg <2100 <3200 <3800
2,4,6-Trichlorophenol pa/kg <410 <640 <760
1,2,4-Trichlorobenzene pe/kg <410 <640 <160
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(Continued)
Page 4 of 9
Sample Identification and Date
Ps-2A P5-2B P5-2C
P5-2 (0-1.45) (1.45-3) (34.45)
Parameter Units 2/26/93 22643 2/26/93 _2/26/93
Cyuide mg/kg 18 o
L4 - - -
Silver mg'kg <3841 - - -
Arsenic mg'kg <34.1 - - -
Barium mg/kg 672 - - -
Tlium mg’kg 110 - - -
C m mg/kg <341 - - -
Chromium mg/'kg 89.1 - - -
Mercury mg'kg <0.0920 - - -
Molybdenum mg'kg <17 - - -
Nickel mg'kg 4.7 - - -
Lead mg’kg 79.1 - - -
Antimony mg'kg 487 - - -
%exllenium mmmg/kg ;(2)0370 - - -
Columbium mg'kg 7900 - - -
Tantalum mg'kg 5200 . - -
Gross Alpha pCig - 44411 130120 390430
Gross Beta pCig - 3416 5247 140110
Isotopes:
Uranium-233 & 234 pCilg - 4.110.5 101 3612
Uranium 235 pCig - 0.110.1 0.610.2 1.510.3
Uranium-238 pCi'g - 4.110.5 1011 3942
Thorium-230 pCig - 2.810.5 1141 3842
Lead-210 @ 46 EeV pCilg - 1.7¢1.0 4.01+1.3 6.6£2.0
Thorium-234 @ 63.3 KeV pCig . 43+13 6.841.2 2143
Protactinium-234m @ 1001 KeV pCig - 74160 1618 48116
Radium 226 pCi/g - §.240.7 1411 41142
Lead-214 @ 295.2 KeV pCig - 2.240.3 6.010.4 1941
Lead-21¢ © 352.0 KeV pCilg - 24103 5.710.2 1841
Bismuth-214 @ 609.4 KeV pCi/g . 2.010.2 5.610.3 1941
Bismuth-214 @ 1120.4 KeV pCi'g - 23104 5.810.7 1811
Bismuth-214 @ 1764.7 KeV pCi'g - 24104 5.310.6 1611
Actinium-228 @ 338 KeV pCig - 2.510.3 7.040.5 2241
Actinium-228 @ 911 KeV pCi/g . 2.740.3 7.510.4 2411
Actinium-228 @ 968 KeV pCig . 2.740.4 8.610.6 241
Lead-212 @ 238 KeV pCi/g - 19101 . 7.240.3 2341
Bismuth-212 @ 727 KeV pCi/g - 2.740.7 9.2+1.2 2612
Thallium-208 @ 583 KeV pCilg - 2.340.2 74304 22+1
Uranium-235 @ 143 KeV pCig - 0.2040.13 0.35+0.19 11104
ASTM Analysis:
Alkalinity mg/l CaCO 21.0 - - -
Ammonia 16 15 - - -
Chloride mg,’l <0.50 . - -
Fluoride mg/] 54 - - -
Nitrate mg/l NOg-N 25 - - -
Sulfate mg/l 450 - - -
pH pH Units 9.20 - - -
Specific Conductance @ 25°C pmhos/cm 1310 - - -
Aluminum mgl <10 - - -
Calcium mgl 280 - - .
Iron mg/l <10 . - -
Potassium mg/l 12 - - -
Magnesium mg/l <10 - - .
Manganese mg/l <1.0 - - -
Sodium mg/l 14 . - .

See footnotes at end of table.
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Sample Identification and Date
P5-2A P5.2B P5.2C
P52 (0-1.45) (1.45-3) (3-4.45)
Parameter Units 2/26/93 2/26/98 2/26/93 2/26/93
TCLP Metals:
Silver mg/l <0.10 - - -
Arsenic mg/l <0.10 - - .
Barium mg/l <10 - - -
Cadmium mg/l <0.10 - - .
Chromium mg/l 0.11 - - -
Mercury mg/ <0.010 - - -
Nickel mg/ <10 - - -
Lead mgl <0.10 - - -
Selenivm mgh <0.10 . - -
TCLP Extraction Fluid Data:
Extraction Fluid No.1 - - .
pH with Deionized Water pH units 9.52 - - -
pH of TCLP Extract pH units 6.04 - - -
Amount of Sample Extracted g 40.0 - - -
Volatile Organic Analyses:
Acctone pg’kg <2400 - - -
Benzene pe'’kg <2400 - - -
Bromodichloromethane pekg <2400 . - -
Bromoform rg'kg <2400 - - -
\— Bromomethane re'kg <2400 - - .
2-Butanone re'kg <2400 - - -
Carbon Disulfide pe’kg <2400 - - -
Carbon Tetrachloride pe’kg <2400 - - .
Chlorobenzene pg’kg <2400 - - -
Dibromochloromethane rekg <2400 . - -
Chloroethane pe'kg <2400 - - .
Chloromethane pgkg <2400 - .
Chloroform re/kg <2400 - - .
1,1-Dichloroethane pe/kg <2400 - - -
1,2-Dichloroethane ug/kg <2400 - - -
1,1-Dichloroethene pg’kg <2400 - - -
1,2-Dichloroethene re'kg <2400 . - -
1,2-Dichloropropane ng’kg <2400 - - -
Cis-1,3-Dichloropropene ne/kg <2400 - - -
Trans-1,3-Dichloropropene pe’kg <2400 - - .
Ethylbenzene pgkg <2400 - - -
2-Hexanone ng’kg <2400 - - -
Methylene Chloride ng'kg <2400 - - .
4-Methyl-2-pentanone re’kg <2400 - - -
Styrene pg/kg <2400 . - -
1,1,2,2-Tetrachloroethane pe'kg <2400 - . -
Tetrachloroethene pe’kg <2400 . - -
Toluene pe'kg <2400 - - -
1,1,1-Trichloroethane pe’kg <2400 - . -
1,1,2-Trichloroethane pe’kg <2400 - - -
Trichloroethene pg'kg <2400 - - .
Vinyl Chloride pe'kg <2400 - - .
Xylenes, Total uweg'kg <2400 . - .

\/ See footnotes at end of table.
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(Continued)
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Sample Identification and Date

P5-2A P5-2B P5-2C

P5-2 (0-1.45) (1.45-3) (8-4.45)

Parameter Units 2/26/93 2/26/83 2/26/93 2/26/93

Semivolatile Organic Analyses:

Acenaphthene pekg <610 - - -
Acenaphthylene pekg <610 - - -
Anthracene pekg <610 - - -
Bis(2-chloroethyDether pe’kg <610 - - -
Bis 2-chlomethoxy)methane peke <610 - - -
Bin 2-chlommpmiy pe/kg <610 . - -
thalate pe’kg 700 - - -
s)vyre rekg <610 - - -
a)anthracene pgkg <610 - - -
uoranthene pekg <610 - - -
)perylene pe/kg <610 - - -
B e Ethe heke i : : :
- romo n eny r - - -
Bu 2 lgg pe/kg <610 - . -
pe/kg <610 - - -
ne pe/kg <610 - . -
roaniline pefkg <610 - - -
2-Chloronlphthu]ene pekg <610 - - -
2-Chloro, ughkg <610 - - .
4-Chlomphenyl Phenyl Ether [ <610 - - -
Lexs >
] )ibenzoi anthracene re'kg <610 - - -
] ot pe/kg <610 - . -
Du:hloro henol pre’kg <610 - - .
u Dichloro ne pgkg <610 - . -
|,3-Dichlorcbenzene re’kg <610 - - -
L4-D|chhrobenzene pre’kg <€10 - - -
3 3-D1chlorobenzid1ne pg’kg <610 - - -
Diethyl Phthal ne/kg <610 . - -
Dimet l]Phthalate pe/kg <610 - - -
4-Dimethylphenol pe/kg <610 - - -
i-N-butyl Phthalate pekg 980 - .- .
4,6-Dinitro-o-cresol ngkg <3100 - - .
2,4-Dinitrotoluene ne/kg <610 - - -
6-Dinitrotoluene pekg <610 - - -
i-N-octyl Phthalate _ pgkg <610 . . .
4-Dinifrophenol pgkg <3100 . - -
oranthene pe’kg <610 - - -
Fluorene rekg <610 - - -
Hexachlorocyclopentadiene reg'kg <610 - - -
Hexachlorobenzene pelkg <610 . - .
exachlorosbutadiene pe/kg <610 - - -
exachloroethane ne’kg <610 . . -
mde§d1.2.3£d)pmne uglkg 2}8 - - -
nfethylnaphthalene Lens 610 : : :
N-Nitresodiphenylamine pg/kg <610 - - -
N Nltroso-d:-n-propylamme pe’kg <610 - - -
Nephthale, re’kg <610 - - .
2. tmamlme krg/kg <3100 - - -
3-Nitroaniline pe’kg <3100 - - -
4-Nitroaniline pekg <3100 - - -
Nitrobenzene pe/kg <610 - - -
2- Nitrophenol pe’ke <610 - - -
Witrophenol pe/kg <3100 - - .
B: r0-m-cresol pekg <610 - - -
ntachlomphenol pglkg <3100 - - -
Phenenthrene re’kg <610 - - -
Phenol pghkg <610 . . .
Pyrene nghkg <610 - - -
2.4,5-Trichlorophenol ug’kg <3100 - - -
2.4,6-Trichloro ggenol pg/kg <610 . . .
1,2,4-Trichlorobenzene pg’kg <610 - - -

See footnotes at end of table.
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Sample ldentification and Date
P5-3A P5-3B P5.3C
P5-3 {0-1.6) (16-3.2) (3.24.9)
Paremeter Units 2/26/93 2/26/93 2/26/93 2/26/93
Total Analyses:
de mg'kg <L7 - - -
Silver mg’kg <3.19 - - -
Barfu make a5 . : :
m - - -
um mmmg/kg 9.7(;9 . . .
um <3. - - -
Chromium mg'kg 484 - - -
Mercury mg'kg <0.0860 - - -
Molybdenum mgkg <16 - - -
Nickel mg/kg 714 - - -
Lead mg/kg €3.3 - - -
Antimony mg'kg 409 - - -
Selenium mg'kg <0.340 - - -
Tin mg’kg 1100 - - -
Columbium mg’kg 1200 - - -
Tantalum mg'kg 270 - - -
Gross Alpha pCilg - 84114 40110 1618
Gross Beta pCilg - 3116 2146 2216
Isotopes:
Uranium-233 & 234 pCilg . 6.810.7 2.3:0.4 0.610.3
Uranium 235 pCilg - 0.140.2 0.140.1 0.040.1
) Uranium-238 pCig - 7.040.8 2.640.5 0.410.3
N’ Thorium-230 pCig - 7.310.9 1.2104 0410.3
Lead-210 @ 46 KeV pCi/g - 3.0409 0.040.6 2.040.7
Thorium-234 @ 63.3 KeV pCilg - 4.9108 2.6+1.0 1.140.5
Protactinium-234m @ 1001 KeV pCig - 18110 0.016.0 0.015.5
Radium 226 pCilg - 9.310.9 3.2106 1.7480.5
Lead-214 @ 295.2 KeV pCi/g - 4.1404 1.510.2 0.98+0.20
Lead-214 @ 352.0 KeV pCilg - 4.510.2 1.610.1 1.010.1
Bismuth-214 @ 609.4 KeV pCilg . 4.110.3 14102 1.040.1
Bismuth-214 @ 11204 KeV pCilg - 4.110.6 15104 0.97+0.42
Bismuth-214 @ 1764.7 KeV pCig - 3.810.6 1.610.3 0.5740.31
Actinium-228 @ 338 KeV pCig - 39404 1.540.3 114+0.2
Actinium-228 @ 911 KeV pCig - 4.3304 1.8+0.2 1.310.2
Actinium-228 @ 968 KeV pCi/g - 4.240.5 1.7104 12404
Lead-212 @ 238 KeV pCig - 3.310.2 . 1110.1 0.9240.10
Bismuth-212 @ 727 KeV pCig - 44110 2.410.7 1.340.7
Thallium-208 @ 583 KeV pCi/g - 3.910.3 1410.2 12102
Uranjium-235 @ 143 KeV pCilg - 0.00+0.12 0.2210.11 0.0010.09
ASTM Analysis:
Alkalinity mg/l CaCO 54.0 - - -
Ammonia mg/l NHS-la 6.3 - - -
Chloride 0.58 - - -
Fluoride mg/l 38 - - -
Nitrate mg/I NOg-N 5.0 - - -
Sulfate mg/l 900 - . -
pH pH Units 10.31 - - -
iﬁdﬁc Conductance @ 25°C gmhos/cm 2230 - - -
minum mg/l <10 - - -
Celcium mg/l 610 - - -
Iron mg/ <10 - - -
Potassium mg/l <10 - - -
Magnesium mg/l <10 - - -
Manganese mgh <1.0 - - -
Sodium mgl 13 . - .

~ See footnotes at end of table.
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Sample Identification and Date
P6-3A P5-3B P5-3C
P5-3 (0-1.6) (1.6-32) (3.24.9)
Parameter Units 2/26/93 2/26/83 2/26/93 2/26/93
TCLP Metals:
Silver mg/l <0.10 - - -
Arsenic mg/l <0.10 - . -
Barium mg/l <10 - - .
Cadmium mg/l <0.10 - - -
Chromium mgl o.10 - - -
Mercury mg/l <0.010 - - -
Nickel mg/l <L0 . - -
Lead mg/l <0.10 - - -
Selenium mg/ <0.10 - - -
- TCLP Extraction Fluid Data:
Extraction Fluid No. 1 - - .
pH with Deionized Water pH units 10.74 . - -
pH of TCLP Extract pH units 580 - - -
Amount of Sample Extracted g 40.0 - - -
Volatile Organic Analyses:
Acetone pe/kg <2200 - - -
Benzene se’kg <2200 - - -
Bromodichloromethane re'kg <2200 - - -
Bromoform re'’kg <2200 - - -
Bromomethane re'kg <2200 - - -
2-Butanone ua’kg <2200 - - -
Carbon Disulfide pe/kg <2200 - - -
Carbon Tetrachloride pg'’kg <2200 - - -
Chlorobenzene ugkg <2200 - - -
Dibromochloromethane re'kg <2200 . - -
Chloroethane ng’kg <2200 - - -
Chloromethane pe'kg <2200 - . .
Chloroform pg/kg <2200 - - .
1,1-Dichloroethane pe/kg <2200 - - .
1,2-Dichloroethane pe/kg <2200 - - -
1,1-Dichloroethene we’kg <2200 - - -
1,2-Dichloroethene ug'kg <2200 - - -
1,2-Dichloropropane re'kg <2200 - - -
Cis-1,3-Dichloropropene Ke'kg <2200 - - -
Trans-1,3-Dichloropropene Heg'kg <2200 - - -
Ethylbenzene pe’kg <2200 . - -
2-Hexanone pg'kg <2200 - - -
Methylene Chloride ng'kg <2200 - - .
4-Methyl-2-pentanone weg’kg <2200 - - -
Styrene pgkg <2200 - . -
1,1,2,2-Tetrachloroethane pre/kg <2200 - - -
Tetrachloroethene ug/kg <2200 - . .
Toluene pue/kg <2200 - - .
1,1,1-Trichloroethane pe'kg <2200 - . .
1,1,2-Trichloroethane pekg <2200 . . .
Trichloroethene kg <2200 - . -
Vinyl Chloride pg/kg <2200 - - -
Xylenes, Total pekg <2200 - . -

Sece footnotes at end of table,
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Sample Identification and Date

P5-3A P5-3B P5-3C

P5-8 (0-1.6) (1.6-3.2) (324.9)

Parameter Units 2/26/98 2/26/93 2/26/93 2/26/93

Semivolatile Organic Analyses:

Acenaphthene Y pg’kg <570 - - -
Acenaphthylene pe/kg <570 . - -
Anthracene pekg <670 - - .
Bi 2—chlomethyl)ether pe/kg <670 - - .
Bis(2-chloroethoxy pekg <570 - - -
B 2-chloxvinopro¥lyl)et r pe/kg <570 - - -
halate mgpg/kg <579 . . .
< - - -
hraoene pg’kg <570 - - -
ranthene ngkg <B70 - - -
Jperylene pekg <670 - - -
Be uoranthene re'’kg <570 - - -
4-Bromopher.pd Phenyl Ether pg’kg <570 - - .
Butylbenzy alate ughksg <570 - - .
C pg’kg <570 - - -
f.hbzsene pe’kg <570 - - -
loroaniline pg'’kg <570 - - -
2-Ch]omnaphthalene rekg <570 - - -
2-Chlorophen pe/kg <570 - . -
4-Chl bmphenyl Phenyl Ether pgkg <870 - - -
o-Creaol pg’kg :g;g - - -
B:_be a h)anthracene pefkg <570 - - .
Dibenzofuran wg/kg <570 - - -
2,4-Dichlorophenol pe’kg <570 . . .
G 1,2- lo:ggenzene pe’kg <570 - - -
1,3-Dichlorobenzene pe’kg <570 - - -
1,4-Dichlorobenzene ne’kg <670 - - -
%‘3- ichlorobenzidine pekg <570 - - -
‘etle:gg Phthalate ne'kg <570 - - -
Dimefhyl Phthalate pekg <570 . - .
4-Dimethylphenol pe/kg <570 - - -
i-N-butyl Phthalate nekg - - -
4,6-Dinitro-o-cresol pe/kg <2800 - - -
2,4-Dinitrotoluene pefkg <570 - - -
6-Dinitrotoluene ne’kg <B70 - . -
-N-octgvPhthalate pe’kg <570 - - -
phenol pe’kg <2800 - - .
oranthene kg <570 - - -
Flucrene pekg <570 - - -
xachlorocyclopentadiene ngkg <570 - - -
exachlorobenzene pekg <570 . . -
Hexachlorobutadiene pekg <570 - - -
[exachloroethane peks <570 - - -
Lndeno(l 2 s-qd)pyrene rekg <570 N - -
sgg negkg <570 . - .
ethylnaphthalene ngkg <570 - - -
N-Nitrosodiphenylamine pekg <5670 - . .
N-Ni troso-dx-n-pmpy]amme ng’kg <570 - - -
Na; ».fh alen pe/kg <570 . . .
2-Nitroanili n rg/kg <2800 - - -
8-Nitroaniline pg’kg <2800 - N .
4-Nitroaniline ng’kg <2800 - - .
Nitrobenzene ra’kg <670 - . .
2-Nitrophenol pekg <570 - - -
4-Nitrcphenol pg’kg <2800 . - .
ro-m-cresol re’kg <570 - - -
tachlorophenol prgkg <2800 - - -
Phenanthrene re'kg <5670 - - -
Phenol re/kg <570 - - -
Pyrene pglkg <570 - - -
24, 5-'1"nchlorophenol pekg <2800 . - -
2,4 '6-Trichlorophenol pgkg <570 - . .
,2 4-Trichlorobenzene ng/kg <570 - - -

- (1)pash denotes not analyzed.



Table 8

Bummary of Waste Chemistry Data
Pond 6 Residues
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f3
Sample Identification and Date
Pe-1 P6-2
(0-3) (0-3)
Parameter Units 2/20/83 2/20/93
Total Analyses:
de mg’kg <28 <28
Silver mg'kg <4.72 <548
Arsenic mg'kg <47.2 <54.8
Barium mg/kg 185 742
llium mg/kg 109 2.00
jum mg’kg 110 <548
Chromium mg'kg 249 183
Mercu mg’kg 0.221 0414
Mo num mg'’kg <24 <27
Nickel mg’kg 648 29.7
Lead mg’kg <47.2 <54.8
Antimony mg’kg 126 134
Selenium mg'kg <0510 <0.570
Tin mg'kg 1100 1400
Columbium mg'kg 260 2700
Tantalum l:g,g 310 960
Gross Alpha ('3 110420 150420
Gross Beta pCig 5547 8747
Isctopes:
Uranium-233 & 234 pCig 8.440.7 1741
Uranium-235 pCig 0.310.1 2.440.56
Uranium-238 pCilg 8.610.7 19+1
Thorium-230 pCig 8.210.9 8.010.7
Lead-210 @ 46 KeV pCig 3.1+1.0 4.010.8
Thorium-234 @ 63.3 KeV pCig 79408 1442
Thorium-234 @ 92.6 KeV pCi/g 7.0£1.0 1142
Protactinium-234m @ 1001 KeV pCi'g 2018 3319
Radium 226 pCig 1211 1541
Lead-214 €@ 295.2 KeV pCilg 3.8104 44104
Lead-214 @ 352.0 KeV pCig 441402 4.640.2
Bismuth-214 @ 609.4 KeV pCi‘g 41302 43102
Bismuth-214 @ 11204 KeV pCilg 4.310.6 4.410.6
Bismuth-214 @ 1764.7 KeV pCig 3.6£0.6 4.130.5
Actinium-228 @ 338 KeV pCilg 4.510.4 4.240.4
Actinium-228 @ 911 KeV pCilg 45104 4.610.3
Actinium-228 @ 968 KeV pCi/g 5.0+0.6 5.2+0.6
Lead-212 @ 238 KeV pCig 4.2+0.3 3.910.2
Bismuth-212 @ 727 KeV pCilg 5.610.9° 5.210.8
Thallium-208 @ 583 KeV pCi/g 441403 4.540.3
Uranium-235 @ 143 KeV pCilg 0.4610.15 0.6610.17
Potassium-40 @ 1460 KeV pCilg 9.9101.0 7.240.8
ASTM Analysis:
Alkalinity mg/l CaCO 18.0 8.00
Ammonia NH3 R 0.61 0.84
Chloride mg/ 2.2 3.9
Fluoride W 11 46
Nitrate mg/1NOg-N <0.10 0.14
Sulfate nﬁ/l 73 1200
pH Units 7.93 8.08
fic Conductance @ 25°C umhos/cm 283 2090
minum mg/ <10 <10
Calcium mg/l 41 520
Iron mgfl <10 <10
Potassium m 15 17
Magnesium <10 <10
Manganese mg/l <l.0 <10
Sodium mg/l <10 <10




Table 8

(Continued)
Page 20f 3
Sample Identification and Date
Pe-1 P6-2
(0-3) (0-3)
Parameter Units 2/20/93 2/20/93
TCLP Metals:
Silver mg/l <0.10 <0.10
Arsenic mg/l <0.10 <0.10
Barium mg/] <10 <10
Cadmium mg/l <0.10 <0.10
Chromium mg/l <0.10 <0.10
Mercury mgh : <0.010 <0.010
Nickel mg/l <10 <10
Lead mgf <0.10 <0.10
Selenium mg/ <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1
pH with Deionized Water pH units 8.90 9.00
pH of TCLP Extract pH units 5.76 5.29
Amount of Sample Extracted g 40.0 40.0
Volatile Organic Analyses:
Acetone pa'kg <3300 <3700
Benzene <3300 <3700
Bromodichloromethane re'kg <3300 <3700
Bromoform <3300 <3700
Bromomethane we/kg <3300 <3700
2-Butanone re/ke <3300 <3700
Carbon Disulfide rekg <3300 <3700
Carbon Tetrachloride rekg <3300 <3700
Chlorobenzene re'kg <3300 <3700
Dibromochloromethane re’kg <3300 <3700
Chloroethane re’kg <3300 <3700
Chloromethane re/kg <3300 <3700
Chloroform re'kg <3300 <3700
1,1-Dichlorocthane re/ke <3300 <3700
1,2-Dichloroethane re/ke <3300 <3700
1,1-Dichloroethene re'kg <3300 <3700
1,2-Dichloroethene pe/kg <3300 - <3700
1,2-Dichloropropane peg’kg <3300 <3700
Cis-1,3-Dichloropropene pe/kg <3300 <3700
Trane-1,3-Dichloropropene pe'kg <3300 <3700
Ethylbenzene pg/kg <3300 <3700
2-Hexanone nre/kg <3300 <3700
Methylene Chloride pe/kg <3300 <3700
4-Methyl-2-pentanone png/kg <3300 <3700
Styrene pe/kg : <3300 <3700
1,1,2,2-Tetrachloroethane ng/kg <3300 <3700
Tetrachloroethene rg'kg <3300 <3700
Toluene ug/kg <3300 <3700
1,1,1-Trichloroethane rekg <3300 <3700
1,1,2-Trichloroethane pe'kg <3300 <3700
Trichloroethene pe'kg <3300 <3700
Vinyl Chloride reg/kg <3300 <3700

Xylenes, Total re’kg <3300 <3700




Table 8

(Continued)
Page 30f3
Sample Identification and Date
Pe6-1 P6-2
(0-3) (0-3)
Parameter Units 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenapht em’e.g yee pg’kg <930 <990
Acenaphthylene re’kg <990 <990
Anthracene pe/’kg <990 <990
Bis(2-chloroethyl)ether re’kg <990 <990
Bis(2-chloroethoxy)methane pe/kg <830 <990
Bis Zch]omiwproiyl)ether pe/kg <930 <9390
Bis(2-ethylhexyl)phthalate pekg <990 <990
Benzo(a)pyrene pe’kg <990 <990
Benzo(a)anthracene pe/kg <890 <990
\ix;:rant]hene re/kg ggg <990
ene P-gk <990
Benzo(i) umthene Ps’kg <990 <990
4-Bromophe:?'l Phenyl Ether pe/kg <890 <990
'Butylbenzyl Phthalate ng/kg <990 <990
Cnga.zole pekg <990 <990
Chlzsene re/xg <990 <990
4-Chloroaniline pe/kg <380 <980
2-Chloronaphthalene pehke <990 <990
2-Chloropheno pghkg <990 <990
4-Chloropheny] Phenyl Ether pe/kg <990 <990
o-Cresol pe/kg <990 <9590
pg/kg <990 <990
ibenzo{a,h)anthracene rekg <990 <990
Dibenzofuran re/kg <990 <990
2,4-Dichlorophencl pe’kg <990 <990
1,2-Dichlorobenzene pe/kg <990 <990
1,3-Dichlorobenzene pekg <930 <930
1.4-Dichlorobenzene pe/kg <990 <990
8,3-Dichlorobenzidine re’kg <990 <990
lfieth% Phthalate pekg <990 <990
Dimethyl Phthalate pekg <890 <990
%14. met| ¥’] henol re’kg <990
i-N-butyl Phthalate 1g/kg <890 <830
4,6-Dinitro-o-cresol re’kg <4800 <4800
2,4-Dinitrotoluene 1g'kg <390 <990
€-Dinitrotoluene ng/kg <990 <990
i-N-octyl Phthalate pg/kg <990 <990
4-Dinitrophenocl pe/kg <4800 <4800
oranthene pe/kg <9%0 <990
Fluorene rekg <990 <990
Hexachlorocyclopentadiene kg <980 <9%0
Hexachlorobenzene rg/kg <990 <990
Hexachlorobutadiene re’kg <890
Hexachloroethane pe/kg <930 <990
[ndeno(1,2,3-c,d)pyrene pg/kg <990 <990
Isophorone pekg <990 <990
2-l£ethylnaphthalene re/kg <990 <990
N-Nitrosodiphenylamine re/kg <990 <990
N-Nitroso-di-n-propylamine nekg <990
phthalene rg'kg <990 <990
2-Nitroaniline re/kg <4800 <4800
3-Nitroaniline rekg <4800 <4800
4-Nitroaniline pekg <4800 <4800
Nitrobenzene pg/kg <990 <9
2-Nitrophenol re’kg <890 <990
4-Nitrophenol nrg/kg <4800 <4800
hloro-m-cresol nrg’kg <990 <990
ntachlorophenol pngkg <4800 <4800
Phenanthrene re/kg <9 <990
Phenol pe/kg <990 <990
Pyrene pe/kg <990 <990
2,4,5-Trichlorophenol] pekg <4800 <4800
2,4,6-Trichlorophenol pgkg <990 <990
1,2,4-Trichlorobenzene prg/kg <990 <990




Table 9

Summary of Waste Chemistry Data
Pond 7 Residues
Fansteel, Inc.
Muskogee, Oklahoma
Page 10of 3
Sample Identification and Date
P71 P72
(0-3) 0-3)
Parameter Units 2/20/93 2/20/93
TCylniM:al A:edym: mg/kg <3.3 <3.7
Silver mg'kg <5.71 <6.42
Arsenic mg'kg <67.1 <64.2
Barium mg'kg 79.7 1.7
Nium mg'kg 226 214
fum mg’kg <5.71 <642
Chromium mg'kg 358 406
Mercu mg'kg 172 2.98
Mbolybdenum mgkg <29 <32
Nickel mg’kg 95.0 6l1.1
Lead mg/kg 102 984
Antimony mg’kg 623 366
Selenfum mg’kg <0.650 <0.750
Tin mg/kg 3000 3400
Columbium mg/kg 7600 5700
Tantalum l;xgl,x 1600 1800
Gross Alpha Vg 310130 680140
Gross Beta pCig 130410 270110
Isotopes:
Uranium-233 & 234 pCig 2612 7444
Uranium-235 pCY/ 1.310.5 3.9+1.0
Uranium-238 pCllg 2542 8115
Thorium-230 pCi/g 24+1 5443
Lead-210 @ 46 KeV pCilg 1243 1616
Thorium-234 € 63.3 KeV pCilg 2644 5744
Thorium-234 @ 92.6 KeV pCilg 2012 5147
Protactinium-234m @ 1001 KeV pCi/g 32t16 88424
Radium 226 pCig 32+2 92+3
Lead-214 @ 295.2 KeV pCig 1241 32+1
Lead-214 @ 352.0 KeV pCi'g 13+1 35¢1
Bismuth-214 @ 609.4 KeV pCig 1241 33+l
Bismuth-214 @ 11204 KeV PCig 12+1 332
Bismuth-214 @ 1764.7 KeV PCig 101 30+2
Actinium-228 @ 338 KeV pCi/g 1341 3642
Actinium-228 @ 911 KeV pCilg 1541 37+1
Actinium-228 @ 968 KeV pCilg 1541 3812
Lead-212 @ 238 KeV pCig 1411 33%2
Bismuth-212 @ 727 KeV pCig 1741 3943
Thallium-208 @ 583 KeV pCig 1341 3541
Uranium-235 @ 143 KeV pCi/g 1.140.3 2.810.6
Potassium-40 @ 1460 KeV pCilg 5.1£1.0 5.6£1.8
ASTM Analysis:
Alkalinity mg/l CaCO 20.0 140
Ammonia ﬁ 78 33
Chloride 22 8.9
Fluoride nﬁ/l 54 9.9
Nitrate mg/1NO3g-N <0.10 <0.10
Sulfate nﬁl] 720 140
gH pH Units 8.02 9.57
Aﬁdﬁc Conductance @ 25°C pmhos/cm 1530 1735
minum mg/l <10 <10
Calcium mg/ 64 240
Iron mg/l <10 <10
Potassium mg/l 30 39
Magnesium mg/l <10 <10
Manganese mg/ <1.0 <1.0
Sodium mg/l 40 63




Table 9

(Continued)
Page 20f 3
Sample Identification and Date
P71 P72
(0-3) (0-3)
Parameter Ukits 2/20/93 2/20/93
TCLP Metals:
Silver mg/ <0.10 <0.10
Arsenic mgl <0.10 <0.10
Barium mg/l <10 <10
Cadmium mg/l <0.10 <0.10
Chromium mgl <0.10 <0.10
Mercury mg/ <0.010 <0.010
Nickel mgl <1.0 <1.0
Lead mg/l <0.10 <0.10
Selenium mg/ <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1
pH with Deionized Water pH units 8.85 9.48
pH of TCLP Extrect pH units 541 5.66
Amount of Sample Extracted g 400 40.0
Volatile Organic Analyses:
Acctone re’kg <4200 <4800
Benzene pekg <4200 <4800
Bromodichloromethane rekg <4200 <4800
Bromoform ne/kg <4200 <4800
Bromomethane ne/kg <4200 <4800
2-Butanone pekg <4200 <4800
Carbon Disulfide re/kg <4200 <4800
Carbon Tetrachloride rekg <4200 <4800
Chlorobenzene pe/kg <4200 <4800
Dibromochloromethane pg'kg <4200 <4800
Chloroethane pe/kg <4200 <4800
Chloromethane pe/kg <4200 <4800
Chloroform pgkg <4200 <4800
1,1-Dichlorocthane pe/kg <4200 <4800
1,2-Dichloroethane re’kg <4200 <4800
1,1-Dichloroethene pgkg <4200 <4800
1,2-Dichloroethene pe’kg <4200 - <4800
1,2-Dichloropropane pg’kg <4200 <4800
Cis-1,3-Dichloropropene pre’kg <4200 <4800
Trans-1,3-Dichloropropene ngkg <4200 <4800
Ethylbenzene pe’kg <4200 <4800
2-Hexanone pe’kg <4200 <4800
Methylene Chloride re’kg <4200 <4800
4-Methyl-2.pentanone pre’kg <4200 <4800
Styrene pe’kg <4200 <4800
1,1,2,2-Tetrachloroethane ng/kg <4200 <4800
Tetrachloroethene pe/kg <4200 <4800
Toluene pa’kg <4200 <4800
1,1,1-Trichloroethane peg'’kg <4200 <4800
1,1,2-Trichlorvethane ng'kg <4200 <4800
Trichloroethene ng'kg <4200 <4800
Vinyl Chloride ng/kg <4200 <4800

Xylenes, Total ng’kg <4200 <4800




Table 8

(Continued)
Page 30f3
Sample Identification and Date
Pra P12
(0-3) (0-3)
Parameter Units 2/20/93 2/20/93
Semivolatile Organic Analyses:
Accnaphthene pg/kg <890 <1300
Acenaphthylene png/kg <990 <1300
Anthracene ngkg <990 <1300
Bis(2-chloroethyl)ether pekg <990 <1300
Bis(2-chloroethoxy)methane re/kg <990 <1300
Bis(2-chloroisopropylether rgkg <930 <1300
Bis{2-ethylhexyl)phthalate pakg <930 1300

Benzo{a)pyrene pg/kg <990 <1300
Benzo{a)anthracene pghkg <990 <1300
Be; Mluoranthene pe/kg <990 <1300
h,i)perylene pefkg <990 <1300
Be; fluoranthene re/kg <990 <1300
4-Bromophenyl Phenyl Ether re'kg <990 <1300
gmlbenzyl hthalate ngkg <990 <1300
azole pe/kg <990 <1300
sene pe/kg <990 <1300
4-Chloroaniline pe’kg <990 <1800
2-Chloronaphthalene rekg <890 <1300
2-Chloropheno rekg <990 <1300
4-Chlorophenyl Phenyl Ether Hekg <9%0 <1300
o-Cresol pekg <990 <1300
ECresol pe’kg <990 <1300
’benzog,h)a.nthrwene pe’kg <890 <1300
Dibenzofuran pg’kg <990 <1300
2,4-Dic nrogl;enol pe/kg <990 <1300
1,2-Dichlorobenzene ne/kg <9%0 <1300
1,3-Dichlorobenzene pre/kg <990 <1300
1,4-Dichlorobenzene ugkg <890 <1300
8,3-Dichlorobenzidine png’kg <990 <1300
Diethyl Phthalate ne/kg <990 <1300
Dimethy! Phthalate pe'kg <990 <1300
2,4-D1met.1¥’lghenol pekg <890 <1300
Di-N-butyl Phthalate pre’kg <990 <1300

4,6-Dinitro-o-cresol pe/kg <6100
2.4-Dinitrotoluene pe/kg <990 <1300
2,6-Dinitrotoluene pefkg <990 <1300
Di-N-octyl Phthalate pgkg <1300
4-Dinitrophenol pefkg <5100 <6400
oranthene pgkg <990 <1300
Fluorene pe'kg <990 <1300
exachlorocyclopentadiene ng/kg <980 <1300
Hexachlorobenzene rekg <990 <1300
Hexachlorobutadiene pg/kg <990 <1300
exachloroethane pe/kg <990 <1300
[ndeno(1,2,3-c,d)pyrene pe/kg <930 <1300
horone Rre/kg <990 <1300
2-Methylnaphthalene pekg <990 <1300
N-Nitrosodiphenylamine pre/kg <990 <1300
N-Nitroso-di-n-propylamine Hekg <990 <1300
hthalene re'kg <990 <1300
2-Nitroaniline re/kg <5100 <6400
3-Nitroaniline re/kg <5100 <6400
4-Nitroaniline pre'kg <5100 <6400
Nitrobenzene re/kg <990 <1300
2- itnuphenol }lg,kg <990 <1300

4-Nitrophenol ng/kg <5100
B-ecnh]om-m-cresol pug’kg <890 <1300
tachlorophenol pe/kg <5100 <6400
Phenanthrene ug/kg <1300
henol pe’kg <990 <1300
Pyrene pre/kg <990 <1300
2,4,5-Trichlorophenol re/kg <5100 <6400
2,4,6-Trichlorophenol ngkg <990 <1300
,2,4-Trichlorobenzene prekg <980 <1300




Table 10
Bummary of Waste Chemistry Data

Pond 8 Residues
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f9
Sample Identification and Date
P8-1A Ps-1B P8-1C P8-2A P8-2B
©-7) (7-14) (14-21) (0-9) (9-14)
Parameter Units 2/22/83 2/22/93 2/22/93 2/22/93 2/22/93
Total Analyses:
de mg/’kg <43 Lt <35 <239 @2
Silver mg’kg <8.54 - <6.69 <587 <3.86
Arsenic mg'kg <854 - 81.2 70.4 68.0
Barium mg’kg 4.4 - 77 46.7 64.3
Nium mg'kg 20.2 - 17.9 124 115
m mg'kg <B8.54 - <6.69 <587 <3.86
Chromium mg'’kg 992 - 486 275 74.7
Mercury mgkg 0.692 - 0.538 0435 0.681
Molybdenum mg'kg <43 - <33 <29 <19
Nickel mg'kg 73.8 - 111 69.7 274
Lead mg'kg <854 - <66.9 <58.7 <38.6
Antimony mg'kg 168 - 356 158 120
Selenium mgkg <0.850 - <0.700 <0.590 <0.430
mg/kg 1600 . 1800 960 360
Columbium mg'kg 3200 - 5400 3300 1900
Tantalum W 1400 - 2700 1200 1400
Gross Alpha g 300120 160420 240420 120420 160120
Gross pCilg 1%0t10 8248 110110 6317 5917
Iaotopes:
Uranium-233 & 234 pCig 7415 2812 3242 1611 9.610.9
Uranium-235 pCi/g 2.740.9 11104 1.440.5 1.140.3 0.710.2
Uranium-238 pCilg 7346 3112 3442 17+1 9.910.9
Thorium-230 pCi/g 1441 1241 24+1 10+1 13+1
Lead-210 @ 46 KeV pCilg 2.012.2 24122 1042 4.2+1.9 3.1+1.1
Thorium-234 @ 63.3 KeV pCig 6016 2142 2614 1241 6.612.1
Thorium-234 @ 92.6 KeV pCig 4814 141 2143 1141 8.811.0
Protactinium-234m @ 1001 KeV pCilg 130120 42414 50114 2719 13+10
Radium 226 pCilg 5742 2641 3241 19+1 13+1
Lead-214 @ 295.2 KeV pCilg 9.410.6 5.240.5 9.410.6 5.510.6 8.310.5
Lead-214 @ 352.0 KeV pCilg 8.740.4 5.940.3 9.910.3 6.410.3 8.440.3
Bismuth-214 @ 609.4 KeV pCig 9.640.4 5.810.3 9.7404 6.110.3 8.410.3
Bismuth-214 @ 1120.4 KeV pCig 9.640.8 5.740.8 8.710.8 6.310.6 8.610.7
Bismuth-214 @ 1764.7 KeV pCig 9.540.7 4.810.6 8.310.7 5.240.7 7.740.6
Actinium-228 @ 338 KeV pCig 1141 €.010.6 7.810.6 4.910.5 9.910.6
Actinium-228 @ 911 KeV pCilg 12+1 62404 8.310.6 5.610.4 10+1
Actinium-228 @ 968 KeV pCi/g 1241 6.410.6 8.610.7 5.310.6 1241
Lead-212 @ 238 KeV pCilg 1111 5.740.4 8.310.3 49104 1011
Bismuth-212 @ 727 KeV pCilg 1411 6.7+1.2 9.611.2 5.9+1.1 12+]
Thallium-208 € 583 KeV pCi/g 1111 59104  7.510.4 5.310.3  9.910.4
Uranium-235 @ 143 KeV pCilg 2.410.3 7.2¢1.8 1.240.2 0.9140.19 0.4740.18
Potassium-40 @ 1460 KeV pCig 6.010.1  4.9+10 53109 50109  2.210.8
ASTM Anslysis:
Alkalinity mg/ CaCO 71.0 - 36.0 €9.0 2080
Ammonia mg/l NH3-la 13 - 18 12 74
Chloride mgl 36 - 38 42 25
Fluoride nlxgll 8.1 - 9.0 4.1 2.4
Nitrate mg/INOg-N 0.20 . <0.10 <0.10 <0.10
Sulfate 270 - 190 890 730
pH Units 9.95 - 9.01 10.99 10.97
ific Conductance @ 25°C pmhos/cm 1060 - 1240 2060 8350
uminum mg/l <10 - <10 <10 <10
Calcium mg/l 110 - 130 410 1300
n mg/ <10 - <10 <10 <10
Potassium mgil 43 - 52 74 32
Magnesium mgl <10 - <10 <10 <10
Manganese mg/ <10 - <1.0 <1.0 <1.0
Sodium mgl 63 . 83 98 49

See footnotes at end of table.



Table 10
(Continued)

Page 20f9

Sample Identification and Date
Pg-1A Ps-1B Pg-1C P8-2A P8-2B

-7 (7-14) (14-21) (0-9) (9-14)
Parameter Uhnits 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
TCLP Metals:
Silver mg/l <0.10 - <0.10 <0.10 <0.10
Arsenic mg/l 0.11 - <0.10 0.12 <0.10
Barivm mg/l <10 - <10 <10 <10
Cadmium mgh <0.10 - <0.10 <0.10 <0.10
Chromium mg/ <0.10 - <0.10 <0.10 <0.10
Mercury mg/l <0.010 - <0.010 <0.010 <0.010
Nickel mg/ <1.0 - <l.0 <1.0 <10
Lead mgfl <0.10 - <0.10 <0.10 <0.10
Selenfum mg/l <0.10 - <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fhuid No.1 - No.1 No.1 No. 2
pH with Deionized Water pH units 9.83 - 9.10 10.93 12.65
pH of TCLP Extract PH upits 5.92 - 5.60 6.93 11.97
Amount of Sample Extracted 40.0 - 40.0 40.0 40.0
Volatile Organic Analyses: .
Acctone <57000 <42000 <4500 <38000 3000
Benzene <57000 <42000 <4500 <38000 <28000
Bromodichloromethane <57000 <42000 <4500 <38000 <28000
Bromoform <57000 <42000 <4500 <38000 <28000
Bromomethane <57000 <42000 <4500 <38000 = <28000
2-Butanone <57000 <42000 <4500 <38000 <28000
Carbon Disulfide <57000 <42000 <4500 <38000 <28000
Carbon Tetrachloride <57000 <42000 <4500 <38000 <28000
Chlorobenzene <57000 <42000 <4500 <38000 <28000
Dibromochloromethane <57000 <42000 <4500 <38000 <28000
Chloroethane <57000 <42000 <4500 <38000 <28000
Chloromethane <57000 <42000 <4500 <38000 <28000
Chloroform <57000 <42000 <4500 <38000 <28000
1,1.Dichloroethane <57000 <42000 <4500 <38000 <28000
1,2-Dichloroethane <57000 <42000 <4500 <38000 <28000
1,1-Dichloroethene <57000 <42000 <4500 <38000 <28000
1,2-Dichloroethene <57000 <42000 <4500 <38000 <28000
1,2-Dichloropropane <57000 <42000 <4500 <38000 <28000
Cis-1,3-Dichloropropene <57000 <42000 <4500 <38000 <28000

Trans-1,3-Dichloropropene <57000 <42000 <4500 <38000 <28000

Ethylbenzene <57000 <42000 <4500 <38000 <28000
2-Hexanone <57000 <42000 <4500 <38000 <28000
Methylene Chloride <57000 <42000 <4500 <38000 <28000
4-Methyl-2-pentanone 120000 190000 37000 120000 120000
Styrene <57000 <42000 <4500 <38000 <28000
1,1,2,2-Tetrachloroethane <57000 <42000 <4500 <38000 <28000
Tetrachloroethene <57000 <42000 <4500 <38000 <28000
Toluene <57000 <42000 <4500 <38000 <28000
1,1,1-Trichloroethane <57000 <42000 <4500 <38000 <28000
1,1,2-Trichloroethane <57000 <42000 <4500 <38000 <28000
Trichloroethene <57000 <42000 <4500 <38000 <28000
Vinyl Chloride <57000 <42000 <4500 <38000 <28000

FrrerRRRRRRRRRRRRERRRRRARNNNEEEE -

Xylenes, Total <57000 <42000 <4500 <38000 <28000

See footnotes at end of table.
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Sample Identification and Date
P8-1A Ps-1B Ps-1C P8-2A P8-2B
-1 (7-14) (14-21) (0-9) (9-14)
Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Semivolatile Organic Analyses:
Acenaphthen:g 4 re/kg <1300 <930 <990 <990 <660
Acenaphthylene pe/kg <1300 <990 <990 <990 <660
Anthracene pre/kg <1300 <990 <990 <990 <660
Bis(2-chloroethylether pe/kg <1300 <990 <990 <990 <660
Bis(2ch] omethoxy)methane pehkg <1300 <930 <990 <990 <660
is(2-chloroisopropyl)ether pekg <1300 <930 <990 <660
Bis 2-ethylhexyl) Dphthalate Re/ke 1300 <890 990 930 2660
pe/kg <1300 <890 <990 <990 <660
Benzo(a nthraeene pe/kg <1300 <990 <990 <990 <660
uomnthene pekg <1300 <990 <990 <990 <660
Be 1)pery ene pe’kg <1300 <990 <990 <990 <660
Yfuoranthene pe/kg <1300 <990 <990 <990 <660
memphe:B'l Phenyl Ether pe/kg <1300 <990 <990 <990 <660
B Thenzyl prekg <1300 <990 <990 <990 <660
azole pekg <1300 <990 <990 <990 <660
sene pe/kg <1300 <990 <990 <990 <660
4-Chloroaniline ng/kg <1300 <990 <990 <990 <660
2-Chloronaphthalene pe/kg <1300 <990 <990 <990 <660
2-Chloropheno pefkg <1300 <990 <990 <930 <660
4-Chlorophenyl Phenyl Ether pa/kg <1300 <990 <990 <990 - <660
o-Creso- pe/kg <1300 <990 <990 <990 <660
B‘Gres pe’kg <1300 <990 <990 <990 <660
'benzoga,h)anthnoene pe'kg <1300 <990 <990 <990 <660
Dibenzofuran nglkg <1300 <990 <990 <990 <660
2,4-Dichlorophenol pg/kg <1300 <990 <990 <990 <660
1,2-Dichlorcbenzene pre/kg <1300 <990 <990 <990 <660
1,3-Dichlorobenzene pekg <1300 <990 <990 <990 <660
1,4-Dichlorobenzene pelkg <1300 <990 <990 <990 <660
8,3-Dichlorobenzidine pekg <1300 <990 <990 <990 <660
ﬁietm Phthalate rekg <1300 <990 <990 <990 <660
i yl Phthalate pe/kg <1300 <990 <990 <990 <660
4-Dimet! hgghenol rekg <1300 <990 <990 <990 <660
i-N-butyl Phthalate pe/kg <1300 <990 1000 1400 <660
4,6-Dinitro-o-cresol pe/kg <6400 <4800 <5100 <5100 <3200
2,4-Dmxtrotoluene re/kg <1300 <990 <990 <990 <660
6-Dinitrotoluene pg’kg <1300 <930 <990 <990 <660
i-N-octyl Phthalate re/kg <1300 <990 <990 <990 <660
‘514 Duutropheno pe'kg <6400 <4800 <5100 <5100 <3200
uoranthene ugkg <1300 <990 <990 <660
Flucrene ug/kg <1300 <990 <990 <990 <660
Hexachlorocyclopentadiene pgkg <1300 <990 <990 <990 <660
Hexachlorobenzene pelkg <1300 <990 <990 <990 <660
Hexach ombutad:ene pwelkg <1300 <990 <990 <990 <660
Hexachloroethan pe/kg <1800 <990 <990 <990 <660
.ndeno(l 2 3-c,d)pyrene pe/kg <1300 <990 <990 <990 <660
if rafkg <1300 <990 <990 <990 <660
2. ethylnaphthnlene pe/kg <1300 <990 <990 <990 <660
N-Nitrosodiphenylamine_ pe/kg <1300 <990 <930 <990 <660
NoNltmso-d:-n-propylamme pe/kg <1300 <990 <990 <990 <660
N.ﬂ: alene pe/kg <1300 <990 <990 <990 <660
2-Nitroaniline pe/kg <6400 <4800 <5100 <5100 <3200
3-Nitroeniline re/kg <6400 <4800 <5100 <5100 <3200
4-Nitroaniline pekg <6400 <4800 <5100 <5100 <3200
Nitrobenzene pgkg <1300 <990 <990 <990 <660
2-Nitropheno] rghkg <1300 <990 <990 <990 <660
4-Nitrophenol pe'kg <6400 <4800 <5100 <5100 <3200
o-chloro-m-cresol ngkg <1300 <990 <890 <990 <660
Pentachlorophenol pgkg <6400 <4800 <5100 <5100 <3200
Phenanthrene pug/kg <1300 <990 <990 <990 <660
Phenol ua’kg <1300 <990 <990 <990 <660
Pyrene ne’kg <1300 <990 <990 <990 <660
2,4,5-Trichlorophenol ug’kg 00 <4800 <5100 <5100 <3200
4,6-Trichlorophenol pe’keg <1300 <990 <980 <990 <660
1,2,4-Trichlorobenzene pre’kg <1300 <990 <990 <990 <660

See footnotes at end of table.
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Sample Identification and Date
P8-2C Ps8-3A P8-3B P8-3C PS4A

(14-20) (0-9) (9-18) (18-27) (0-9)
Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Total Analyses:
Cyanide mg/kg <24 <38 <3.7 <29 <3.8
Silver mg/kg <4.70 <7.18 <7.32 <5.17 <7.54
Arsenic mg/kg 66.0 <718 911 <519 86.7
Barium mg’kg 105 42.3 727 24.2 60.0
lium mg/kg 12.7 136 12.1 840 27.8
Cedmium mg/kg <4.70 <7.18 <7.32 <5.17 <7.54
Chromium mg/kg 127 527 204 311 777
Mercury mg/kg 1.24 0.351 0.242 113 0.236
Molybdenum mg/kg <24 <36 <37 <26 38
Nickel mg'kg 58.5 54.0 97.1 34.7 159
Lead mg/kg <47.0 <71.8 <732 <517 <754
Antimony mg'kg 106 224 184 115 513
Selenium mg'kg <0470 <0.760 <0.730 <0.580 <0.770
Tin mg/kg 610 1000 1000 680 1700
Columbium mg/kg 1500 4800 5300 2800 §200
Tantalum l;zgl;g 3700 650 1400 750 1400
Gross Alpha /g 360130 210120 120120 290130 170420
Igmss Beta pCig 150110 100110 7618 110410 8818
topes:
Uranium-233 & 234 pCilg 2532 3942 2542 2012 332
Uranium-235 pCig 1.610.5 15404 0.840.3 12403 19108
Uranium-238 pCilg 252 4242 2742 2041 332
Thorium-230 pCig 2912 12+1 6.810.7 21+1 9.910.9
Lead.210 @ 46 KeV pCilg 6.3t14 4.241.3 5.0+2.9 4.811.1 5.2+1.3
Thorium-234 € 63.3 KeV pCig 16+2 32t4 24+2 1641 28+4
Thorium-234 @ 92.6 KeV pCig 2143 2943 1541 17£3 2513
Protactinium-234m @ 1001 KeV pCig 44114 70£13 57414 34111 59113
Radium 226 pCig 3112 3612 2642 28+2 31+1
Lead-214 @ 295.2 KeV pCilg 18+1 7.410.5 3.310.6 1141 5.240.5
Lead-214 @ 352.0 KeV pCig 1911 7.240.3 4.510.3 1141 5.540.2
Bismuth-214 @ 609.4 KeV pCi/g 191 7.110.3 4.110.3 1141 5.240.3
Bismuth-214 @ 1120.4 KeV pCig 1941 7.140.7 . 3.810.6 1111 5.240.7
Bismuth-214 @ 1764.7 KeV pCi/g 18+1 6.140.7 3.810.7 9.810.8 4.310.6
Actinium-228 @ 338 KeV pCi/g 2011 7.840.6 4.510.5 18+1 5.840.6
Actinjum-228 @ 911 KeV pCilg 23+1 8.840.5 4.540.4 1841 6.310.4
Actinium-228 @ 968 KeV pCig 23%1 9.1+0.8 5.010.8 18+1 6.910.6
Lead-212 @ 238 KeV pCi/g 211 8.210.3 - 4.010.3 14+1 6.0+0.3
Bismuth-212 @ 727 KeV pCig 2612 101 6.111.3 19+2 6.311.3
Thallium-208 @ 583 KeV pCig 22¢1 8.210.4 4.3104 17+1 5.640.4
Uranium-235 @ 143 KeV pCig 1.140.3 1.440.2 14402 1.010.3 1.410.2
Potassium-40 @ 1460 KeV pCig 4.6+1.2 5.410.9 4.7+1.1 3.010.9 5.040.9
ASTM Anslysis:
Alkalinity mg/l CaCO 2060 51.0 44.0 49.0 45.0
Ammonia mg/l NH3-. 9.5 10 19 10 11
Chloride mg/l 28 38 40 25 47
Fluoride n;g/l 2.9 6.1 5.5 4.0 54
Nitrate mg/lNO3-N <0.10 0.43 0.14 <0.10 0.20
Sulfate m 790 310 640 780 540
gH PH Units 12.67 8.93 945 10.53 9.12
Aﬁdﬁc Conductance @ 25°C pmhos/cm 8220 1400 1950 1880 1470
minum mg/ <10 <10 <10 <10 <10
Calcium mg/l 1200 190 320 440 250
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/l 32 41 62 40 57
Megnesium mgl <10 <10 <10 <10 <10
Manganese mgl <10 <1.0 <10 <10 <10
Sodium mgl 51 62 86 56 80

See footnotes &t end of table.
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Semple Identification and Date
Ps.2C P8-3A P8-3B P8-3C P84A
(14-20) (0-9) (8-18) (18-27) 0-9)

Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
TCLP Metals:
Silver mgh <0.10 <0.10 <0.10 <0.10 <0.10
. Arsenic mgfl 0.14 <0.10 0.20 <0.10 0.11
Barium mg/l <10 <10 <10 <10 <10
Cadmium mgl <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mgl <0.10 <0.10 <0.10 <0.10 <0.10
Mercury mgl <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mgh <10 <1.0 <1.0 13 <10
Lead mgh <0.10 <0.10 <0.10 <0.10 <0.10
Selentum mg/h <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fhuid No. 2 No.1 No. 1 No.1 No.1
pH with Deionized Water pH units 12.55 10.00 9.34 10.43 10.31
PH of TCLP Extract pH urits 11.62 5.85 6.38 5.76 546
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0
Velatile Organic Analyses:
Acetone pre'kg <31000 <50000 <48000 <37000 <50000
Benzene re'kg <31000 <50000 <48000 <37000 <50000
Bromodichloromethane rekg <31000 <50000 <48000 <37000 <50000
Bromoform prg'kg <31000 <50000 <48000 <37000 <50000
Bromomethane prg’kg <31000 <50000 <48000 <37000 <50000
2-Butanone <31000 <50000 <48000 <37000 <50000
Cearbon Disulfide prekg <31000 <50000 <48000 <37000 <50000
Carbon Tetrachloride ngkg <31000 <50000 <48000 <37000 <50000
Chlorcbenzene pe/kg <31000 <50000 <48000 <37000 <50000
Dibromochloromethane pekg <31000 <50000 <48000 <37000 <50000
Chlorocthane He'kg <31000 <50000 <48000 <37000 <50000
Chloromethane pekg <31000 <50000 <48000 <37000 <50000
Chloroform re/ke <31000 <50000 <48000 <37000 <50000
1,1-Dichloroethane rekg <31000 <50000 <48000 <37000 <50000
1,2-Dichloroethane re'kg <31000 <50000 <48000 <37000 <50000
1,1-Dichloroethene pe'ke <31000 <50000 <48000 <37000 <50000
1,2-Dichloroethene ne'kg <31000 <50000 <48000 <37000 <50000
1,2-Dichloropropane re'kg <31000 <50000 <48000 <37000 <50000
Cis-1,3-Dichloropropene rekg <31000 <50000 <48000 <37000 <50000
Trans-1,3-Dichloropropene T <31000  <50000 <48000 <37000 <50000
Ethylbenzene re/kg <31000 <50000 <48000 <37000 <50000
2-Hexanone re/kg <31000 <50000 <48000 <37000 <50000
Methylene Chloride rekg <31000  <50000 <48000 <37000 <50000
4-Methyl-2-pentanone pekg 100000 86000 110000 57000 100000
Styrene rekg <31000 <50000 <48000 <37000 <50000
1,1,2,2-Tetrachloroethane re'kg <31000 <50000 <48000 <37000 <50000
Tetrachloroethene rekg <31000 <50000 <48000 <37000 <50000
Toluene pekg <31000 <50000 <48000 <37000 <50000
1,1,1-Trichloroethane pe/kg <31000 <50000 <48000 <387000 <50000
1,1,2-Trichloroethane pe/kg <31000 <50000 <48000 <37000 <50000
Trichloroethene re/kg <31000  <50000  <48000 <37000  <50000
Viny] Chloride ng/kg <31000 <50000 <48000 <37000 <50000
Xylenes, Total pe/kg <31000  <50000  <48000 <37000  <50000

Sce footnotes at end of table.
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Sample Identification and Date
P8-2C Ps-3A P8-3B Ps-3C P84A
(14-20) (0-9) (9-18) (18-27) (0-9)

Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Semivolatile Organic Analyses:

Acenapht, mé'g ¥ rg’kg <660 <1300 <1300 <990 <1300
Acenaphthylene rekg <660 <1300 <1300 <990 <1300
Anthracene pe/kg <660 <1300 <1300 <990 <1300
Bis(2-chl oroethyl)ether pe/kg <660 <1300 <1300 <990 <1300
Bis(2-chloroet oxy)methane pg/kg <660 <1300 <1300 <990 <1300
Bis(2-chl omlsoprog‘yl ther pe/kg <660 <1300 <1300 <990 <1300
Bu(2-ethylhexyl)p thalate prg/kg <660 <1300 <1300 <990 <1300
Benzo(a)pyrene pe/kg <660 <1300 <1300 <990 <1300
Benzo(a)anthracene pekg <660 <1300 <1300 <990 <1300
Benzo(b)fluoranthene pg/kg <660 <1300 <1300 <990 <1300
Benzo(g h i)perylene pe/kg <660 <1300 <1300 <990 <1300
Benzo(k)fTuoranthene pe/kg <660 <1300 <1300 <990 <1300
4-Bromophenyl Phenyl Ether nelkg <660 <1300 <1300 <990 <1300
Butylbenzyl Phthalate re'’kg <660 <1300 <1300 <990 <1300
Carbazole nghg <660 <1300 <1300 <990 <1300
sene ugkg <660 <1300 <1300 <390 <1300
4-Chloroaniline pekg <660 <1300 <1300 <990 <1300
oronaphthalene pe’kg <660 <1300 <1300 <990 <1300
oropheno rekg <660 <1300 <1300 <990 <1300
orophenyl Phenyl Ether re/kg <660 <1300 <1300 <930 <1300
o-Cmol pelkg <660 <1300 <1300 <990 <1300
B;CMO] nghkg <660 <1300 <1300 <990 <1300
ibenzo{a,h)anthracene re’kg <660 <1300 <1300 <990 <1300
Dibenzofuran pekg <660 <1300 <1300 <990 <1300
2,4-Dichlorophenol rehkg <660 <1300 <1300 <990 <1300
-Dichlorobenzene rg/kg <660 <1300 <1300 <990 <1300

1 3. Dich orobenzene re/kg <660 <1300 <1300 <990 <1300
Dichlc re/kg <660 <1300 <1300 <990 <1300
-D)chlorobenndme rekg <660 <1300 <1300 <990 <1300
lixet hthalate re/kg <660 <1300 <1300 <990 <1300
yl JPhthalate pe/kg <660 <1300 <1300 <990 <1300

4-D met! %ghenol ng’kg <660 <1300 <1300 <990 <1300
i-N-butyl Phthalate ngkg 900 1600 1800 <990 <1300
4,6-Dinitro-o-cresol pe/kg <3200 <6800 <6800 <5100 <6800
2,4-Dinitrotoluene nre/kg <660 <1300 <1300 <990 <1300
6-Dinitrotoluene pakg <660 <1300 <1300 <990 <1300
i-N-octyl Phthalate pekg <660 <1300 <1300 <990 <1300

2 4-Dinirophenol pglkg <3200 <6800 <6800 <5100 <6800
Fluoranthene ngkg <660 <1300 <1300 <990 <1300
Fluorene peg/kg <660 <1300 <1300 <890 <1300
Hexachlorocyclopentadiene pe/kg <660 <1300 <1300 <990 <1300
Hexachlorobenzene ug’kg <660 <1300 <1300 <890 <1300
Hexachlorobutadiene pe/kg <660 <1300 <1300 <990 <1300
Hexachloroethane nekg <660 <1300 <1300 <990 <1300
[ndeno(l 2,3c,d)pyrene pekg <660 <1300 <1300 <990 <1300
] o horone pg/kg <660 <1300 <1300 <930 <1300
ethylna hthalene nekg <660 <1300 <1300 <990 <1300

N- 1trosod1yhenylamme rekg <660 <1300 <1300 <990 <1300
N-Nitroso-di-n-propylamine re’kg <660 <1300 <1300 <990 <1300
Na; hthalene re’kg <660 <1300 <1300 <990 <1300
2-Nitroaniline ngkg <3200 <6800 <6800 <5100 <6800
3-Nitroaniline rgkg <3200 <6800 <6800 <5100 <6800
4-Nitroaniline nghkg <3200 <6800 <6800 <5100 <6800
N; ‘uuw:..u:uc pg/kg <660 <1300 <1300 <990 <1300
2- itrop. renol P.g,kg <660 <1300 <1300 <990 <1300
4-Nitrophenol pgkg <3200 <6800 <6800 <5100 <6800
p-chloro-m-cresol pgkg <660 <1300 <1300 <1300
Pentachlorophenol ng/kg <3200 <6800 <6800 <5100 <6800
Phenanthrene pa/kg <660 <1300 <1300 <990 <1300
henol pekg <660 <1300 <1300 <990 <1300
pekg <660 <1300 <1300 <990 <1300

24, 5-Trc orophenol pe/kg <3200 <6800 <6800 <5100 <6800
2,4,6-Trich] oro henol pe/kg <660 <1300 <1300 <990 <1300
1,2:4-Tric enzene he/kg <660 <1300 <1300 <990 <1300

See footnotes at end of table.
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Sample Identification and Date
P84B P84C P8-5A P8-5B Pg-5C
(8-18) (18-27) ©-7) (7-16) (16-24)
Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Total Analyses:
Cyanide mgkg <3.7 <3.1 <3.7 <3.0 <3.1
Silver mg/kg <6.83 <5.68 <7.20 <5.33 <5.75
Arsenic mg/kg <68.3 <56.8 7.5 <53.3 58.0
Barium mg/ky 840 42.3 61.5 104 36.8
Beryllium mg/kg 18.1 128 18.9 113 10.1
Cadmivm mg’kg <6.83 <5.68 <7.20 <5.33 <5.75
Chromium mg/kg 377 415 412 209 194
Mercury mg/kg 0.222 1.12 0.298 0.197 0.666
Molybdenum mg/kg <34 <28 <36 217 <29
Nickel mg/kg 120 485 76.3 453 474
Lead mg/kg <68.3 <56.8 <720 <53.3 <57.5
Antimony mg/'kg 216 14 260 138 132
Selenfum mg/kg <0.740 <0.610 <0.760 <0.600 <0.620
mg/kg 1600 860 1200 1300 760
Columbium mg’kg 5500 5400 3900 3300 2500
Tentalum l;)é’ll,tg 840 3000 1400 1100 2800
Gross Alpha /g 120420 300120 160120 140420 310130
Gross Beta pCig 8148 120410 7648 7248 130110
Isotopes:
Uranium-233 & 234 pCilg 3142 2041 3012 1911 23+2
Urapium-235 pCig 1.010.4 0.710.2 1.610.4 15104 12404
Uranium-238 pCig 3142 21+1 30+2 21+1 2412
Thorium-230 pCilg 7.740.7 20x1 7.410.7 7.840.9 1441
Lead-210 @ 46 KeV pCilg 2.912.2 4.711.8 3.9+1.3 2214 5.911.5
Thorium-234 @ 63.3 KeV pCilg 2612 1712 27+2 1442 19+2
Thorium-234 @ 92.6 KeV PCi'g 1841 1741 181 1412 2043
Protactinium-234m @ 1001 KeV pCilg 55113 44111 2812 27+10 34+18
Radium 226 pCi'g 28+1 2741 2812 1811 32+2
Lead-214 @ 295.2 KeV pCilg 3.710.4 9.610.6 5.140.5 6.110.4 1611
Leed-214 @ 352.0 KeV pCi/g 42102 1021 56103 64202  17+1
Bismuth-214 € 609.4 KeV pCilg 3.840.3 9.740.4 5.140.3 6.010.3 161
Bismuth-214 @ 1120.4 KeV pCig 4.240.7 9.810.7 5.040.8 6.610.6 1611
Bismuth-214 @ 1764.7 KeV pCi/g 3.740.6 9.410.8 5.040.6 6.010.6 1411
Actinjum-228 @ 338 KeV pCilg 3.91+0.5 15+1 5.310.6 56404 2011
Actinium-228 @ 911 KeV pCig 45104 1611 6.410.5 54104 23+1
Actinium-228 @ 968 KeV pCilg 4.610.6 1841 5.940.7 6.0:0.6 22+1
Lead-212 @ 238 KeV pCi'g 4.210.3 1611 54104 4.640.2 181
Bismuth-212 @ 727 KeV pCig 5.411.0 1812 7.7¢1.2 7.3t1.0 2542
Thallium-208 @ 583 KeV pCig 44104 1611 5.7:0.4 5413 211
Uranium-235 @ 143 KeV pCig 1.410.2 0.810.2 1.0+0.2 0.6040.20 0.7610.34
Potassium-40 @ 1460 KeV pCig 5.3t1.0 5.1+0.7 3.2£1.0 2.610.7 0.0010.70
ASTM Anslysis:
Alkalinity mg/l CaCO. 53.0 16.0 57.0 70.0 32.0
Ammonia NH31§ 19 15 7.3 11 12
Chloride mgl 38 23 40 41 21
Fluoride nﬁ/l 6.3 6.2 48 3.7 64
Nitrate mg/] O3-N 0.19 <0.10 0.21 <0.10 <0.10
Sulfate m‘gll 320 350 270 720 1200
pH Units 9.56 7.84 9.78 11.02 9.69
ific Conductance @ 25°C pmhos/cm 1600 1560 1050 2060 2270
uminum mg/] <10 <10 <10 <10 <10
Calcium mgh 280 240 120 340 490
Iron mg/] <10 <10 <10 <10 <10
Potassivm mg/l 64 36 36 52 45
Magnesium mg1 <10 <10 <10 <10 <10
Manganese mg/l <10 <10 <1.0 <10 <10
Sodium mg/l 87 48 56 68 57

See footnotes at end of table.
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Sample Identification and Date
P84B P84C P8-5A P8-5B Ps-5C
(9-18) (18-27) ©-7 (7-16) (16-24)

Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
TCLP Metals:
Silver mgi <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mgl 0.12 <0.10 0.11 <0.10 <0.10
Berium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l <0.10 <0.10 0.18 <0.10 <0.10
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mgA <1.0 <10 <1.0 <10 <10
Lead mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No.1 No. 1 No. 2 Neo. 1 No.1
pH with Deionized Water pH units 9.44 847 10.94 10.99 9.64
pH of TCLP Extract pH units 561 544 5.10 17.73 6.00
Amount of Sample Extracted € 40.0 40.0 40.0 40.0 40.0
Volatile Organic Ansalyses:
Acctone nekg <48000 <3900 <4800 <38000 <41000
Benzene 1.7 34 <48000 <3900 <4800 <38000 <41000
Bromodichloromethane re’kg <48000 <3900 <4800 <38000 <41000
Bromoform refkg <48000 <3900 <4800 <38000 <41000
Bromomethane pekg <48000 <3900 <4800 <38000 <41000
2-Butanone pe/kg <48000 <3900 <4800 <38000 <41000
Carbon Disulfide re'kg <48000 <3900 <4800 <38000 <41000
Carbon Tetrachloride pe’kg <48000 <3900 <4800 <38000 <41000
Chlorobenzene re’kg <48000 <3900 <4800 <38000 <41000
Dibromochloromethane nekg <48000 <3900 <4800 <38000 <41000
Chloroethane pe'kg <48000 <3900 <4800 <38000 <41000
Chloromethane pe/kg <48000 - <3900 <4800 <38000 <41000
Chloroform prekg <48000 <3900 <4800 <38000 <41000
1,1-Dichloroethane we'kg <48000 <3900 <4800 <38000 <41000
1,2-Dichloroethane pekg <48000 <3900 <4800 <38000 <41000
1,1-Dichloroethene rekg <48000 <3900 <4800 <38000 <41000
1,2-Dichloroethene re'kg <48000 <3900 <4800 <38000 <41000
1,2-Dichloropropane pe'’kg <48000 <3900 <4800 <38000 <41000
Cis-1,8-Dichloropropene pg'kg <48000 <3900 <4800 <38000 <41000
Trans-1,3-Dichloropropene rekg <48000 <3900 <4800 <38000 <41000
Ethylbenzene pg/kg <48000 <3900 <4800 <38000 <41000
2-Hexanone re'kg <48000 <3500 <4800 <38000 <41000
Methylene Chloride pre/kg <48000 <3900 <4800 <38000 <41000
4.Methyl-2-pentanone refkg 94000 4800 24000 54000 50000
Styrene nglkg <48000 <3%00 <4800 <38000 <41000
1,1,2,2-Tetrachloroethane re'kg <48000 <3900 <4800 <38000 <41000
Tetrachloroethene pne/kg <48000 <3300 <4800 <38000 <41000
Toluene pe/kg <48000 <3900 <4800 <38000 <41000
1,1,1-Trichloroethane re/kg <48000 <3900 <4800 <38000 <41000
1,1,2-Trichloroethane rekg <48000 <3900 <4800 <38000 <41000
Trichloroethene re'kg <48000 <3900 <4800 <38000 <41000
Vinyl Chloride pe/kg <48000 <3900 <4800 <38000 <41000
Xylenes, Total ug'kg <48000 <3900 <4800 <38000 <41000

Sece footnotes at end of table.
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Sample Identification and Date
P84B P8+4C P8-5A P8-5B P8-5C
(9-18) (18-27) (0-7) (7-16) (16-24)

Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Semivolatile Organic Analyses:
Acenaphthene pe’kg <1300 <950 <1300 <990 <990
Acenaphthylene pgkg <1300 <930 <1300 <990 <990
Anthracene pekg <1300 <990 <1300 <990 <990
Bm(2-ch omethyl)ether rekg <1300 <990 <1300 <990 <990
Bm(z-c loroet oxy)methane pekg <1300 <990 <1300 <990 <990
g -chloroisopropylether pekg <1300 <990 <1300 <890 <990
Bis 2-ethy]hexyl)p Yhalate pe/kg <1300 N0 <1300 <990
Benzo(a)pyrene pekg <1300 <950 <1300 <930 <990
Benzo{s)anthracene pg/kg <1300 <990 <1300 <990 <990
Benz )ﬂuoranthene pgkg <1300 <990 <1300 <990 <990
h,i)peryl ene / <1300 <9%0 <1300 <990 <990
Sfluoranthene g <1300 <950 <1300 <990 <990
4-Bromophen lPhenyl Ether <1300 <990 <1300 <990 <990
‘ Bﬂlbenzyl hthalate pe/kg <1300 <1300 <990 <990
pelkg <1300 <990 <1300 <990 <990
sene pekg <1300 <990 <1300 <990 <830
4-Chloroaniline pekg <1300 <990 <1300 <990
2-Cl mnaphthalene pe/kg <1300 <990 <1300 <990 <990
2-Chlorophen: pekg <1300 <9%0 <1300 <990 <990
4-Ch Lorophenyl Phenyl Ether pekg <1300 <990 <1300 <990 <990
sol pekg <1300 <990 <1300 <990 <990
EC rekg <1300 <990 <1300 <990 <990
benzo(x h)anthracene peke <1300 <950 <1300 <990 <990
Dibenzofuran pe/kg <1300 <990 <1300 <990 <990
2,4-Dichlorophenol pe/kg <1300 <1300 <990
1,2-Dichlorobenzene pe’kg <1300 <980 <1300 <990 <990
1.3-Dichlorobenzene pg’kg <1300 <990 <1300 <990 <990
1.4-Dichlorobenzene pekg <1300 <990 <1300 <990 <990
3,3-Dichlorobenzidine peke <1300 <990 <1300 <990 <990
eqe? Phthalate pgkg <1300 <990 <1300 <990 <990
Dimethyl] lPhthalate pe/kg <1300 <990 <1300 <930 <990
2,4-D1meth henol relke <1300 <980 <1300 <990 <990
Di-N-butyl Phthalate pe/kg 1400 <1300 <990 <990
4 6-Dinitro-o-cresol pe/kg <6800 <5100 <4800 <4800
2,4-Dm1tmwluene pekg <1300 <1300 <990
2,6- mtmtcluene pe/ke <1300 <990 <1300 <990 <990
_octyl Phthalate re’kg <1300 <930 <1300 <990
%lunmmop henol re/kg <5100 <6 <4800 <4800
oranthene pghkg <1300 <990 <1300 <990 <990
Fluorene . pe/kg <1300 <990 <1300 <990 <990
Hexachlorocyclopentadiene ng/kg <1300 <390 <1300 <990 <890
exschlorobenzene pe/kg <1300 <990 <1300 <990 <990
Hexachlorobutadiene pe/kg <1300 <990 <1300 <990 <990
R e i oo G 3 3%
en -¢,d)pyrene < <
orone P ugke <1300 <990 <1300 <990 <990
% ethylnaphthalene ngkg <1300 <990 <1300 <990
N-Nitrosodiphenylamine pekg <1300 <990 <1300 <990 <990
‘I-N’troso-dl-n—propylnmine pgkg <1300 <990 <1300 <990 <990
Ng $ht alene pe’kg <1300 <890 <1300 <990 <990
2.Nitroaniline pgkg <5100 <6800 <4800 <4800
3-Nitroaniline pefkg <6800 <5100 <6800 <4800 <4800
4-Nitroaniline pe/kg <6800 <5100 <6800 <4800 <4800
Nitrobenzene peghkg <1300 <1300 <990
2-Nitrophenol pe/kg <1300 <990 <1300 <990 <990
4-Nitrophenol pekg <5100 <6800 <4800 <4800
hloro-m-cresol rekg <1300 <1300 <990 <990
entachlorophenol re/kg <5100 <6800 <4800 <4800
Phenanthrene pekg <1300 <890 <1300 <9 <990
Phernol rg/kg <1300 <990 <1300 <990 <990
Pyrene pe/kg <1300 <990 <1300 <990 <990
24, 5-’I‘nch oropheno) re/kg <6800 <5100 <6800 <4800 <4800
2,4,6-Tri nm henol ng/kg <1300 90 <1300 <990 <9
12 4-'1‘m nzene pe’kg <1300 <990 <1300 <990 <990

(M)Dash denotes not analyzed.



Table 11
Summary of Waste Chemistry Data

Pond 9 Residues
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Muskogee, Oklahoma
Page 1of 9
Sample Identification and Date
Po-1A P9-1B Pe-1C P9-2A Ps-2B
(0-6) (6-11) (11-16) (0-8) (8-15)
Parameter Units 2/20/83  2/20/93 2/20/93 2/20/83 2/20/93
Total Analyses:
Cyenide mgkg 460 <4.3 <30 <52 140
Silver mg/kg <4.96 <8.05 <5.33 <10.0 <9.71
Arsenic mg/kg <49.6 <80.5 <563.3 <100 <97.1
Barium mg’kg 37.2 <16.1 22.2 294 <194
Mium : mg/kg 116 14.9 118 16.6 17.0
C m mg'kg <4.96 <B8.06 <5.33 <10.0 <9.71
Chromium mg’kg 189 718 342 723 816
Mercudr{n mg'kg 1.73 <0.213 0.972 0.314 <0.243
Molybdenum mg'kg <25 <40 <27 <50 <49
Nicgel mg’kg 37.2 57.7 414 §7.9 €63
Lead mg’kg <49.6 <80.5 <53.3 <100 <97.1
Antimony wmg’kg 185 124 149 <100 362
Selenium mg/’kg <0.630 <0.860 <0.610 <1.04 <0.970
Tin mg'kg 1500 1100 580 920 1400
Columbium mg/kg 3200 2800 3000 2100 3400
Tantalum l:g’l'llzg 1200 740 1200 640 ]d?o
Gross Alpha {4 7711 5019 2146 82+11 o
Igmss Beta pCig 45917 65016 33i6 9118 -
topes:
Uranium-233 & 234 pCilg 1241 24+1 1141 4242 -
Uranium-235 pCig 1.610.8 1.140.2 0.410.2 1.940.3 -
Uranium-238 pCilg 1541 24+1 1141 4312 .
Thorium-230 pCilg 1342 4.110.8 3.3t1.0 1441 -
Lead-210 @ 46 KeV pCig 46116 2.811.9 0.0£1.5 1142 -
Thorium-234 €@ 63.3 KeV pCi/g 6.911.8 2012 6.911.8 3113 -
Thorium-234 @ 92.6 KeV pCi/g 8.7£1.9 1442 46114 25+2 -
Protactinium-234m @ 1001 KeV pCilg 224110 110440 36139 60151 -
Radium 226 pCig 1411 1543 8.012.5 3043 -
Lead-214 @ 295.2 KeV pCilg 54404 0.010.4 1.110.5 2.2+1.1 -
Lead-214 @ 352.0 KeV pCig 5.610.2 1.0104 1.6104 3.010.5 -
Bismuth-214 @ 609.4 KeV pCi'g 5.310.2 0.810.6 1.140.5 3.010.7 -
Bismuth-214 @ 1120.4 KeV pCig 5.210.6 1.7:1.8 0.011.3 3.311.9 -
Bismuth-214 @ 1764.7 KeV pCig 4.810.5 0.0+1.2 0.0£1.3 4.142.0 -
Actinium-228 @ 338 KeV pCilg 49104 2.140.9 1.710.9 3.3£1.0 -
Actinium-228 @ 911 KeV pCig 5.410.3 14108 14412 3.6+1.1 -
Actinium-228 @ 968 KeV pCi'g 5.310.5 0.0+14 1.63+1.2 6.1t18 -
Lead-212 @ 238 KeV pCig 3.810.2 0.910.2 0.840.2 2.743.2 -
Bismuth-212 @ 727 KeV pCig 6.010.8 0.0£2.7 00124 9.143.9 -
Thallium-208 @ 583 KeV pCilg 49103 1.610.8 1.240.6 3.240.8 -
Uranium-235 @ 143 KeV pCig 0.4310.18 0.910.5 0.740.7 1410.7 -
Potassium-40 @ 1460 KeV pCig 2.010.6 5.612.8 0.01+2.4 36134 -
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 50.0 39.0 65.0 §9.0
Ammonia mg/| NH3- 2.0 5.7 7.9 70 9.9
Chloride mgh 18 33 49 20 54
Fluoride 3.9 59 4.0 7.2 6.4
Nitrate mg/l 03~N <0.10 <0.10 <0.10 <0.10 <0.10
Sulfate 1100 660 1300 140 340
pH Units 10.14 942 9.99 9.78 10.24
ific Conductance @ 25°C pmhos/em 2160 1290 2400 952 1100
uminum mg/l <10 <10 <10 <10 <10
Calcium mg/l 520 190 500 140 130
Ircn mg/ <10 <10 <10 <10 <10
Potassium mg/l 24 34 50 24 41
Magnesium mg/ <10 <10 <10 <10 <10
Manganese mg/l <10 <1.0 <10 <1.0 <10
Sodium mgh 35 73 83 44 66

See footnotes at end of table.
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Sample Identification and Date
Po-1A Po-1B Ps-1C P9-2A P9-2B
(0-6) (6-11) (11-16) (0-8) (8-15)

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mgl <0.10 <0.10 <0.10 <0.10 <0.10
Barium mgl <10 <10 <10 <10 <10
Cadmium mgl <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l <0.10 0.34 0.23 0.30 0.28
Mercury mg/ <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mgl <1.0 <10 <1.0 <1.0 <10
Lead mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 2 No. 2 No. 2 No. 2 No. 2
pH with Deionized Water pH units 10.37 10.03 10.14 10.10 10.20
pH of TCLP Extract pH units 4.77 4.1 451 4.54 4.69
Amount of Sample Extracted € 40.0 40.0 40.0 40.0 40.0
Volatile Organic Analyses:
Acetone prekg <3400 <5600 <3900 <68000 <6200
Benzene re’kg <3400 <5600 <3900 <68000 <6200
Bromodichloromethane ne'kg <3400 <5600 <3900 <68000 <6200
Bromoform pekg <3400 <5600 <3900 <68000 <6200
Bromomethane pe’kg <3400 <5600 <3800 <68000 <6200
2-Butanone re’kg <3400 <5600 <3900 <68000 <6200
Carbon Disulfide png’kg <3400 <5600 <3900 <68000 <6200
Carbon Tetrachloride puglkg <3400 <5600 <3900 <68000 <6200
Chlorobenzene pg/kg <3400 <5600 <3900 <68000 <6200
Dibromochloromethane ug/kg <3400 <5600 <3900 <68000 <6200
Chloroethane kg <3400 <5600 <3900 <68000 <6200
Chloromethane pgkg <3400 <5600 <3900 <68000 <6200
Chloroform pgrkg <3400 <5600 <3900 <68000 <6200
1,1-Dichloroethane pe'kg <3400 <5600 <3900 <68000 <6200
-1,2-Dichloroethane pg'kg <3400 <5600 <3900 <68000 <6200
1,1-Dichloroethene pekg <3400 <5600 <3900 <68000 <6200
1,2-Dichloroethene nre’kg <3400 <5600 <3900 <68000 <6200
1,2-Dichloropropane re'kg <3400 <5600 <3900 <68000 <6200
Cis-1,3-Dichloropropene pe/kg <3400 <5600 <3900 <68000 <6200
Trans-1,3-Dichloropropene ne'kg <3400 <5600 <3900 <68000 <6200
Ethylbenzene re’kg <3400 <5600 <3900 <68000 <6200
2-Hexanone re/kg <3400 <5600 <3900 <68000 <6200
Methylene Chloride pekg <3400 <5600 <3900 <68000 <6200
4-Methyl-2-pentanone rakg <3400 16000 25000 190000 80000
Styrene nelkg <3400 <5600 <3900 <68000 <6200
1,1,2,2-Tetrachloroethane rg/kg <3400 <5600 <3900 <68000 <6200
Tetrachloroethene rg/kg <3400 <5600 <3900 <68000 <6200
Toluene png/kg <3400 <5600 <3900 <68000 <6200
1,1,1-Trichloroethane ung/kg <3400 <5600 4700 <68000 <6200
1,1,2-Trichloroethane pe/kg <3400 <5600 <3900 <68000 <6200
Trichloroethene peg’kg <3400 <5600 <3900 <68000 <6200
Viny] Chloride pe/kg <3400 <5600 <3900 <68000 <6200
Xylenes, Total - rekg <3400 <5600 <3900 <68000 <6200

Sce footnotes at end of table.
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Sample Identification and Date
P9-1A Po-1B Ps-1C Pg.2A Ps-2B

(0-6) (6-11) (11-16) (0-8) (8-15)
Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acennphthen;g yee pe’kg <990 <1300 <990 <1700 <1600
Acenaphthylene pekg <9930 <1300 <980 <1700 <1600
Anthracens pe/kg <990 <1300 <990 <1700 <1600
Bis(2<chloroethyl)ether re/kg <990 <1300 <990 <1700 <1600
Bis(2-chl methoxy)methane ngkg <990 <1300 <990 <1700 <1600
Bis(2-chloro %yl ther re/kg <590 <1300 <890 <1700 <1600
Bu(2-ethylhexyl) thalate pgkg <990 <1300 1100 <1700 <1600
Benzola)pyrene pegke <930 <1300 <990 <1700 <1600
Benzo(a)anthracene pgke <990 <1300 <990 <1700 <1600
Benzo(b)fluoranthene peke <990 <1300 <990 <1700 <1600
Ben h,i)perylene ne/kg <990 <1300 <990 <1700 <1600
BensolE)luoranthene pekg <990 <1300 <990 <1700 <1600
4-Bromophen lPheny] Ether pe’kg <890 <1300 <990 <1700 <1600
Butylbenzyl Phthalate pe’kg <990 <1300 <990 <1700 <1600
Carbazole pa’kg <990 <1300 <990 <1700 <1600
gay.ene . ’ rekg <990 <1300 <990 <1700 <1600
oroaniline ugkg <990 <1300 <990 <1700 <1600
2-Chloronaphthalene pre/kg <990 <1300 <990 <1700 <1600
2-Chlorophencl pgkg <950 <1300 <990 <1700 <1600
4-Chlorophenyl Pheny! Ether pakg <990 <1300 <990 <1700 <1600
o-Cresol pegkg <990 <1300 <990 <1700 <1600
&Cmol pe/kg <990 <1300 <990 <1700 <1600
ibenzo(s,h)anthracene pe'kg <990 <1300 <990 <1700 <1600
Di ran rghkg <930 <1300 <990 <1700 <1600
24-Dichlorophenol pe’kg <990 <1300 <90 <1700 <1600
1,2-Dichlorobenzene pe/kg <890 <1300 <990 <1700 <1600
1,3-Dichlorobenzene pa’ke <990 <1300 <990 <1700 <1600
1,4-Dichlorobenzene’ rekg <990 <1300 <990 <1700 <1600
sa-n-c orobenzidine ng’kg <990 <1300 <990 <1700 <1600
1 Phthalate pakg <990 <1300 <990 <1700 <1600
Dxmeﬁzyl Phthalate pe’kg <990 <1300 <990 <1700 <1600
24- Dxmethiﬁhenol re/kg <990 <1300 <990 <1700 <1600
Di-N-butyl Phthalate rg/kg 1200 1300 <990 1800 1800
4,6-Dinitro-o-cresol pelkg <4800 <6400 <4800 <8000 <8000
2,4-Dinitrotoluene kg <990 <1300 <990 <1700 <1600
2,6-Dinitrotoluene pe/kg <990 <1300 <990 <1700 <1600
Di-N-octyl Phthalate pegke <990 <1300 <990 <1700 <1600
2 4-Dinitrophenol pa’kg <4800 <6400 <4800 <8000 0
Fluoranthene peke <990 <1300 <990 <1700 <1600
Fluorene pe/kg <990 <1300 <990 <1700 <1600
Hexachlorocyclopentadiene pekg <990 <1300 <980 <1700 <1600
exachlorobenzene kg <990 <1300 <990 <1700 <1600
Hexachlorobutadiene ne/kg <990 <1300 <990 <1700 <1600
Hexachloroethane neg/kg <990 <1300 <990 <1700 <1600
Indeno(1,2,3-c,d)pyrene uglkg <990 <1300 <990 <1700 <1600
horone pgkg <1300 <990 <1700 <1600
-1.fethy1naphthalene pa’kg <990 <1300 <990 <1700 <1600
N-Nitrosodiphenylamine ng’kg <990 <1300 <990 <1700 <1600
N-Nitroso-di-n-propylamine pglkg <990 <1300 <990 <1700 <1600
Naphthalene peke <990 <1300 <930 <1700 <1600
2-Nitroaniline pgke <4800 00 <4800 <8000 <8000
3-Nitroaniline pe/ke <4800 <6400 <4800 <8000 <8000
4-Nitroaniline peke <4800 <6400 <4800 <8000 <8000
Nitrobenzene ug’kg <990 <1300 <990 <1700 <1600
2-Nitrophenol pekg <990 <1300 <990 <1700 <1600
4-Nitrophenol pre’kg <4800 <4800 <8000 <
Fec hloro-m-cresol pekg 90 <1300 <1700 <1600
ntachlorophenol kg <4800 <64 <4800 <8000 <8000
Phenanthrene pgkg <990 <1300 <990 <1700 <1600
Phenol nelke <990 <1300 <990 <1700 <1600
Pyrene pghke <990 <1300 <990 <1700 <1600
24 5-Tnchlomphenol ug’kg <4800 00 <4800 <8000
2,4,6-Trichlorophenol pgke <990 <1300 <990 <1700 <1600
1,2.4-Trichlorobenzene ngke <990 <1300 <990 <1700 <1600

Sece footnotes at end of table.
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Sample Identification and Date
Pe-2C Pg-3A P9-3B P9-3C P94A

(15-22) (0-9) (9-16) (16-24) (0-8)
Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Total Analyses:
Cyanide mg'kg <3.6 <4.2 <3.7 <3.7 <4.2
Silver mg/kg <7.18 <1.76 <6.50 <6.32 <8.01
Arsenic mg/kg <718 <176 <65.0 <63.2 <80.1
Barium mg/kg 218 22.3 15.1 17.2 20.1
Beryllium mg/kg 134 154 13.1 12.8 15.9
Cadminm mg/kg <7.18 <1.76 <6.50 <6.32 <8.01
Chromium mg/kg 528 771 675 605 794
Mercury mg/kg 0.216 <0.198 0.192 0.237 <0.212
Molybdenum mg/kg <36 <39 <33 <32 <40
Nickel . mg/kg 45.3 54.7 45.8 40.8 88.3
Lead mg/kg <71.8 <77.6 <65.5 <63.2 <80.1
Antimony mg/kg 327 130 120 125 108
Selenium mg/kg <0.720 <0.776 <0.740 <0.750 <0.850
Tin mg/kg 1200 1200 1200 1100 1100
Columbium mg/kg 2600 2800 2700 3000 2500
Tantelum ?é/ll;g 840 980 1300 810 830
Gross Alpha /g - 4419 3018 3017 10010
Gross Beta pCilg - 5416 2435 3216 100110
Isotopes:
Uranium-233 & 234 pCilg - 21+1 7.110.8 1011 532
Uranium-235 pCilg - 1.240.3 0.610.2 0.610.2 28104
Uranium-238 pCi/g - 25+1 7.610.8 111 5742
Thorium-230 pCilg - 0.913.8 2.410.9 9.015.0 1042
Lead-210 @ 46 KeV pCilg - 24114 1.240.7 1.510.8 6.612.0
Thorium-234 @ 63.3 KeV pCig - 1611 43106 86107 4743
Thorivm-234 @ 52.6 KeV pCilg - 13£1 2.910.6 17.310.9 3312
Protactinium-234m @ 1001 KeV pCig - 3649 8.816.0 1748 110440
Radium 226 pCilg - 1441 3.810.6 7.940.7 4014
Lead-214 @ 295.2 KeV pCilg - 1.710.3 0.7610.22 0.9840.22 3.3:1.2
Lead-214 @ 352.0 KeV pCig - 1.710.1 1.010.1 1.240.1 3.410.5
Bismuth-214 @ 609.4 KeV pCilg - 1.710.2 0.7540.12 1.110.1 2.740.6
Bismuth-214 @ 1120.4 KeV PCilg - 1.7104 0.7740.36  0.8610.38 3.412.0
Bismuth-214 @ 1764.7 KeV pCig . 1.610.4 0.8310.28 1.2104 0.011.1
Actinium-228 @ 338 KeV pCig - 1.610.3 0.6210.26 0.8140.24 4.0t1.2
Actinium-228 @ 911 KeV pCi/g - 1.610.2 0.5810.16 0.7740.15 4.0+1.2
Actinium-228 @ 968 KeV pCi/g - 11304  0.4410.25 0.6710.25 69123
Lead-212 @ 238 KeV ] pCi/g - 1.240.1 0.50:0.08 0.5410.09 3.1+0.4
Bismuth-212 @ 727 KeV pCilg - 1.610.5 0.0010.44 0.6610.56 7.5+3.7
Thallium-208 @ 583 KeV pCilg - 1.210.2 0.6010.15 0.7240.14 3.740.9
Uranium-235 @ 143 KeV pCig - 0.75+0.14 0.2710.10 04740.12 2.640.8
Potassium-40 @ 1460 KeV pCig - 4.010.7 §.010.6 3.840.6 0.0£2.3
ASTM Analysis:
Alkalinity mg/l CaCO 30.0 28.0 20.0 59.0 35.0
Ammonia mg/] Nm-ﬁ 12 54 14 14 84
Chloride mgd 50 32 §3 59 42
Fluoride nﬁ/l 9.0 5.9 8.7 64 6.2
Nitrate mg/i NO3-N <0.10 <0.10 <0.10 0.32 0.13
Sulfate m 860 1100 250 360 150
PH Units 8.20 8.44 92.19 9.65 9.14
ific Conductance @ 25°C pmhos/cm 1760 2160 1030 1430 1660
minum mg/l <10 <10 <10 <10 <10
Calcium mgl 300 420 88 180 330
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/ 50 44 37 45 29
Magnesium mgh <10 <10 <10 <10 <10
Manganese mg/l <10 <1.0 <1.0 <10 <10
Sodium mg/l 80 54 78 82 53

See footnotes at end of table.
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Sample Identification and Date
Po-2C PosA Po-3B P9-3C Po4A
(15-22) (0-9) (9-16) (16-24) (0-8)

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/83
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/ <0.10 <0.10 0.11 0.16 0.23
Barium mg/l <10 <10 <10 <10 <10
Cadmium mgi <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l <0.10 0.34 <0.10 025 0.11
Mercury mgl <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <10 <1.0 <10 <1.0 <1.0
Lead mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extreaction Fluid Data: :
Extraction Fluid No.1 No. 2 No. 1 No.2 No.2
pH with Deionized Water pH units 9.50 943 9.26 7.94 9.92
pH of TCLP Extract pH units 5.59 4.52 545 4.51 4.61
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0
Volatile Organic Analyses:
Acetone re/kg 10000 <5200 13000 <48000 <54000
Benzene rekg <4600 <5200 <4800 <48000 <54000
Bromodichloromethane re'kg <4600 <5200 <4800 <48000 <54000
Bromoform re’kg <4600 <5200 <4800 <48000 <54000
Bromomethane re’kg <4600 <5200 <4800 <48000 <54000
2-Butanone pe'’kg <4600 <5200 <4800 <48000 <54000
Carbon Disulfide pekg <4600 <5200 <4800 <48000 <54000
Carbon Tetrachloride pe/kg <4600 <5200 <4800 <48000 <54000
Chlorobenzene rekg <4600 <5200 <4800 <48000 <54000
Dibromochloromethane ue/kg <4600 <5200 . <4800 <48000 <54000
Chlorvethane re/kg <4600 <5200 <4800 <48000 <54000
Chloromethane re’kg <4600 <5200 <4800 <48000 <54000
Chloroform pekg <4600 <5200 <4800 <48000 <54000
1,1-Dichloroethene re'kg <4600 <5200 <4800 <48000 <54000
1,2-Dichlorocthane re’kg <4600 <5200 <4800 <48000 <54000
1,1-Dichlorocthene ng/kg <4600 <5200 <4800 <48000 <54000
1,2-Dichlorocthene ne/kg <4600 <5200 <4800 <48000  <54000
1,2.Dichloropropane ngkg <4600 <5200 <4800 <48000 <54000
Cis-1,3-Dichloropropene ug'kg <4600 <5200 <4800 <48000 <54000
Trans-1,3-Dichloropropene re/kg <4600 <5200 <4800 <48000 <54000
Ethylbenzene rg/kg <4600 <5200 <4800 <48000 <54000
2-Hexanone re/kg <4600 <5200 <4800 <48000 <54000
Methylene Chloride re/kg <4600 <5200 <4800 <48000 <54000
4-Methyl-2-pentanone re’kg 35000 6000 36000 120000 110000
Styrene ngkg <4600 <5200 <4800 <48000 <54000
1,1,2,2-Tetrachloroethane pekg <4600 <5200 <4800 <48000 <54000
Tetrachloroethene pg/kg <4600 <5200 <4800 <48000 <54000
Toluene rekg " <4600 <5200 <4800 <48000 <54000
1,1,1-Trichloroethane prekg <4600 <5200 <4800 <48000 <54000
1,1,2-Trichloroethane pe/kg <4600 <5200 <4800 <48000 <54000
Trichloroethene re/kg <4600 <5200 <4800 <48000 <54000
Vinyl Chloride re'kg <4600 <5200 <4800 <48000 <54000
Xylenes, Total Ke'’kg <4600 <5200 <4800 <48000 <54000

Sece footnotes at end of table.
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Sample Identification and Date
Po-2C P9-3A P9.3B P9-3C Po4A
(15-22) (0-9) (9-16) (16-24) (0-8)

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
naphthene® yee rgkg <600 <1300 <1300 <1300 <1300
Acepaphthylene pe/kg <2600 <1300 <1300 <1300 <1300
Anthracene pekg <2600 <1300 <1300 <1300 <1300
Bis(2-chloroethyl)ether pekg <2600 <1300 <1300 <1300 <1300
Bis(2-chloroethoxy)methane pakg <2600 <1300 <1300 <1300 <1300
Bis(2-chl oroisoproiyl)ether pe/kg <2600 <1300 <1300 <1300 <1300
Bis(2-ethylhexyl)phthalate pe/kg <2600 <1300 <1300 <1300 <1300
Benzo(s)pyrene pg/kg <2600 <1300 <1300 <1300 <1300
Be:m;anthracene pe’kg <2600 <1300 <1300 <1300 <1300
Be fluoranthene pe/kg <2600 <1300 <1300 <1300 <1300
Be:% h.i)perylene pglkg <2600 <1300 <1300 <1300 <1300
Be Yfluoranthene pe/kg <2600 <1300 <1300 <1300 <1300
4-Bromophenyl Phenyl Ether pe/kg <2600 <1300 <1300 <1300 <1300
Bmlbenzyl hthalate pe/kg <2600 <1300 <1300 <1300 <1300
Carbazole pe’kg <2600 <1300 <1300 <1300 <1300
sene pe/kg <2600 <1300 <1300 <1300 <1300
4-Chloroaniline re’kg <2600 <1300 <1300 <1300 <1300
2-Chloronaphthalene pe’kg <2600 <1300 <1300 <1300 <1300
2-Chloropheno pe/kg <2600 <1300 <1300 <1300 <1300
4-Chlorophenyl Phenyl Ether pe/kg <2600 <1300 <1300 <1300 <1300
o-Cresol pe/kg <2600 <1300 <1300 <1300 <1300
p-Cresol pe/kg <2600 <1300 <1300 <1300 <1300
ibenzo(a,h)anthracene pugkg <2600 <1300 <1300 <1300 <1300
Dibenzofuran pe’kg <2600 <1300 <1300 <1300 <1300
2,4-Dichlorophenol pe/kg <2600 <1300 <1300 <1300 <1300
1,2-Dichlorobenzene pekg <2600 <1300 <1300 <1300 <1300
1,3-Dichlorobenzene pe’kg <2600 <1300 <1300 <1300 <1300
1,4-Dichlorobenzene pe/kg <2600 <1300 <1300 <1300 <1300
8,3-Dichlorobenzidine pe/kg <2600 <1300 <1300 <1300 <1300
‘etm Phthalate pe’kg <2600 <1300 <1300 <1300 <1300
Dimethy! Phthalate pe’kg <2600 <1300 <1300 <1300 <1300
4-Dim ethgﬁhenol re’kg <2600 <1300 <1300 <1300 <1300
i-N-butyl Phthealate pe/kg <2600 1400 1600 <1300 2800
4,6-Dinitro-o-cresol wekg <13000 <6800 <6800 <6400 <6800
2.4-Dinitrotoluene pe/kg <2600 <1300 <1300 <1300 <1300
2.6-Dinitrotoluene . pefkg <2600 <1300 <1300 <1300 <1300
Di-N-octyl Phthalate pe’kg <2600 <1300 <1300 <1300 <1300
2 4.Dinitrophenol rekg <13000 <6800 <6800 <6400 <6800
Fluoranthene pefkg 600 <1300 <1300 <1300 <1300
Flucrene pe/kg <2600 <1300 <1300 <1300 <1300
Hexachlorocyclopentadiene pe/kg <2600 <1300 <1300 <1300 <1300
Hexachlorobenzene pg/kg <2600 <1300 <1300 <1300 <1300
Hexachlorobutadiene pe’kg <2600 <1300 <1300 <1300 <1300
Hexachloroethane pe/kg <2600 <1300 <1300 <1300 <1300
[ndeno(1,2,3-c,d)pyrene pe/kg <1300 <1300 <1300 <1300
Isophorone pekg <2600 <1300 <1300 <1300 <1300
z&fethylnayhthalene. rekg <2600 <1300 <1300 <1300 <1300
N-Nitrosodiphenylamine pe’kg <2600 <1300 <1300 <1300 <1300
N-Nitroso-di-n-propylamine pe/kg <2600 <1300 <1300 <1300 <1300
Naphthalene ug/kg 00 <1300 <1300 <1300 <1300
zl‘ﬁmnjline pe'kg <13000 <6800 00 <6800
3-Nitroaniline pe’kg <13000 <6800 <6800 <6400 <6800
4-Nitroaniline pekg <13000 <6800 <6800 <6400 <6800
Nitrobenzene pe/kg <2600 <1300 <1300 <1300 <1300
2.Nitrophenol pehke <2600 <1300 <1300 <1300 <1300
4-Nitrophenol ne'kg <13000 <6800 <6800
v-chloro-m-cresol pe/kg <2600 <1300 <1300 <1300 <1300
Pentachlorophenol pe/kg <13000 <6800 <6800 <6400 <6800
Phenanthrene ug’kg <2600 <1300 <1300 <1300 <1300
Pheno) pe’kg <2600 <1300 <1300 <1300 <1300
Pyrene ug/kg <2600 <1300 <1300 <1300 <1300
2.4,5-Trichlorophenol ug/kg <13000 <6800 <6800 <6400 <6800
2,4,6-Trichlorophenol pgkg <2600 <1300 <1300 <1300 <1300
1,2,4-Trichlorobenzene ng/kg <2600 <1300 <1300 <1300 <1300

Sce footnotes at end of table.
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Sample ldentification and Date
Pa4B Ps4C Po-SA Ps-5B Pg.5C

(8-16) (16-25) (0-9) (9-17) (17-25)
Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Total Analyses:
Cyanide mg/kg 32 <3.2 <3.6 <3.2 <34
Silver mg/kg <5.81 <640 <7.02 <6.02 <6.11
Arsenic mg'kg 72.0 <64.0 <702 <60.2 74.5
Barium mg'kg 218 26.6 15.2 27.6 35.9
llium mg’kg 12.7 115 12.7 4.5 13.2
Cadmium mg'kg <5.81 <6.40 <7.02 <6.02 <6.11
Chromium mg'kg 420 325 521 488 385
Mercury mg/kg <0.171 0.216 0.224 <0.162 0434
Molybdenum mg/kg <29 <32 <356 <30 <31
Nickel mg/kg 75.4 52.9 66.3 459 52.1
Lead mg/kg <58.1 <64.0 <70.2 <60.2 <61.1
Antimony mg/kg 232 230 118 228 254
Selenjum mg/kg <0.690 <0.640 <0.730 <0.650 <0.680
i mgkg 940 890 850 1100 940
Columbium mg'kg 4900 5100 2400 4800 5500
Tantalum 1200 1300 830 930 1100
Gross Alpha Vg 3748 5148 - 3418 60110
Gross Beta pCig 32t6 4816 - 3846 5016
Isotopes:
Uranium-233 & 234 pCi’g 1141 1611 - 1141 2141
Uranjum-235 pCig 0.810.2 0.510.2 - 1.240.3 4+1
Uranium-238 pCilg 1311 17+1 - 1411 2611
Thorium-230 pCilg 1.611.0 43114 - 1.010.7 4.910.7
Lead-210 @ 46 KeV pCilg 2.01+2.0 2.810.9 - 1.8+1.3 2.31+0.7
Thorium-234 @ 63.3 KeV pCi’g 6.9+1.9 1142 - 8.740.8 1441
Thorium-234 @ 92.6 KeV pCig 6.711.4 8.811.2 - 7.56£1.0 12+1
Protactinium-234m @ 1001 KeV pCig 0+29 2819 - 1817 3317
Radium 226 pCig 9.512.5 1111 - 9.410.7 13%1
Lead-214 € 295.2 KeV pCi/g 14106 2.310.3 - 1.510.3 2.610.3
Lead-214 @ 352.0 KeV pCig 16104 2.610.2 - 1.840.1 2.940.2
Bismuth-214 @ 609.4 KeV pCilg 1.810.6 2.410.2 - 1.610.1 2.610.2
Bisamuth-214 @ 11204 KeV pCilg 0.011.4 2.210.4 - 18104 27104
Bismuth-214 @ 1764.7 KeV pCig 0.0+1.2 2.240.5 - 1.1404 24104
Actinium-228 @ 338 KeV pCi/g 0.0+0.8 1.940.3 . 1.110.3 2.410.3
Actinium-228 @ 911 KeV pCilg 0.010.8 2.140.3 - 1.110.2 2.740.3
Actinium-228 @ 968 KeV pCig 0.0%1.6 1.83+0.4 - 0.9410.39 241404
Lead-212 @ 238 KeV pCi'g 1.140.3 2.010.1 - 1.1140.1 1.940.1
Bismuth-212 @ 727 KeV pCig 0.04+2.3 3.3+0.7 - 1.310.6 2.810.6
Thallium-208 @ 583 KeV pCig 1.730.7 1.840.2 - 1.240.2 2.310.2
Uranium-235 @ 143 KeV pCig 0.010.4 0.5240.14 - 04010.14 0.7910.17
Potassivm-40 @ 1460 KeV pCilg 5.543.3 4.410.6 - 5.410.6 4.810.7
ASTM Analysis:
Alkalinity mg/] CaCO 111 35.0 91.0 55.0 33.0
Ammonie mg/l NH3-1§ 18 14 16 18 12
Chloride mgl 68 50 64 52 46
Fluoride lx;g/l 74 49 6.5 13 8.6
Nitrate mg/INO3-N <0.10 0.14 0.23 0.28 0.30
Sulfate m 1600 1100 1%0 240 880
pH Units 10.83 945 10.00 9.88 9.39
ific Conductance @ 25°C ptmhos/cm 1090 2330 115 1090 1980
uminum mg/l <10 <10 <10 <10 <10
Celcium mg/l 64 440 130 61 320
Iron mgl <10 <10 <10 <10 <10
Potassium mgil 54 61 39 65 56
Meagnesivm mg/l <10 <10 <10 <10 <10
Mangeanese mg <1.0 <1.0 <10 <10 <1.0
Sodium mg/ 100 95 72 100 82

Sece footnotes at end of table.
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Sample Identification and Date
P94B Po4C Po-5A Pg-5B P8.5C
(8-16) (16-25) 0-9) (9-17) (17-25)

Parameter Units 2/20/93 _2/20/83 2/20/83 2/20/93 2/20/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 0.20 0.14 026 0.24
Barium mg/l <10 <10 <10 <10 <10
Cadmium mgl <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/ 0.34 <0.10 0.25 0.12 <0.10
Mercury mgl <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/ <1.0 <10 <1.0 <1.0 <1.0
Lead mgl <0.10 <0.10 <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
- TCLP Extraction Fluid Data:
Extraction Fluid No. 2 No.1 No.2 No. 2 No. 1
pH with Deionized Water pH units 10.87 9.67 9.91 9.82 9.60
pH of TCLP Extract pH units 468 6.55 4.54 4.53 5.16
Amount of Semple Extracted g 40.0 40.0 40.0 40.0 40.0
Volatile Organic Analyses:
Acetone re/kg <45000 <42000 63000 <42000 11000
Benzene prg’kg <45000 <42000 <48000 <42000 <4500
Bromodichloromethane ng’kg <45000  <42000  <48000  <42000 <4500
Bromoform pekg <45000 <42000 <48000 <42000 <4500
Bromomethane pg/kg <45000 <42000 <48000 <42000 <4500
2-Butanone relkg <45000 <42000 <48000 <42000 <4500
Carbon Disulfide rg/kg <45000  <42000  <48000  <42000 <4500
Carbon Tetrachloride pe/kg <45000 <42000 <48000 <42000 <4500
Chlorobenzene pe'kg <45000 <42000 <48000 <42000 <4500
Dibromochloromethane rg/kg <45000 <42000 <48000 <42000 <4500
Chloroethane pe’kg <45000 <42000 <48000 <42000 <4500
Chloromethane pe'kg <45000 <42000 <48000 <42000 <4500
Chloroform re'kg <45000 <42000 <48000 <42000 <4500
1,1-Dichloroethane He/kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloroethane pe'kg <45000 <42000 <48000 <42000 <4500
1,1-Dichloroethene ne’kg <45000  <42000  <48000  <42000 <4500
1,2-Dichloroethene rg’kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloropropane ne'kg <45000 <42000 <48000 <42000 <4500
Cis-1,3-Dichloropropene pekg <45000 <42000 <48000 <42000 <4500
Trans-1,3-Dichloropropene pe’kg <45000 <42000 <48000 <42000 <4500
Ethylbenzene re/kg <45000 <42000 <48000 <42000 <4500
2-Hexanone rg/ke <45000 <42000 <48000 <42000 <4500
Methylene Chloride pe/kg <45000 <42000 <48000 <42000 <4500
4-Methyl-2.pentanone pg/kg 150000 110000 130000 160000 74000
Styrene rekg <45000  <42000  <48000 <42000 <4500
1,1,2,2.Tetrachloroethane pe’kg <45000 <42000 <48000 <42000 <4500
Tetrachloroethene pg’kg <45000 <42000 <48000 <42000 <4500
Toluene re/kg <45000 <42000 <48000 <42000 <4500
1,1,1-Trichloroethane re/kg <45000 <42000 <48000 <42000 <4500
1,1,2-Trichloroethane re'ke <45000 <42000 <48000 <42000 <4500
Trichloroethene ng’kg <45000 <42000 <48000 <42000 <4500
Vinyl Chloride ng’kg <45000 <42000 <48000 <42000 <4500
Xylenes, Total pre/kg <45000 <42000 <48000 <42000 <4500

See footnotes at end of table.
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Sample Identification and Date
Ps4B P94C P8-5A Ps-5B Pg.5C
(8-16) (16-25) (0-9) (917 (17-25)

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenapht, hengg v pekg <990 <930 <1300 <990 <990
Acenaphthylene re'kg <990 <990 <1300 <9290 <990
Anthracene uekg <990 <930 <1300 <990 <990
Bis(2-chloroethyl)ether wgkg <890 <990 <1300 <990 <990
Bis(2-chloroethoxy)methane rgkg <990 <3890 <1300 <990 <930
Bis(z-chlomisopro%yl)ether rekg <990 <930 <1300 <990 <990
Bis(2-ethylhexyl)phthalate pgkg <890 <990 <1300 <930 <990
Benzo(s)pyrene ek <830 <980 <1300 <990 <990
Benzo{a)anthracene re’kg <990 <990 <1300 <990 <990
Benzo{b)fluoranthene rg’kg <990 <990 <1300 <890 <990
Ben h,i)perylene He'kg <990 <990 <1300 <990 <990
jTuoranthene ngkg <990 <990 <1300 <990 <990
4-Bromophenyl Phenyl Ether hg/kg <990 <1300 <990 <990
Butylbenzyl Phthalate pekg 0 <990 <1300 <990 <990
Curlmle pekg <890 <990 <1300 <990 <990
sene rekg <990 <990 <1300 <990 <990
4.Chloroaniline pe/kg <1300 <990 <990
2-Chloronaphthalene pe’kg <930 <980 <1300 <990 <990
2-Chloropheno! pwakg <990 <980 <1300 <990 <990
4.C orop! -enyl Pheny] E‘-her '-lg’kg <990 <930 <1300 <990 <990
o-Cresol pekg <990 <990 <1300 <990 <990
5Cresol re/kg <990 <990 <1300 <990 <990
ibenzo(a,h)anthracene re/kg <990 <9N <1300 <990 <990
Dibenzofuran pe’kg <9%0 <990 <1300 <990 <980
2,4-Dichlorophenol pe/kg <990 <1300 <990 <990
1,2-Dichlorobenzene pekg <950 <990 <1300 <990 <990
1,3-Dichlorobenzene pe/kg <990 <990 <1300 <990
14-Dichlorobenzene pekg <990 <990 <1300 <990 <990
3,3-Dichlorobenzidine pe’kg <930 <1300 <990 <990
Diethyl Phthalate pgkg <990 <990 <1300
Dimethyl Phthalate He/kg <990 <990 <1300 <990 <990
2,4-Dimet hgﬁhenol pe/kg <990 <990 <1300 <990 <990
Di-N-butyl Phthalate re/kg 1700 2200 2300 1300 1700
4,6-Dinitro-o-cresol re'’kg <4800 <5100 00 <5100 <4800
2.4-Dinitrotoluene ne'kg <990 <1300 <3890 <990
6-Dinitrotoluene re/kg <990 <990 <1300 <990 <990
i-N-octyl Phthalate 1g/kg <990 <990 <1300 <990 <990
2 4-Dinitrophenol re/kg <4800 <5100 <6800 <5100 <4800
Fluoranthene pekg <990 <990 <1300 <990 <990
Fluorene . pg’kg <990 <990 <1300 <990 <990
Hexachlorocyclopentadiene rekg <990 <990 <1300 <990 <950
Hexachlorobenzene pe/kg <990 <990 <1300 <990 <990
Hexachlorobutadiene pg/kg <990 <990 <1300 <990 <990
exachloroethane uekg <990 <990 <1300 <990 <990
[ndeno(1,2,3<,d)pyrene pe’kg <990 <990 <1300 <990 <990
[sophorone re/kg <990 <990 <1300 <990 <980
2-l£ethylnaphthalene pre’k <980 <990 <1300 <990 <990
N-Nitrosodiphenylamine pgkg <990 <990 <1300 <990 <990
N-Nitroso-di-n-propylamine pg/kg <990 <990 <1300 <990 <990
N;?hthalege ng/kg <990 <990 <1300 <990 <990
2-Nitroaniline pekg <4800 <5100 <6800 <5100 <4800
3-Nitroaniline kg <4800 <5100 <6800 <5100 <4800
4-Nitroaniline re'kg <4800 <5100 <6800 <5100 <4800
Nitrobenzene ughkg <990 <990 <1300 <990 <9
2-Nitropheno] pe/kg <990 <990 <1300 <990 <990
4-Nitrophenol prekg <4800 <5100 <6 <5100 <4800
p-chloro-m-cresol He’kg <990 <990 <1300 <990
Pentachlorophenol ne'kg <4800 <5100 <6800 <5100 <4800
Phenanthrene pe’kg <9 <990 <1300 <990 <990
Phenol -nglkg <990 <990 <1300 <990
ne pekg <990 <990 <1300 <990 <990
2.4,5-Trichlorophenol pe/kg <4800 <5100 <6800 <5100 <4800
2,4.6-Trichlorophenol re/kg 90 <1300 <990 <990
1,2,4-Trichlorobenzene pne’kg <990 <990 <1300 <990 <990

()pash denotes not analyzed.



Table 12

Chemistry Data Summary
Surface Sediment
Fansteel, Inc.
Muskogese, Oklahoma
Sample Identification and Date
§S002  S5-003 88005 8s-1 S§S-2 8S-3
Parameter Units 3293 3203 3/2/93 3203 3283 3/2/93
Total Analyses:
Silver mgkg <3.3 <28 <28 <32 <8 @9
Arsenic mgkg 3.0 16 13 13 17 2.1
Barium mg/kg 110 85 120 210 100 89
Calcium mg/kg 3400 3200 2600 3800 2200 2200
Cadmium mgkg <3.3 <28 <20 43 <28 <9
Chromium mglkg 16 24 20 34 18 14
Mercury mg/kg <0.081 <0.070 <0.070 <0.080 <0.070 <0.072
Nickel mg/kg <16 <14 <14 26 <l4 <14
Lead mglkg 9.8 10 94 12 8.1 11
Antimony mg/kg <33 <28 <28 <32 <28 <29
Selenium mg/kg <0.33 <0.28 <0.28 <0.32 <0.28 <0.29
Tin mg/kg 22 17 17 28 <14 <14
Columbium mg/kg 39 13 70 13 98 14
Tantalum mg/kg 9.8 13 56 13 5.6 12
Fluoride mgkg 3700 2100 200 270 240 440
Gross Alpha pCig 2817 2416 1646 110470 1845 1545
Gross Beta pCikg 2616 326 1746 15040 1815 2815
Isotopes:
Uranium-233 & 234 pCi/g 27403 ggt04 (D 89443 - .
Uranium-235 pCig 0.140.1 0.610.1 - -0.140.2 - -
Uranium-238 pCig 25108  6.5104 - 544383 - .
Thorium-228 pCilg 12403 17406 - . - .
Thorium-230 pCilg 17404 32407 - 86108 - .
Thorium-232 pCilg 12403 18105 - . - .
Lead-210 @ 46 KeV pCig 1.310.6 1.410.7 - - - -
Thorium-234 @ 63.3 KeV pCilg 28406 5807 - . . .
Thorium-234 @ 92.6 KeV pCilg 25105 48104 - . . .
Protactinium-234m @ 1001 KeV pCifg 1248 1849 - - - -
Radium 226 pCilg 38407 59407 - 59108 - .
Lead-214 @ 295.2 KeV pCi/g 1.610.2 1502 - - . .
Lead-214 @ 352.0 KeV pCilg 1.630.1 13301 - - . .
Bismuth-214 @ 609.4 KeV pCi/g 14102 12101 - . . .
Bismuth-214 @ 1120.4 KeV pCig 18105 15104 - . . .
Bismuth-214 @ 1764.7 KeV pCig 11104 11103 - . . .
Actinium.228 @ 338 KeV pCig 1.210.3 12103 - - . .
Actinium.228 @ 811 KeV pCig 1610.2 14103 - - . .
Actinium-228 @ 968 KeV pCi/g 16104 1.110.4 - - - .
Lead-212 @ 238 KeV pCig 11401 12101 - - . .
Bismuth-212 @ 727 KeV pCig 19105 12408 - - . .
Thallium-208 @ 583 KeV pCilg 1.310.2 1.110.2 - - . -
Uranium-235 @ 143 KeV pCi/g 0.0010.09 0.2910.12 - - . .
Potassium-40 @ 1460 KeV pCig 1611 15+1 - - - -
ASTM Analysis:
Ammonia mg/’kg NH3-N 26 <2 <2 <2 <2 <2
Sulfate mgkg 66 44 44 60 44 4“4
pH pH Units 6.72 7.18 6.75 7.11 7.15 6.26
Volatile Organic Analyses:
4-Methyl-2-pentanone pg/kg <2100 <1800 <1800 <2100 <1800 <1800

(Lpagh denotes not analyzed.



Table 13
Summary of USEPA Drinking Water Standards
Fansteel, Inc.
Muskogee, Oklahoma

Maeaximum Concentration

Parameter Units Level
Fluoride mg/l 4
Nitrate mg/l 10
Sulfate mg/l 250
Gross alpha pCi/l 15
Gross beta pCill 50
Silver (total) pgl 100
Aluminum (total) pgl 200
Arsenic (total) pgl 50
Barium (total) pel 2,000
Cadmium (total) pgl 5
Chromium (total) pgl 100
Copper (total) peh 1,000
Mercury (total) pet 2
Manganese (total) pe/l 50
Lead (total) pgl 150
Selenium (total) pgl 50
MEK pel 2,000

(UNo maximum concentration level in effect. Represents action level for lead at the top of

drinking water supply.

AIndicates Oklahoma state maximum concentration.



Table 14

Chemistry Data Summary
Surface Water
Fansteel, Inc.
Muskogee, Oklahoma
Sample ldentification and Date
SS001 SS002 SS-003 83-005 S§S-1 8s-2 8§8-3
Parameter Units 8/3/83 8/283 3/2/93 8203 8/2/93 3r/93 3/2/93
Total Analyses:
Fluoride mgh 24 12 13 2.7 044 26 2.1
Ammonia mg/l N03-N 6.7 84 <0.10 <0.10 <0.10 <0.10 0.12
Nitrate-Nitrite mgi NOg-N 10 18 <0.10 0.16 0.18 0.12 0.25
Sulfate mg/l 390 84 23 31 58 27 36
Gross Alpha pCiN 418 45£18 2+1 342 110470 242 312
Gross Beta pCiN 819 70112 4+1 712 150440 712 812
Isotopes:
Uranium-233 & 234 pCi e} 8.3108 - . 8.9+43 - -
Uranium-235 pCi1 - 05802 - - 0.130.2 - -
Uranium-238 pCil - 82408 - - 54433 - -
Radium 226 pCi1 - 3440.7 - - 598408 - -
Radium 228 pCit - 1.5£10 - - 1143 - -
Potassium40 pCiA - 20 - - 5.0 - .
Thorium-228 pCii - 18405 - - 1411 - -
Thorium-230 pCit - 13104 - - 86408 - -
Thorium-232 pCin - 18404 - - . 1741 - -
Metals:
Silver, Total p! <6.84 <6.84 <6.84 <6.84 <6.84 <6.84 <6.84
Arsenic, Total B 188 323 1.56 114 5.64 1.87 2.56
Barium, Total raft <9.84 200 494 225 1820 151 813
Calcium, Total ret 111000 55300 11600 22400 45200 22700 31800
Cadmium, Total pal 648 <4.04 6.11 12.2 208 152 §.51
Chromium, Total pel 56.5 10.1 204 111 110 146 <10
Mercury, Total pefl <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Nickel, Total wet <111 284 <111 <111 103 <111 <111
Lead, Total pre 1.74 276 149 842 25.8 237 185
Antimony, Total pel <29.7 85.1 <29.7 <29.7 <29.7 <29.7 <29.7
Selenium, Total pe <0.8 <08 <0.8 <0.8 <0.8 <0.8 <0.8
Tin, Total ngl 72 <50 <50 <50 120 <50 <50
Columbium, Total g <100 <100 <100 <100 300 <100 <100
Tantalum, Total pe <100 <100 <100 <100 300 <100 <100
Volatile Organics: ’
£-Methyl-2-pentanone e 500 <10 <10 <10 <10 <10 <10

(Upash denotes not analyzed.



Table 15

Chemistry Data Summary
Shallow Groundwater Zone
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f 15
Semple Identification and Date
MW.518 MW.52S MW-538 MW-548 MW.-55S8
Parameter Units 2/24/93 2/25/93 _2/27/83 2/25/93 2/26/93
Total Analyses:
Fluoride mg/l 043 0.51 025 0.14 52
Ammonia mg/1 NOg-N <0.10 <0.10 <0.10 <0.10 42
Nitrate-Nitrite mg/l NO3-N 087 41 6.3 23 12
Sulfate mgl 19 2000 110 41 88
Gross Alpha pCc1 83 79128 614 1546 409
Gross Beta pC1 813 180130 1044 2516 3616
Isotopes:
Uranium-233 & 234 pCiN1 K¢ 0.7:0.4 . - 1.410.4
Uranium-235 pCi1l - 0.0+0.1 - - <0.110.1
Uranium-238 pC - 0.910.6 - - 13104
Radium 226 pCN - 4.1+1.1 - - 2.010.5
Radium 228 pCi1 - 5.911.6 - - 3.0+1.3
Potassium-40 pCi1 - 20 - - 48 -
Thorium-228 pCil - 6.410.7 - - 18106
Thorium-230 pCi1 . 4.0106 . . 10104
Thorium-232 pCil - 5.610.7 - - 1.610.8
Total Metals:
Silver, Total pren <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total ren 1090 5650 - - -
Arsenic, Total pa <1 <1 3.88 <1 206
Barium, Total T4 796 173 935 327 295
Beryllium, Total pel 1.18 1.2 - - .
Calcium, Total preht 33100 14400 24700 47600 22500
Cadmium, Total paf 18.1 10.1 7.17 442 28.5
Cobalt, Total pN <8.54 9.98 - - -
Chromium, Total pal <10 <10 128 <10 63.5
Copper, Total peh 126 20.5 . . .
Iron, Total pell 926 9180 - - .
Mercury, Total pe <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total pel 1850 6490 - - -
Magnesium, Total e 11800 5770 - - -
Manganese, Total pel 207 619 - . -
Sodium, Total pel 70400 32400 - - .
Nickel, Total pen <11.1 <11.1 <111 27 101
Lead, Total ugh 6.84 118 5.77 4.6 16.7
Antimony, Total pN <11 <l1 <29.7 <29.7 35.3
Selenium, Total pgh 292 3.22 <0.8 <0.8 <0.8
Tin, Total pell <50 <50 <50 <50 66000
Thallium, Total pe <4 <4 - - -
Vanadium, Total pel <5.17 18 - - -
Zinc, Total pe 204 56.7 - - .
Columbium, Total pel <10 <10 <100 20 50
Tantalum, Total peN 40 60 <100 40 60

See footnotes at end of table.



Table 15
(Continued)

Page 2 of 15

Sample Identification and Date
MW.51S MW.528 MW-53S8 MW.548 MW.558

Parameter Units 2/24/93 2/25/93 2/27/93 2/25/93 2/26/93
Dissolved Metals:
Silver, Dissolved pel - - - - <10
Arsenic, Dissolved pgh - - - - 12
Barium, Dissolved pel - - - - 98
Calcium, Dissolved pel - - - - 13000
Cadmium, Dissolved pel - - - - 5.6
Chromium, Dissolved pel - - - - <10
Mercury, Dissolved pgl - - - - <0.2
Nickel, Dissolved [I7-7 | - - - - 68
Lead, Dissolved pell - - - - 16
Antimony, Dissolved pgl - - - - 6
Selenium, Dissolved T - - - - <l
Tin, Dissolved pel - - - - <50
Columbium, Dissolved peN - - : - - <100
Tantalum, Dissolved pel - - - - <100
Volatile Organics:
Acetone pall <10 <10 - - -
Benzene pell <10 <10 - - -
Bromodichloromethane pel <10 <10 - - .
Bromoform pgl <10 <10 - - -
Bromomethane pgl <10 <10 - - -
2-Butanone pel <10 <10 - - -
Carbon Disulfide pgl <10 <10 - - -
Carbon Tetrachloride pgl <10 <10 - - -
Chlorobenzene pall <10 <10 - - -
Dibromochloromethane pell <10 <10 - - -
Chloroethane ugl <10 <10 - - -
Chloromethane pg <10 <10 - - -
Chloroform pel <10 <10 - - -
1,1-Dichloroethane pe/ <10 <10 - - -
1,2-Dichloroethane peft <10 <10 - - -
1,1-Dichloroethene ugl <10 <10 - - -
1,2-Dichloroethene peh <10 <10 - .- -
1,2-Dichloropropane [ir- <10 <10 - - .
Cis-1,3-Dichloropropene pg/t <10 <10 - - .
Trans-1,3-Dichloropropene ug/l <10 <10 - - -
Ethylbenzene pgh <10 <10 - - -
2-Hexanone ugh <10 <10 - - -
Methylene Chloride pg <10 <10 - - -
4-Methyl-2-pentanone pe <10 <10 <10 <10 <10
Styrene pal <10 <10 - - -
1,1,2,2-Tetrachloroethane pe <10 <10 - - -
Tetrachloroethene ng <10 <10 - - -
Toluene pgl <10 <10 - - -
1,1,1-Trichloroethane pgl <10 <10 - - -
1,1,2-Trichloroethane ugh <10 <10 - - -
Trichloroethene pel <10 <10 - - -
Vinyl Chloride pel <10 <10 - - .
Xylenes, Total pg/l <10 <10 - - -

Sce footnotes at end of table.



Table 15
(Continued)

Page30f15

Sample Identification and Date
MW.51S MW-52S MW-53S MW.54S MW.-558

Parameter Units 2/24/93 2/25/93 2/27/93 2/25/93 2/26/93
Semivolatile Organics:
Acenaphthene pelt <10 <10 - - -
Accnaphthylene [T} <10 <10 - - -
Bis(2-chloroethyl)ether nel <10 <10 - - -
Bis(2-chloroethoxy)methane [Tr} <10 <10 - - -
Bis(2-chloroisopropyllether et <10 <10 - - -
Bis(2-ethylhexyl)phthalate [T} <10 <10 - - -
a)pyrene [Tr: | <10 <10 - - -
Benzo(a)anthracene pel <10 <10 - - -
Benzo(b)Mluoranthene pel <10 <10 - - -
Benzo(ﬁ h,i)perylene [1r] <10 <10 - - -
Benzo(k)fluoranthene [Tr7)] <10 <10 - . -
4-Bromophenyl Phenyl Ether e} <10 <10 - - -
Butylbenzyl Phthalate Tr7) | <10 <10 - - -
Carbazole 1141 <10 <10 - - -
ne ped <10 <10 - - -
4-Chlorcaniline pel <10 <10 - - -
2-Chloronaphthalene pel <10 <10 - - -
2-Chlorophenol pgl <10 <10 - . -
4-Chlorophenyl Phenyl Ether [Tr ) <10 <10 - - -
0-Cresol e <10 <10 - - -
BlCresols pel <10 <10 - - -
ibenzo{a,h)anthracene pe <10 <10 - - -
Dibenzofuran kel <10 <10 - - -
2,4-Dichlorophenol [T} <10 <10 - - -
1,2-Dichlorobenzene ne <10 <10 - - -
1,3-Dichlorobenzene pel <10 <10 - - -
1,4-Dichlorobenzene peg/l <10 <10 - . -
3,3-Dichlorobenzidine [T} <10 <10 - - -
Diethyl Phthalate pel <10 <10 - - -
Dimethyl Phthelate [Tre)| <10 <10 - - -
2,4-Dimeth¥l£henol pel <10 <10 - - -
Di-N-butyl Phthalate peA <10 <10 - - -
4,6-Dinitro-o-cresol e/l <50 <50 - - -
2,4-Dinitrotoluene pe <10 <10 - - -
2,6-Dinitrotoluene pgl <10 <10 - - -
Di-N-octyl Phthalate pe <10 <10 - - -
2,4-Dinitrophenol prel <50 <50 - - -
Fluoranthene 1741 <10 <10 - - -
Fluorene pet <10 <10 - - -
Hexachlorocyclopentadiene peft <10 <10 - - -
Hexachlorobenzene pel <10 <10 - - -
Hexachlorobutadiene He <10 <10 - - -
Hexachloroethane pngh <10 <10 - - -
Indeno(1,2,3-c,d)pyrene [Tr-7} <10 <10 - - -
Isohihorone pel <10 <10 - - -
2-Methylnaphthalene ret <10 <10 - - -
N-Nitrosodiphenylamine pel <10 <10 - - -
N-Nitrosodi-n-propylamine peh <10 <10 - - -
Naphthalene ugh <10 <10 - - -
2-Nitroaniline prenl <50 <50 - - -
3-Nitroaniline pgh <50 : <50 - - -
4-Nitroaniline pgh <50 <50 - - -
Nitrobenzene pgl <10 <10 - - -
2-Nitrophenol pen <10 <10 - - -
4-Nitrophenol prel <50 <50 - - .
B-echloro-m-cresol gl <10 <10 - - -
ntachlorophenol preh <50 <50 - - -
Phenanthrene rel <10 <10 - - -
Phenol kel <10 <10 - - -
Pyrene [Tr| <10 <10 - - -
2,4,5-Trichlorophenol [Tr2)\ <50 <50 - - -
2,4,6-Trichlorophenol pen <10 <10 - - -
1,2,4-Trichlorobenzene pgl <10 <10 - . .

Sce footnotes at end of table.



Table 15

(Continued)
Page 4 of 16
Sample Identification and Date
MW.56S MW-578 MW-68S MW-59S MW-60S
Parameter Units 2/24/93 2/25/93 2/25/93 2/27/93 2/25/93
Total Analyses:
Fluoride mg/l 11 19 20 0.35 74
Ammonia mg/l NOg-N <0.10 98 38 82 120
Nitrate-Nitrite mg/ N03-N <0.10 30 <0.10 11 8.2
Sulfate mg/ll 2000 270 800 1600 780
Gross Alpha pCil 76128 2318 548 18417 24117
Gross Beta pCill 34422 120110 45+15 110130 240130
Isctopes:
Uranium-233 & 234 pCil 37£1 1.910.5 - - 0410.6
Uranium-235 pCil 22404 -0.110.1 - - -0.140.1
Uranium-238 pCin 20+1 0.8+04 - - 0.140.4
Radium 226 pCil 0.510.4 1.410.5 - - 3.2106
Radium 228 pCill 1.410.7 20114 . - 2.2+1.3
Potassium-40 pCih 19 80 - - 210
Thorium-228 pCil 0.740.3 1.5104 - - 1.7104
Thorium-230 pCil 0.610.3 0.910.3 - - 0.410.3
Thorium-232 pCi1 0.410.2 1.210.3 - - 1.140.3
Total Metals:
Silver, Total refl <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total rel - - - - 5240
Arsenic, Total gl 10.6 70.2 330 126 391
Barium, Total e 91.2 l64 79.6 73.9 177
Beryllium, Total pugh - - - - 7
Celcium, Total pugh 500000 54100 187000 488000 195000
Cadmium, Total pgh <4.04 845 5.18 5.86 7.2
Cobalt, Totsl pgl - - . - 28.6
Chromium, Total pel 17.3 <10 <10 20.2 <10
Copper, Total pgl - - - . 29
Iron, Total prel - - - - 8300
Mercury, Total pgh <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total Hgl - - - - 235000
Magnesium, Total pgh - - - - 41600
Manganese, Total g/ - - - - 6290
Sodium, Total ug - - - - 696000
Nickel, Total ngl 133 34.3 40.7 157 73.6
Lesad, Total pgl 55.3 15.8 5.17 4.74 119
Antimony, Total ngh 46.3 T <29.7 <29.7 <11
Selenium, Total ugh <0.8 <0.8 <0.8 <0.8 <0.8
Tin, Total ngh 160000 <50 <50 87 <50
Thallium, Total ngh - - - - <4
Vanadium, Total pet - - - - 18.8
Zinc, Total pgh - - - - 45.2
Columbium, Total pugh 50 20 10 <100 20
Tentalum, Total pgh 160 70 70 100 110

See footnotes at end of table.



Table 15

{Continued)
Page 5 of 15
Sample ldentification and Date
MW.56S MW.578 MW.58S MW.69S MW-60S
Parameter Units 2/24/93 2/25/93 2/25/93 2/27/93 2/25/93
Dissolved Metals:
Silver, Dissolved et - - - - .
Arsenic, Dissolved pelt - . - - .
Barium, Dissolved pel - - - - .
Calcium, Dissolved ngll - . - . -
Cadmium, Dissolved peft - - - . .
Chromium, Dissolved pngll - - - - -
Mercury, Dissolved peit - - - . -
Nickel, Dissolved pgh - - - . .
Lead, Dissolved pel - . - - .
Antimony, Dissolved pgl - - . . .
Selenijum, Dissolved pg/ll - - - - -
Tin, Dissolved prell - - - - .
Columbium, Dissolved pgl - - - - -
Tantalum, Dissolved pell . . - . -
Volatile Organics:
Acctone pen - . - - <10
Benzene rel - - - - <10
Bromodichloromethane pel - - - - <10
Bromoform T - - - - <10
Bromomethane pel - - - . <10
2-Butanone rgl - - - - <10
Carbon Disulfide pel - - - . <10
Carbon Tetrachloride pel - - - - <10
Chlorobenzene pefl - - - - <10
Dibromochloromethane pel - - - - <10
Chloroethane pe - - - . <10
Chloromethane pgl - . . . <10
Chloroform peit - - - . <10
1,1-Dichloroethane pgl - - - . <10
1,2-Dichloroethane peh - - - - <10
1,1-Dichloroethene pnell - - - - <10
1,2-Dichloroethene pell - - - . <10
1,2-Dichloropropane pgl - - - - <10
Cis-1,3-Dichloropropene ngl - .- . - <10
Trans-1,3-Dichloropropene pal - - - . <10
Ethylbenzene peft - - - . <10
2-Hexanone el - - - . <10
Methylene Chloride Rl - - - . <10
4-Methyl-2-pentanone pel <10 <10 <10 <10 <10
Styrene pgl A . . ) <10
1,1,2,2-Tetrachloroethane pgl . - - - <10
Tetrachloroethene pel - - - - <10
Toluene pel - - - . <10
1,1,1-Trichloroethane pg - . . . <10
1,1,2-Trichloroethane ugh - - . - <10
Trichloroethene ngh - - . - <10
Vinyl Chloride Rrel - . . - <10
Xylenes, Total peit - - - . <10

See footnotes at end of table.



Table 15
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Page 6 of 15

Sample Identification and Date
MW.-568 MW.57S8 MW.58S MW-59S MW.60S

Parameter Units 2/24/93 2/25/93 2/25/93 2/27/93 2/25/93
Semivolatile Organics:
Acenaphthene uel - - - . <10
Acenaphthylene pel - - - . <10
Bis(2-chlorocthylether pel - - - - <10
Bis(2-chlorocthoxy)methane e - - - - <10
Bis(2-chloroisopropyllether e - - - - <10
Bis(2-ethylhexyl)phthalate nel - - - . <10
Benzo(a)pyrene iy} - - - - <10
Benzo{a)anthracene pel - - - - <10
Benzo(b){luoranthene pen . - - - <10
Benzo(g,h,i)perylene pel - - - - <10
Benzo(ﬁﬂuoranthene pel . - - - <10
ﬁBm!ﬁophelen }imntﬂ Ether m - - - - <%8
utylbenzy a - - - - <
Carﬁazole n . - - - <10
ne pei - - - - <10
oroaniline pel - - - - <10
oronaphthalene pe - - - - <10
2-Chlorophenol pe - - - - <10
4-Chlorophenyl Phenyl Ether el - - - - <10
e -
8 - - - - <
ibenzo(a,h)anthracene pel - - - - <10
Dibenzofuran pel - . - - <10
2,4-Dichlorophenol 7] - - . . <10
1,2-Dichlorobenzene prel - - . - <10
1,3-Dichlorobenzene pel - - . . <10
1,4-Dichlorobenzene peh - - - - <10
3,3-Dichlorobenzidine pel - - - - <10
Diethyl Phthalate pal - - - . <10
Dimethyl Phthalate pgl - . - - <10
2,4-Dimeth¥>l henol pel - - - - <10
Di-N-butyl Phthalate pgl - - - - <10
4,6-Dinitro-o-cresol pel - - . . <50
2,4-Dinitrotoluene ngl - - . . <10
2,6-Dinitrotoluene ngl - - - . <10
Di-N-octyl Phthalate pell - - - . <10
2,4-Dinitrophenol pgl - - - - <50
Fluoranthene pe/ - - - - <10
Fluorene pel - - . - <10
Hexachlorocyclopentadiene pg - - - - <10
Hexachlorobenzene pgl - - - - <10
Hexachlorobutadiene ugh - - - - <10
Hexachloroethane el - - - - <10
Indeno{1,2,3-c,d)pyrene pgl - - - . <10
Isolghomne pgl - - - - <10
2.Methylnaphthalene pel - - - - <10
N-Nitrosodiphenylamine e - . - - <10
N-Nitrosodi-n-propylamine pel - - - - <10
Nephthalene nel - - - . <10
2-Nitrozniline pel - - . - <50
3-Nitroaniline e - - - - <50
4-Nitroaniline rel - - . . <50
Nitrobenzene pg - - . . <10
2-Nitrophenol pel . . . . <10
4-Nitrophenol pel - - - - <50
pchloro-m-cresol x4} - - - - <10
tachlorophenol e - - - R <50
Phenanthrene pel - . . - <10
Phenol pel . - - - <10
Pyrene p - - . - <10
2,4,5-Trichlorophenol peh - - . . <50
2,4,6-Trichlorophenol pe! - - - . <10
1,2,4-Trichlorobenzene ngh - - - . <10

See footnotes at end of table.
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Sample Identification and Date
MW-61S MW-628 MW.63S MW.64S MW.658

Parameter Units 2/25/93 2/27/93 2/27/93 2/27/93 2/27/93
Total Analyses:
Fluoride mg/l 25 10 20 39 42
Ammonia mg/1 NOg-N 150 250 130 69 94
Nitrate-Nitrite mg/l NOg-N 29 160 0.64 0.66 0.16
Sulfate mg/l 51 1000 1900 720 420
Gross Alpha pCiN1 247 2+11 -18114 12413 19110
Gross Beta pCi1 150110 200420 210+30 130+20 100110
Isotopes:
Uranium-233 & 234 pCill 0.740.4 43105 0.240.5 6.240.7 3.0104
Uranium-235 pCil 0.110.2 0.240.1 0.010.1 0.410.2 0.010.1
Uranium-238 pCi 04104 3.640.5 0.240.2 7.040.7 3.1404
Radium 226 pCi 1.010.4 0.6104 0.240.3 1.310.5 17404
Radium 228 pCi1 1.410.7 - - . -
Potassium40 pCi1n 130 - - - -
Thorium-228 pCi1 0.310.3 0.540.2 0.110.2 1.140.3 0.911.0
Thorium-230 pCi 0.240.2 0.310.2 0.410.3 0.810.3 0.710.3
Thorium-232 pCin 0.240.1 0.110.1 0.010.1 0.910.3 0.610.3
Total Metals:
Silver, Total it | <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total pell 6040 1980 - - -
Arsenic, Total pel 405 538 1100 177 403
Barium, Total pe 854 57.3 43.1 204 201
Beryllium, Total pel 4.1 4.67 - - -
Calcium, Total pel 73800 163000 281000 107000 66900
Cadmium, Total pel 6.38 5.39 65.55 6.39 10.1
Cobalt, Total pel 12.7 <8.54 - - -
Chromium, Total ph <10 <10 189 378 67.2
Copper, Total pe 11 184 - - -
Iron, Total pel 2540 2440 - - -
Mercury, Total pel <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total pel 121000 182000 - - -
Magnesium, Total pgl 18600 48000 - - -
Manganese, Total pet 1370 718 - - . -
Sodium, Total pgh 181000 237000 - - -
Nickel, Total g 174 <111 55.7 1.7 81.7
Lead, Total ) 6.69 3.19 244 9 10.3
Antimony, Total pgl <l1 <11 56.3 <29.7 38.2
Selenium, Total ugN <0.8 0.8 <0.8 <0.8 <0.8
Tin, Total pe <50 <50 <50 <50 52
Thallium, Total pgh <4 <4 - - .
Vanadium, Total pah 9.38 541 - - -
Zinc, Total prell 18.3 189 - - -
Columbium, Total T84 <10 <100 <100 <100 <100
Tantalum, Total pg 60 100 <100 <100 <100

Sce footnotes at end of table.
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Sample Identification and Date
MW-61S MW-628 MWwW.63S MW.-64S MW.65S

Parameter Units 2/25/93 2/27/93 2/27/93 2/27/93 2/27/93
Dissolved Metals:
Silver, Dissolved pel - <10 <10 - <10
Arsenic, Dissolved el - 550 650 - 300
Barium, Dissolved [T | - 26 26 - 73
Calcium, Dissolved pel - 180000 280000 - 53000
Cadmium, Dissclved pel - <5 5.1 - <b
Chromium, Dissoclved pel - <10 <10 - <10
Mercury, Dissolved pel - <0.2 <0.2 - <0.2
Nickel, Dissolved pgl - <40 53 - 54
Lead, Dissolved pa! - <1 <1 - <1
Antimony, Dissolved pg - <3 42 - 72
Seclenium, Dissolved gl - <1 <l - <1
Tin, Dissolved pg - 53 61 - <50
Columbium, Dissolved g/l - <100 <100 - <100
Tantalum, Dissolved pgl - 100 200 - <100
Volatile Organics:
Acetone pg <10 <10 - . -
Benzene pgl <10 <10 - - -
Bromodichloromethane pgN <10 <10 - - -
Bromoform pgl <10 <10 - - -
Bromomethane pgl <10 <10 - - -
\/ 2-Butanone pgh <10 <10 - - -
Carbon Disulfide pgh <10 <10 - - -
Carbon Tetrachloride pgh <10 <10 - - -
Chlorobenzene pgh <10 <10 - - -
Dibromochloromethane pgl <10 <10 - - -
Chloroethane pgll <10 <10 - - -
Chloromethane pgl <10 <10 . - -
Chloroform pell <10 <10 - - -
1,1-Dichlorocthane pgl <10 <10 - - -
1,2-Dichloroethane pgll <10 <10 - - -
1,1-Dichloroethene pel <10 <10 - - -
1,2-Dichloroethene pg <10 <10 - - -
1,2-Dichloropropane ugl <10 <10 - - -
Cis-1,3-Dichloropropene peh <10 <10 - - -
Trans-1,3-Dichloropropene pel <10 <10 - - -
Ethylbenzene pefl <10 <10 - - -
2-Hexanone pg <10 <10 - - -
Methylene Chloride rel <10 <10 - - -
4-Methyl-2-pentanone pe <10 <10 <10 430 <10
Styrene pg <10 <10 - - -
1,1,2,2.Tetrachlorcethane ugl <10 <10 - - -
Tetrachloroethene pel <10 <10 - - -
Toluene gl <10 <10 - - -
1,1,1-Trichloroethane pell <10 <10 - - -
1,1,2-Trichloroethane pgl <10 <10 - - -
Trichloroethene pel <10 <10 - - -
Vinyl Chloride pel <10 <10 - - -
Xylenes, Total pe <10 <10 - - -

\_ See footnotes at end of table.
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Sample Identification and Date
MWs£1S MW.62S MW.-63S MW.-64S MW-65S

Parameter Units 2/25/93 2/27/93 2/27/93 2/27/93 2/27/93
Semivolatile Organics:
Acenaphthene pel <10 <10 - - -
Aeenggl:lthylene el <10 <10 - - -
Bis(2-chloroethyl)ether pel <10 <10 . - -
Bis(2-chloroethoxy)methane pel <10 <10 - - -
Bh(wﬂomiwpm%y])ether pel <10 <10 - - -
Bis(2-ethylhexyl)phthalate ke <10 <10 - - -
Benzo(a ne el <10 <10 - - -
Benzo(a)anthracene pel <10 <10 - - -
Benzotih Dpetylens. ke S So : : :
i ene < < - - -
Be ﬁ)ﬂuorarx{thene pel <10 <10 - - .
4-Bromophenyl Phenyl Ether pel <10 <10 - - -
Butylbenzyl Phthalate pel <10 <10 - - -
C ole rel <10 <10 - - -
Chrﬁmene pgl <10 <10 - - -
4-Chloroaniline pen <10 <10 - - -
2-Chloronaphthalene pgl <10 <10 - - -
2-Chlorophenol pel <10 <10 - - -
4-Chlorophenyl Phenyl Ether 1 <10 <10 - . -
o-Cresol pel <10 <10 - - -
resols pel <10 <10 - - -
ibenzo(a,h)anthracene pgh <10 <10 - - -
Dibenzofuran pgl <10 <10 - - -
2,4-Dichlorophenol pugll <10 <10 - - -
1,2-Dichlorobenzene ngl <10 <10 - - -
1,3-Dichlorobenzene puel <10 <10 - - -
\ 1,4-Dichlorobenzene ugl <10 <10 - - .
3,3-Dichlorobenzidine pel <10 <10 - - -
Diethyl Phthalate pe <10 <10 - - -
Dimethyl Phthalate ugl <10 <10 - - -
2,4-Dim ethg henol pgl <10 <10 - - -
Di-N-butyl Phthalate gl <10 <10 - - -
4,6-Dinitro-o-cresol pel <50 <50 - - -
2,4-Dinitrotoluene pgl <10 <10 - . -
2,6-Dinitrotoluene pel - <10 <10 - - -
Di-N-octyl Phthalate ngh <10 <10 - - -
2.4-Dinitropheno!l pel <50 <50 - - -
Fluoranthene pugl <10 <10 - - -
Fluorene ngl <10 <10 - - -
Hexachlorocyclopentadiene pell <10 <10 - - .
Hexachlorobenzene pel <10 <10 - - -
Hexachlorobutadiene ngl <10 <10 - - -
Hexachloroethane ugl <10 <10 - - -
Indeno(1,2,3-¢,d)pyrene pel <10 <10 - - -
horone peh <10 <10 - - -
2-Methylnaphthalene pgh <10 <10 - - -
N-Nitrosodiphenylamine peht <10 <10 - - -
N-Nitrosodi-n-propylamine paht <10 <10 - - -
Naphthalene peit <10 <10 - - -
2-Nitroaniline pgl <50 <50 - - -
3-Nitroaniline pg <50 <50 - - -
4-Nitroaniline el <50 <50 - - -
Nitrobenzene JTr | <10 <10 - - -
2-Nitrophenol pal <10 <10 - - -
4-Nitrophenol gl <50 <50 - - -
B{hloro'm-cresol pugl <10 <10 - - -
entachlorophenol nel <50 <50 - - -
Phenanthrene pel <10 <10 - - -
Phenol ugl <10 <10 - - -
Pyrene pel <10 <10 - - -
2,4,5-Trichlorophenol ugl <50 <50 - - -
2,4,6-Trichlorophenol prel <10 <10 - - -
1,2,4-Trichlorobenzene p <10 <10 - - -

\_/ Sce footnotes at end of table.
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Sample Identification and Date
MW.-668 MW.678 MW.-68S MW-698 MW-708

Parameter Units 2/27/93 2/27/93 2/26/93 2/26/93 2/26/93
Total Analyses:
Fluoride mg/l 51 3600 5.0 21 16
Ammonia mg/l NOg-N 170 3500 <0.10 <0.10 58
Nitrate-Nitrite mg/l NOg-N 59 69 11 16 8.5
Sulfate mg/l 880 2900 72 60 200
Gross Alpha pCin 140420 1300+100 5213 3047 18
Gross Beta pCi1 120110 440320 59+11 2415 370120
Isotopes:
Uranium-233 & 234 pCi 970130 200130 15404 0.710.2 2.610.6
Uranium-235 pCi 4016 4217 0.010.1 0.010.1 0.010.1
Uranium-238 pCi1l 980130 900130 1.310.3 0.410.2 2.1404
Radium 226 pCi1n 1.510.6 0.110.8 2.010.5 2.010.6 1.110.7
Radium 228 pCil - - - 2.311.5 -
Potassium-40 pCin - - - 1.0 -
Thorium-228 pCil 04104 0.5%1.5 3.020.6 2.140.4 0.010.2
Thorium-230 pCV1 0.5104 24116 15404 143103 0.010.1
Thorium-232 pCil 0.610.4 0.010.1 2.310.5 1.540.3 0.110.1
Total Metals:
Silver, Total pel <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total pel 13200 37900 - - -
Arsenic, Total pgl 205 2830 €.87 9.44 126
Barium, Total pal 29.9 238 184 277 239
Beryllium, Total pel 1 16.6 - - -
Calcium, Total pel 69500 1070 23200 23900 53800
Cadmium, Total pe 6.03 6.69 11 10.2 5.32
Cobalt, Total pel 13.7 <8.54 - - -
Chromium, Total pgl <10 23 235 16.1 <10
Copper, Total pal 20 7.92 - - -
Iron, Total pel €170 12200 - - .
Mercury, Total pgl <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total peft 68300 11700 - - -
Magnesium, Total pgl 39000 638 - . .
Manganese, Total pell 17200 321 - - - -
Sodium, Total pg 211000 43200 - . -
Nickel, Total pel 110 33.3 314 38.3 <111
Lead, Total re 8.24 1.59 11.8 140 1.48
Antimony, Total pgl <l1i 3.05 <29.7 36 <29.7
Sclenium, Total pg <0.8 <0.8 4.02 <0.8 <0.8
Tin, Total prel <50 110 <50 <50 <50
Thallium, Total pel <4 <4 - - -
Vanadium, Total pg 134 23.3 - - -
Zinc, Total peh 39.8 25.8 - - -
Columbium, Total pgl <100 <100 <100 20 <100
Tantalum, Total reN <100 <100 <100 50 <100

Sece footnotes at end of table.
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Sample Identification and Date
MW.66S MW.678 MW-£8S MW-69S MW.708
Parameter Units 2/27/93 2/27/93 2/26/83 2/26/93 2/26/93
Dissolved Metals:
Silver, Dissolved pafl <10 <10 - - -
Arsenic, Dissolved pel 430 4000 - - -
Barium, Dissolved pgl 63 93 - - -
Calcium, Dissolved pgl 67000 1000 - - -
Cadmium, Dissolved pell 10 <b - - -
Chromium, Dissolved pel <10 <10 - - -
Mercury, Dissolved pall <0.2 03 - - .
Nickel, Dissolved pgll 120 <40 - - -
Lead, Dissolved pgl <l 36 - - -
Antimony, Dissolved pell 43 12 . - -
Selenfum, Dissolved pel <1 <1 - - -
Tin, Dissolved pgl <50 110 - - -
Columbium, Dissolved peN <100 <100 - - -
Tantalum, Dissolved pe <100 100 - - -
Volatile Organics:
Acctone pg <10 <100 - - -
Benzene peh <10 <100 - . -
Bromodichloromethane peft <10 <100 - - -
Bromoform pgl <10 <100 - - -
Bromomethane gl <10 <100 - - -
2-Butanone pg <10 <100 - - -
Carbon Disulfide pg <10 <100 - - -
Carbon Tetrachloride [T <10 <100 - - -
Chlorobenzene pat <10 <100 . - -
Dibromochloromethane pel <10 <100 - - -
Chloroethane pgl <10 <100 - - -
Chloromethane peh <10 <100 - - -
Chloroform [Th:41 <10 <100 - - -
1,1-Dichloroethane pgl <10 <100 - - -
1,2-Dichloroethane peh <10 <100 - - -
1,1-Dichloroethene pgl <10 <100 - - -
1,2-Dichloroethene pel <10 <100 - - -
1,2-Dichloropropane pel <10 <100 - . -
Cis-1,3-Dichloropropene pe/l <10 <100 - - -
Trans-1,3-Dichloropropene e <10 <100 - - -
Ethylbenzene pgh <10 <100 - - -
2-Hexanone pgl <10 <100 - - -
Methylene Chloride ue <10 <100 - - -
4-Methyl-2-pentanone pe/ <10 820 <10 <10 <10
Styrene pgh <10 <100 - - -
1,1,2,2.Tetrachloroethane ugh <10 <100 - - -
Tetrachloroethene pel <10 <100 - - -
Toluene pgl <10 <100 - - .
1,1,1-Trichlorcethane pngl <10 <100 - - -
1,1,2-Trichloroethane pg <10 <100 - - -
Trichloroethene pgl <10 <100 - - -
Vinyl Chloride pg <10 <100 - - -
Xylenes, Total pei <10 <100 - - -

Sce footnotes at end of table.
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_Sample Identification and Date
MW.888 MW-878 MW.-68S MW-69S MW.70S
Parameter Units 2/27/93 2/27/83 2/26/83 2/26/93 2/26/93
Semivolatile Organics:
Acenaphthene pgl <10 <10 - - -
Acenaphthylene pel <10 <10 - - -
Bis(2-chloroethyl)ether pel <10 <10 - - -
Bis(2-chloroethoxy)methane pel <10 <10 - - -
Bis(Zch]omiwpm%yl)ether pel <10 <10 - - -
Bis(2-ethylhexyl)phthalate el <10 <10 - - -
Benzo(a)pyrene pel <10 <10 - - -
Benzo{a)anthracene pel <10 <10 - - -
e A S
n. rylene < < - . .
Benzo(ESﬂuomnthene pel <10 <10 - - -
4-Bromophergl Phenyl Ether pel <10 <10 . - -
Butylbenzyl Phthalate pel <10 <10 - - .
Carbazole ugh <10 <lo - - -
Chrﬁrsene pgl <10 <10 . - -
4-Chloroaniline e <10 <10 - - -
2-Chloronaphthalene ngl <10 <10 - - -
2-Chlorophenol ngl <10 <10 - - -
4-Chlorophenyl Phenyl Ether ngl <10 <10 - - -
o-Creso] pel <10 <10 . - -
BI-Cresols ugh <10 <10 - - -
ibenzo(a,h)anthracene pgh <10 <10 - - -
Dibenzofuran pa <10 <10 - - -
2,4-Dichlorophenol el <10 <10 - - .
1,2-Dichlorobenzene peA <10 <10 - - -
1,3-Dichlorobenzene ir)| <10 <10 - . -
1,4-Dichlorobenzene pe <10 <10 - - .
3,3-Dichlorobenzidine pgll <10 <10 - - .
Diethyl Phthalate gl <10 <10 - - -
Dimethyl Phthalate it | <10 <10 - - -
%:}-Dimethgﬁhenol pel <10 <10 - - .
i-N-butyl Phthalate pel <10 14 - - -
4,6-Dinitro-o-cresol pgl <60 <50 - - -
2,4-Dinitrotoluene pell <10 <10 - - .
2,6-Dinitrotoluene ugl <10 <10 - - -
Di-N-octyl Phthalate pel <10 <10 - - .
2,4-Dinitrophenol el <50 <50 - - -
Fluoranthene pnel <10 <10 - - -
Fluorene [Tr)| <10 <10 - - -
Hexachlorocyclopentadiene [Try | <10 <10 - - -
Hexachlorobenzene nel <10 <10 - - -
Hexachlorobutadiene pel <10 <10 - - -
Hexachloroethane pel <10 <10 - - -
Indeno(1,2,3-¢c,d)pyrene el <10 <10 - - -
horone pugh <10 <10 - - -
2-Methylnaphthalene pgh <10 <10 - - R
N-Nitrosodiphenylamine peh <10 <10 - - .
N-Nitrosodi-n-propylamine pngh <10 <10 - - -
Naphthalene pa <10 <10 - - -
2-Nitroaniline pgl <50 <50 - - -
3-Nitroaniline pgh <50 <50 - - .
4-Nitroaniline pgh <50 <50 - - -
Nitrobenzene pel <10 <10 - - -
2-Nitrophenol peh <10 <10 - - -
4-Nitrophenol pel <50 <50 - - -
hloro-m-cresol pel <10 <10 - - -
ntachlorophenol pell <50 <50 - - -
Phenanthrene ir)| <10 <10 - - -
Phenol ugl <10 <10 - - -
Pyrene ) pel <10 <10 . - .
2,4,5-Trichlorophenol Jir)| <50 <50 - - -
2,4,6-Trichlorophenol ugl <10 <10 - - -
1,2,4-Trichlorobenzene ugh <10 <10 - - .

Sce footnotes at end of table.
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Sample Identification and Date
MW.718 MW.728 MW.738 MW-73S MW.74S MW.758

Parameter Units 2/26/93 2/26/93 8/2/93 5/3/93 2/26/93 2/26/93
Total Analyses:
Fluoride mg/l 54 50 12 12 8.5 38
Ammonia mg/l NOg-N 92 44 0.39 0.39 180 <0.10
Nitrate-Nitrite mg/l NO3-N <0.10 <0.10 2.1 21 <0.10 5.8
Sulfate mg/l 590 1200 800 800 1600 100
Grose Alpha pCiN1 29114 9 830%120 - 26001200 1444
Gross Beta pCiN 140420 10114 13001100 - 930150 18t4
Isotopes:
Uranium-233 & 234 pCi1 1941 - 42+13 - 21000+1000-
Uranium-235 pCil 1.1+0.2 - 8.915.7 - 2100+100 -
Uranium-238 pCil 21t1 - 35+12 - 25000+1000-
Radium 226 pCil 1540.5 - 5.810.8 - 1.410.5 -
Redium 228 pCi1 - - 1145 . - . -
Potassium-40 pCin - - 26.5 - - -
Thorium-228 pCil 14103 - 3.610.6 - 0.811.0 -
Thorium-230 pCN 17404 - 12404 - 0.010.4 -
Thorium-232 pCif1 1.1+0.3 - 14104 - 0.510.5 -
Total Metals: :
Silver, Total pe <6.84 <6.84 16.1 16.1 238 <6.84
Aluminum, Total pel 26700 - - 870000 394000 -
Arsenic, Total [TE.741 494 17.9 116 16 149 8.27
Barium, Total pelt 257 62.2 173 173 152 149
Beryllium, Total 1t/ 116 - - 567 253 -
Celcium, Total 174} 48300 416000 5060 5050 9080 40000
Cadmium, Total [TE2)8 128 9.12 79 79 119 5.65
Cobalt, Total pel 15 - - 117 290 -
Chromium, Total pgl 71.2 30.6 126 126 1580 <10
Copper, Total 17271 228 - - 66.2 82.2 -
Iron, Total paft 595600 - - 418000 832000 -
Mercury, Total peh <0.2 <02 <0.2 <0.2 <0.2 <02
Potassium, Total reht 97300 - - 21600 35100 -
Magnesium, Total pel 31300 - - 1360 10000 -
Manganese, Total peh 20000 - - 155000 266000 -
Sodium, Total peft 324000 - - 39800 201000 -
Nickel, Total 1.7 107 836 235 935 2380 11.8
Lead, Total 1173 13.6 <1 110 110 3.76 109
Antimony, Total pugh <l.l _ 43.6 284 <3 <l.1 <29.7
Selenium, Total ugl <0.8 <0.8 <0.8 <1 <0.8 <0.8
Tin, Total -2 260 200 680 680 1200 <50
Thallium, Total pnel <4 - - <4 <4 -
Vanadium, Total ugl 71.5 - - 214 2640 -
Zinc, Total pel 72.3 - - 351 1480 -
Columbium, Total peht 300 100 600 600 1900 <10
Tantalum, Total pgi <100 200 400 400 600 40

See footnotes at end of table,
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Sample Identification and Date
MW-71S MW.72S MW-73S MW.73S MW-74S MW-75S

Parameter Units 2/26/93 2/26/93 3/2/93 5/3/93 2/26/93 2/26/93
Dissolved Metals:
Silver, Dissolved kel - - 60 - 27 -
Arsenic, Dissolved [Tr-4| - ) - 180 - 210 -
Barium, Dissolved el - - 230 - 96 -
Calcium, Dissolved pe - - 8000 - 9900 -
Cadmium, Dissolved et - - 190 - 110 -
Chromium, Dissolved et . - 1400 - 1500 -
Mercury, Dissolved pel - - <0.2 - 0.2 -
Nickel, Dissolved pel - - 2300 - 2300 -
Lead, Dissolved et - . 2 - 52 -
Antimony, Dissolved T4/ - - <3 - 4 -
Selenium, Dissolved pe - - <1 - <1 -
Tin, Dissolved [T/} - - 1300 - 1100 -
Columbium, Dissolved reN - - 1400 - 1500 -
Tantalum, Dissolved pel - - 800 - 800 -
Volatile Organics:
Acetone pell <10 - . <10000 <10 .
Benzene pa <10 - - <10 <10 -
Bromodichloromethane pel <10 - - <10 <10 -
Bromoform pg <10 - - <10 <10 -
Bromomethane pel <10 - - <10 <10 -
2-Butanone pel <10 - - <10 21 -
Carbon Disulfide pell <10 - - <10 <10 -
Carbon Tetrachloride pell <10 - - <10 <10 -
Chlorobenzene pel <10 - - <10 <10 -
Dibromochloromethane ug <10 - - <10 <10 -
Chloroethane pe <10 - - <10 <10 -
Chloromethane pgl <10 - . <10 <10 -
Chloroform pe <10 - - <10 <10 -
1,1-Dichlorocthane pe/ <10 - - <10 <10 -
1,2.Dichlorocthane rgl <10 - - <10 <10 -
1,1-Dichlorocthene pe <10 - - <10 <10 -
1,2-Dichlorocthene pg <10 - - <10 64 -
1,2-Dichloropropane pel <10 - - <10 <10 -
Cis-1,3-Dichloropropene prg <10 - - <10 <10 -
Trans-1,3-Dichloropropene pel <10 - - <10 <10 -
Ethylbenzene rel <10 - - <10 <10 -
2-Hexanone pe <10 - - <10 33 -
Methylene Chloride pgh <10 - - <10 <10 -
4-Methyl-2-pentanone pa 37 <10 120000 41000 83000 <10
Styrene pgl <10 - - <10 <10 -
1,1,2,2-Tetrachloroethane pgl <10 - - <10 <10 -
Tetrachloroethene pgl <10 - - <10 <10 -
Toluene pe <10 - - <10 <10 -
1,1,1-Trichloroethane pel <10 - - <10 <10 -
1,1,2-Trichloroethane pell <10 - - <10 <10 -
Trichloroethene i1 <10 - - <10 <10 -
Vinyl Chloride pg <10 - - <10 <10 -
Xylenes, Total rgl <10 - - <10 <10 -

Sce footnotes at end of table.
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Sample Identification and Date
MW.718 MW.728 MW.738 MW.738 MW-74S MW.75S

Parameter Units _2/26/93  2/26/93 3/2/93 5/3/33 2/26/83_ __ 2/26/93
Semivolatile Organics:
Acenaphthene pgh <10 - - <10 <10 -
Acenaphthylene pg <10 - - <10 <10 -
Bis(2-chloroethyl)ether paft <10 - - <10 <10 -
Bis(2-chloroethoxy)methane el <10 - - <10 <10 -
Bis(z-clﬂomisoproiyl)ether pgl <10 - - <10 <10 -
Bis(2-ethylhexyl)phthalate pell <10 - - <10 <10 -
Benzo{a)pyrene ugl <10 - - <10 <10 -
Benzo{a)anthracene paft <10 - - <10 <10 -
Benzo(b)fluoranthene pel <10 - - <10 <10 -
h.idperylene el <10 - - <10 <10 -
Benzo(k)fluoranthene pell <10 - - <10 <10 -
4-Bromophenyl Phenyl Ether pel <10 - - <10 <10 -
Butylbenzyl Phthelate pgl <10 - - <10 <10 -
C ole gl <10 - - <10 <10 -
sene pell <10 - - <10 <10 -
4-Chloroaniline pgl <10 - - <10 <lo -
2-Chloronaphthalene pell <10 - . <10 <10 -
oropheno) pel <10 - - <10 <10 -
4-Chlorophenyl Phenyl Ether pel <10 - - <10 <10 -
0-Cresol el <10 - - <10 <10 -
BlCresols pgl <10 - - <10 <10 -
ibenzo{a h)anthracene pell <10 - - <10 <10 .
Dibenzofuran rell <10 - - <10 <10 -
2,4-Dichlorophenol rel <10 - - <10 <10 -
1,2-Dichlorobenzene [ir7)| <10 - - <10 <10 -
1,3-Dichlorobenzene 17| <10 - - <10 <10 -
1,4-Dichlorobenzene e <10 - . <10 <10 -
3,3-Dichlorobenzidine pre <10 - - <10 <10 -
Diethyl Phthalate pren <10 - - <10 <10 -
Dimethyl Phthalate uel <10 - - <10 <10 -
2,4-Dimeth¥l£henol pel <10 - - <10 <10 -
Di-N-butyl Phthalate pel <10 - - <10 36 -
4,6-Dinitro-o-cresol [Tr- | <50 - B <50 <50 -
2,4-Dinitrotoluene 1l <10 - - <10 <10 -
2,6-Dinitrotoluene uel <10 - - <10 <10 -
Di-N-octyl Phthalate pel <10 - - <l0 <10 -
2,4-Dinitrophenol e <50 - - <50 <50 -
Fluoranthene puel <10 - - <10 <10 -
Fluorene uel <10 - - <10 <10 -
Hexachlorocyclopentadiene rel <10 - - <10 <10 -
Hexachlorobenzene pel <10 - - <10 <10 -
Hexachlorobutadiene 17| <10 - - <10- <10 -
Hexachloroethane pnel <10 - - <10 <10 -
Indeno(1,2,3-c,d)pyrene ueh <10 - - <10 <10 -
horone [ <10 - - <10 <10 -
2-Methylnaphthalene ngl <10 - - <10 <10 -
N-Nitrosodiphenylamine e <10 - - <10 <10 -
N-Nitrosodi-n-propylamine pel <10 - - <10 <10 -
Naphthalene pel <10 - - <10 <10 -
2-Nitroaniline pe <50 - - <50 <50 -
3-Nitroaniline [ir:7) <50 - - <50 <50 .
4-Nitroaniline [Tr:/) <50 - . <50 <50 -
Nitrobenzene i <10 - - <10 <10 -
2-Nitrophenol pel <10 - - <10 <10 -
4-Nitrophenol pel <50 - - <50 <50 -
-chloro-m-cresol pef <10 - - <10 <10 -
entachlorophenol pgl <50 - - <50 <50 -
Phenanthrene pe/l <10 - - <10 <10 -
Phenol [Tr7)) <10 - - <10 <10 -
Pyrene ne <10 - - <10 <10 -
2,4,6-Trichlorophenol pgl <50 - - <50 <50 -
2,4,6-Trichlorophenol 10| <10 - - <10 <10 -
1,2,4-Trichlorobenzene pgl <10 - - <10 <10 -

(DDash denotes not analyzed.



Table 16

Chemistry Data Summary
Deep Groundwater Zone
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f6
Sample 1dentification and Date
MW.1561D MW-151D0 MW-151D MW-161D MW-161D
Parameter Units 3383 4/22/93 4/30/93 3/3/03 4/30/93
Total Analyses:
Fhuoride mg/l o .2 - 11 .-
Ammonia mg/l NOg-N <0.10 - - 0.33 .
Nitrate-Nitrite mgi NOg-N 10 - - 0.81 -
Sulfate mg/l 5.8 - - 220 -
Gross Alpha pCi1 26+11 3403 - 446 -
Gross Beta pCi1l 62+11 1641 - 815 -
Isotopes:
Uranium-233 & 234 pCi 9.140.8 - - - -
Uranium 235 pciN 04102 - . . .
Uranium-238 pCil 5.010.6 - - - -
Radium 226 pCin 1.240.5 - - - -
Radium 228 pCil 0412.1 - - - -
Potassium 40 pCil 1L7 - - - -
Thorium 228 pCiN 2.140.4 . . . .
Thorium-230 pCif1 0.710.3 - - - -
Thorium-232 PCiN1 1.310.4 - - - -
Metals:
Silver, Total pgN <6.84 - - <684 -
Aluminum, Total pal 3980 - - 1500 -
Arsenic, Total peft 120 - - 46 -
Barium, Total pe 76.6 - - 80.6 -
Beryllium, Total u 141 - - 1.83 -
Calcium, Total pel 20100 - - 43000 -
Cadmium, Total pel 6.3 - - <4.04 .
Cobalt, Total pg/l <8.54 - - <B.54 -
Chromium, Total u 16.1 - - <10 -
Copper, Total pal 26.3 - - <3.01 -
Iron, Total pg! 6440 - - 1500 -
Mercury, Total pe! <02 - - <0.2 -
Potassium, Total nel 8550 - - 5680 -
Magnesium, Total pel 2220 - - 7900 -
Manganese, Total el 144 - - ) 93.7 -
Sodium, Total gl 130000 - . 154000 .
Nickel, Total pel <l1.1 - - <111 -
Lead, Total pel 88.8 - - 122 -
Antimony, Total 124} <l.1 - - <11 -
Selenium, Total ugt 4.78 - - 1.03 -
Tin, Total T <50 - - <50 -
Thallium, Total pel <4 - - <4 -
Vanadium, Total pel 15 - - <5.17 -
Zinc, Total panl 318 - - 13.5 -
Columbium, Total pel <100 - . <100 -
Tantalum, Total pel <100 - - <100 -

See footnotes at end of table.



Table 16
(Continued)

Page 206

Sample Identification and Date
MW.151D MW.151D MW.151D MW.161D MW-161D

Parameter Units 3/3/93 4/22/93 4/30/93 3/3/93 4/30/93
Volatile Organics:
Acetone pgl - - <10 - <10
Benzene pgl - - <10 - <10
Bromodichloromethane pgl - - <10 - <10
Bromoform pel - - <lo - <10
Bromomethane pel - - <10 - <10
2-Butanone pell - - <10 - <10
Carbon Disulfide pgl - - <10 - <10
Carbon Tetrachloride pell - - <10 - <10
Chlorobenzene pel - - <10 - <10
Dibromochloromethane peht - - <10 - <10
Chloroethane pal - - <10 - <10
Chloromethane pel - . <10 - <10
Chloroform pel - - <10 - <10
1,1-Dichloroethane pal - - <10 - <10
1,2-Dichloroethane pgl - - <10 - <10
1,1-Dichloroethene pgll - - <10 - <10
1,2-Dichloroethene pel - . <10 - <10
1,2-Dichloropropane pg - - <10 - <10
Cizg-1,8-Dichloropropene peh - - <10 - <10
Trans-1,3-Dichloropropene pgl - - <10 - . <10
Ethylbenzene pel - - <10 - <10
2-Hexanone pell - - <10 - <10
Methylene Chloride pgl - - <10 - <10
4.Methyl-2-pentanone pel <10 - <10 <10 <10
Styrene pgl - - <10 - <10
1,1,2,2-Tetrachloroethane pel - - <10 - <10
Tetrachloroethene el - - <10 - <10
Toluene -4 - - <10 - <10
1,1,1-Trichloroethane pel - - <10 - <10
1,1,2-Trichloroethane pgl - - <10 - <10
Trichloroethene pel - - <10 - <10
Vinyl Chloride pgl - - <10 - <10
Xylenes, Total pg - - <10 - <10

See footnotes at end of table.



Table 16
{Continued)

Page 30of 6

Sample Identification and Date
MW-151D MW.151D MW.151D MW-161D MW-161D
8/3/93 4/22/93 4/30/93 3/3/93 4/30/93

g
&

Parameter

Semivolatile Organics:

Acenaphthene ret - - <10 - <10
Acenaphthylene peh - - <10 - <10
Bis(2-chloroethyl)ether pg - - <10 - <10
Bis(2-chloroethoxy)methane pel - - <10 - <10
Bis(z-chlomisoproiyl)ether peft - - <10 - <10
Bis(2-ethylhexyl)phthalate peht - - <10 - <10
Benzo(g)pyrene peft - - <10 - <10
Benm;nnthraoene heh - - <10 - <10
Ben fluoranthene v} - - <10 - <10
Beni:((ﬁ h,i)perylene peft - - <10 - <10
Benzo(k)fluoranthene re/l - - <10 - <10
4-Bromophenyl Phenyl Ether prgl - - <10 - <10
Bu%lbenzyl 'hthalate gl - - <10 - <10
azole jir - - <10 - <10
%ﬂene ugl - - <10 - <10
oroaniline pgl - - <10 - <10
2-Chloronaphthalene pgl - - <10 - <10
oropheno} pgh - - <10 - <10
4-Chloropheny! Phenyl Ether Tr) - - <10 - <10
0-Cresol gl - - <10 - <10
ﬁCresols prefl - - <10 - <10
ibenzo{a,h)anthracene pel - - <10 - <10
Dibenzofuran rel - - <10 - <10
24- Dichloroglxenol pght - - <10 - <10
1,2-Dichlorobenzene jir) - - <10 - <10
1,3-Dichlorobenzene pal - - <10 - <10
N 1,4-Dichlorobenzene pel - - <10 - <10
3,3-Dichlorobenzidine pgl - - <10 - <10
Diethyl Phthalate pgl - - <10 - <10
Dimethyl Phthalate pgl - - <10 - <10
2,4-Dim ethi’lghenol ugl - - <10 - <10
Di-N-butyl Phthalate rgl - - <10 - <10
4,6-Dinitro-o-cresol pe - - <50 - <50
2,4-Dinitrotoluene pell - - <10 - <10
2,6-Dinitrotoluene Tr - - <10 - <10
Di-N-octyl Phthalate pell - - <10 - <10
2,4-Dinitrophenol pngll - - <50 - <50
Fluoranthene pgl - - <10 - <10
Fluorene pel - - <10 - <10
Hexachlorocyclopentadiene /| - - <10 - <10
Hexachlorobenzene ngl - - <10 - <10
Hexachlorobutadiene pal - - <10 - <10
Hexachlorocthane prel - - <10 - <10
Indeno(1,2,3-c,d)pyrene pg/l - . <10 - <10
Isophorone pgl - - <10 - <10
2-Methylnaphthalene pe - - <10 - <10
N-Nitrosodiphenylamine pugh - - <10 - <10
N-Nitrosodi-n-propylamine pgl - - <10 - <10
Naphthalene T | - - <10 - <10
2-Nitroaniline ngl - - <50 - <50
3-Nitroaniline pgl - - <50 - <50
4.Nitroaniline pgl - - <50 - <50
Nitrobenzene pel - - <10 - <10
2-Nitrophenol pel - - <10 - <10
4-Nitrophenol pnel - - <50 - <50
Bdﬂoro-m-cresol pel - - <10 - <10
entachlorophenol pen - - <50 - <50
Phenanthrene pg - - <10 - <10
enol el - - <10 - <10
ne i - - <10 - <10
2,4,6-Trichlorophenol uel - - <50 - <50
2,4,6-Trichlorophenol pgl - - <10 . <10
1,2,4-Trichlorobenzene jir| - - <10 - <10

\'/ Sece footnotes at end of table.



Table 16
(Continued)

Page 4 of 6

Sample Identification and Date
MW-167D MW.167D MW-174D MW-174D

Parameter Units 3/3/03 4/30/93 3/3/93 4/30/93
Total Analyses:
Fluoride mg/l 0.83 . 0.58(1) .
Ammonia mg/l NOg-N 0.22 - 0.44 -
Nitrate-Nitrite mg/l NOg-N 0.55 - 0.33 -
Sulfate mg/1 51 - 63 -
Gross Alpha pC1 -146 - 10+10 -
Gross Beta pCi1 1615 - 1016 -
Isotopes:
Uranium-233 & 234 pCil - - - -
Uranium 235 pCi1l - - - -
Uranivm-238 pCit - - - -
Radium 226 pCin1 - - . -
Radium 228 pCinl - - - -
Potassium 40 pCi1 - - - -
Thorium 228 pCiN1 - - - -
Thorium-230 pCi1 - - - -
Thorium-232 pC1 - - - -
Metals:
Silver, Total pgl <6.84 - <6.84 -
Aluminum, Total ug' 1170 - 5140 -
Arsenic, Total pgl 3.88 - 11.3 -
Barium, Total pel 350 - 854 -
Beryllium, Total pel 294 - 1.65 -
Calcium, Total it-| 83600 - 24000 -
Cadmium, Total pel <4.04 - <4.04 -
Cobalt, Total pel <8.54 - <8.54 -
Chromium, Total pel <10 - 11 -
Copper, Total pe 138 - 172 -
Iron, Total ) 1190 . 7660 .
Mercury, Total pngl <0.2 - <0.2 -
Potassium, Total pgl 9860 - 3150 -
Magnesjum, Total el 21200 - 4450 -
Manganese, Total pe 448 - 166 -
Sodium, Total pel 83200 - 171000 -
Nickel, Total ugl <111 - <111 -
Lead, Total pel 8.71 - 9.2 -
Antimony, Total pe <11 - ' <11 -
Selenium, Total 104 <1 - 3.02 -
Tin, Total pel <50 - <50 -
Thallium, Total uegn <4 - <4 -
Vanadium, Total pell <5.17 - 234 -
Zinc, Total pel 17 - 52.7 -
Columbium, Total pel <100 - <100 -
Tantalum, Total pel <100 - <100 -

See footnotes at end of table.



Table 16

(Continued)
Page 50f 6
Sample Identification and Date
MW-167D MW.167D MW.174D MW.174D
Parameter Units 3/3/93 4/30/93 3/3/93 4/30/93
Volatile Organics:
Acetone TE) - <10 - <10
Benzene peh - <10 - <10
Bromodichloromethane pe - <10 - <10
Bromoform pell - <10 - <10
Bromomethane pell - <10 - <10
2-Butanone pgl - <10 - <10
Carbon Disulfide pel - <10 - <10
Carbon Tetrachloride pell - <10 - <10
Chlorcbenzene pgl - <10 - <10
Dibromochloromethane pet - <10 - <10
Chloroethane pel - <10 - <10
Chiorcmethane pel - <10 - <10
Chloroform pel - <10 - <10
1,1-Dichloroethane pel - <10 - <10
1,2-Dichloroethane i - <10 - <10
1,1-Dichloroethene pel - <10 - <10
1,2-Dichloroethene pel - <10 - <10
1,2-Dichloropropane pgl - <10 - <10
Cis-1,3-Dichloropropene pel - <10 - <10
Trans-1,3-Dichloropropene pel - <10 - <10
Ethylbenzene p' - <10 - <10
2-Hexanone pgl - <10 - <10
Methylene Chloride pell - <10 - <10
4-Methyl-2-pentanone pel <10 <10 13 <10
Styrene pel . <10 - <10
1,1,2,2-Tetrachloroethane pgl - <10 - <10
Tetrachloroethene pgl - <10 - <10
Toluene e - <10 - <10
1,1,1-Trichloroethane gl - <10 - <10
1,1,2-Trichloroethane pel - <10 - <10
Trichloroethene pel - <10 - <10
Vinyl Chloride pel - <10 - <10
Xylenes, Total pel - <10 - <10

See footnotes at end of table.



Table 16
(Continued)

Page 6 of 6

Sample Identification and Date
MW-167D MW-167D MW-174D MW-174D

Parameter Units 8/3/93 4/30/93 3/3/93 4/30/93
Semivolatile Organics:
Acenaphthene pel - <10 - <10
Acenaphthylene pel - <10 - <10
Bis(2-chloroethyl)ether pe - <10 - <10
Bis(2chloroethoxy)methane el - <10 - <10
Bis(z-chlomisopm%yl)ether pell - <10 - <10
Bis(2-ethylhexyl)phthalate pel - <10 - <10
a)pyrene e - <10 - <10
Benzo{e)anthracene pel - <10 - <10
Benzo(b)fluoranthene Hel - <10 - <10
Benzo(ﬁ h,i)perylene nel - <10 - <10
Benzo(k)fluoranthene pnel - <10 - <10
%—Bmlaophtin }lxl}?;fnyl Ether % - <%8 - <%8
ut’ nzyl Phthalate - < - <
Car{azole el - <10 - <10
C ne el - <10 - <10
4-Chloroaniline pel - <l0 B <10
2-Chloronaphthalene pel - <10 - <10
2-Chlorophenol pel - <10 - <10
4-Chlorophenyl Phenyl Ether pel - <10 - <10
o0-Cresol pgl - <10 - <10
B‘Crsols pel - <10 - <10
ibenzo(a,h)anthracene pet - <10 - <10
Dibenzofuran et - <10 - <10
2,4-Dichlorophenol peft - <10 - <10
1,2-Dichlorobenzene peht - <10 - <10
1,3-Dichlorobenzene pel - <10 - <10
1,4-Dichlorcbenzene [ir} - <10 - <10
3,3-Dichlorobenzidine pgl - <10 - <10
Diethyl Phthalate pgl - <10 - <10
Dimethyl Phthalate ir} - <10 - <10
2,4-Dimethylphenol pe - <10 - <10
Di-N-butyl Phthalate pgl - <10 - <10
4,8-Dinitro-o-cresol pgl - <50 - <50
2,4-Dinitrotoluene pel - <10 - <10
2,6-Dinitrotoluene pe - <10 - <10
Di-N-octyl Phthalate pugl - <10 - <10
2,4-Dinitrophenol pg/ - <50 - <50
Fluoranthene ug - <10 - <10
Fluorene pgl - <10 - <10
Hexachlorocyclopentadiene rgl - <10 - <10
Hexachlorobenzene pgl - <10 - <10
Hexachlorobutadiene rgl - <10 - <10
Indanoll 3 0p b : <0 i o
eno(1,2,3-c,d)pyrene - < - <
Isophorone ngh - <10 - <10
2-h£ethylna_phthalene pel - <10 - <10
N-Nitrosodiphenylamine prgh - <10 - <10
N-Nitrosodi-n-propylamine ngh - <10 - <10
Naphthalene prgl - <10 - <10
2-Nitroaniline preht - <50 - <b0
3.Nitroaniline pgl - <50 - <50
4-Nitroaniline pg - <50 - <50
Nitrobenzene pai - <10 - <10
2-Nitrophenol ugh - <10 - <10
4-Nitrophenol png - <50 - <50
B:,hloro-m-cresol kgl - <10 - <10
ntachlorophenol rel - <50 - <50
Phenanthrene pgh - <10 . <10
Phenol prgl - <10 - <10
ne pg - <10 - <10
2,4,5-Trichlorophenol pell - <50 - <50
2,4,6-Trichlorophenol pgl - <10 - <10
1,2,4.Trichlorobenzene pgh . <10 . <10

(DFluoride concentration was resampled on April 2, 1993 for comparison of results indicated on March 3,
1993 for MW-151D and MW-174D. The March 3 result was 2.3 and 9.3 milligrams per liter respectively.
(2)Dash denotes not analyzed.



Table 17
Background Soil Radioactivity Analysis Results(”
Fansteel, Inc.
Muskogee, Oklahoma
Page 1 of 2
Sample Gross Gross
Number Alpha Beta Uranium® Radium-226 Radium-228 Thorium®
1 145 21+5 0.3 0.96 + 0.13 1.2 + 0.2 3.2
2 11+ 6 26 =6 0.3 0.97 + 0.13 12+ 03 2.8
3 10+5 8+5 0.8 0.86 + 0.13 0.52 £+ 0.15 1.0
4 20 £ 6 235 0.8 0.90 + 0.13 1.3 +02 24
5 16 £ 6 26 £ 5 1.0 0.90 + 0.13 11 +02 49
6 21 +6 24 £ 5 0.8 0.81 + 0.13 14 £ 02 5.9
7 20+ 4 23 +56 0.8 0.88 + 0.13 12 + 0.2 2.7
8 18+ 6 19+56 0.9 0.83 + 0.13 13 £ 02 4.7
9 24 13+56 3.1 11+0.1 0.66 + 0.15 22
10 186 21+56 0.7 1.0 +0.1 14 £ 0.1 4.2
11 13+5 26 £ 5 1.6 0.96 + 0.12 1.3 £ 0.2 29
12 16 £ 56 145 1.6 099 £ 0.14 12 £ 02 34
13 18 5 18+5 1.3 11+0.1 14 £ 02 41
14 18+ 6 185 1.6 1.0+ 0.1 0.96 + 0.22 3.3
15 22+ 6 15+5 2.1 0.956 + 0.12 14+ 02 34
16 135 22+5 1.6 1.1 +0.1 1.2 + 02 3.7
17 11+5 235 1.0 0.92 + 0.13 1.0 £ 0.2 3.5
18 20 + 6 18 %5 13 0.80 £ 0.12 1.2 + 02 3.0
19 13+5 245 0.3 091 = 0.11 11 +02 3.7
20 18+ 6 1856 14 1102 14 £ 02 25
21 14+5 245 0.9 11+0.1 14 +02 2.9
22 12+ 5 245 11 0.910.14 11 +02 3.2
23 18+ 6 24+ 5 1.1 1.0 £ 0.1 1.1+02 3.1

See footnotes at end of table.



Table 17
(Continued)
Page 2 of 2
Sample Gross Gross
Number Alpha Beta Uranium'® Radium-226 Radium-228 Thorium®
24 104 135 0.8 0.95 + 0.12 0.87 + 0.19 3.7
25 11 x5 22+ 5 0.2 0.74 £ 0.12 11 +02 3.6
26 19+6 256+ 5 14 098 + 0.13 12 + 02 3.9
27 16 + 6 195 0.7 098 + 0.14 0.95 £ 0.21 3.7
28 1756 195 1.7 0.95 = 0.13 12 +02 3.5
29 135 19+5 15 0.81 =+ 0.14 098 + 0.21 22
30 186 28 £ 5 0.1 1.1 +0.1 14+02 2.7
Average 156.6 20.5 1.08 0.95 1.16 3.33
Standard 45 4.6 0.62 0.10 0.22 0.92
Deviation
Maximum 22+ 6 28 £ 5 3.1 11 +02 14 +02 5.9

(DAII results presented in this table are in picocuries per gram.
@Uranium concentrations include U-238, U-235, and U-234.
G Throium concentrations include Th-22P, Th-230, and Th-232.
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Table 18
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

GD-DIRT-EAST
60001 0 |04/26/93 14 11 16 10 71 55 543 22 | 22147 } 18348 8056
G0002 0 104/26/93 16 11 27 10 70 55 509 22 ] 22576 | 18894 8056
G0003 0 |04/26/93 20 11 48 11 74 55 645 23| 22616 | 19605 8056
G0004& 0 104/26/93 23 11 64 12 89 55 1154 24 | 22380 | 20516 8056
G000S O |04/26/93 24 11 69 12 73 55 611 23 | 23953 | 20990 8056
G0006 0 |04/26/93 13 11 11 10 79 55 815 23 | 24342 | 20800 8056
G0007 0 [04/26/93 13 11 11 10 74 55 645 23 | 24898 | 21734 8056
G0008 0 104/26/93 17 11 32 11 73 55 611 23 | 25913 | 24826 8056
G0009 0 |04/26/93 32 11 112 13 73 55 611 23| 26717 § 24021 8056
G0010 O |04/26/893 21 11 53 11 70 55 509 22 | 26005 | 23325 8056
G0011 O |[o4/26/93 13 11 11 10 8g 55 1154 24 | 27411 | 22271 8056
G0012 0 |04/26/93 28 11 g1 12 95 55 1358 24| 25117 | 21834 8036
G0013 O |04/26/93 19 11 43 11 85 55 1019 24 | 26354 | 21608 8056
G0014 0 |04/26/93 19 11 43 11 72 55 577 23 | 26304 | 20427 8056
G0015 O |04/26/93 14 11 16 10 63 55 272 22| 24298 ) 20483 8056
G0016 0 |04/26/93 3z 11 112 13 81 55 883 23| 23073 | 19586 8056
G0017 0 {04/26/93 6 11 1D 8 74 55 645 23 | 22125 | 19070 8056
G0018 0 |04/26/93 17 11 32 11 61 55 204 22} 19896 | 18725 8056
G0019 0 |04/26/93 36 11 133 14 70 55 509 22| 21076 | 16796 80568
G0020 O |04/26/93 23 11 64 12 83 55 951 23 | 21341 | 16718 8056
G0021 0 |04/26/83 14 11 16 10 74 55 645 23| 18969 | 18917 8056
G0022 0 |04/26/93 14 11 16 10 84 55 885 24 | 18582 | 17550 8056
G0033 0 |04/26/93 15 11 21 10 75 55 678 23 | 15485 17551 8056
G0034 0O |04/26/93 16 11 27 10 65 55 340 22| 17479} 20573 8056
G0035 0 |o4/28/93 28 11 91 12 85 55 1018 24 | 18474 | 21653 8056
G0036 0 |04/26/93 20 11 48 11 69 55 475 22| 18926 | 22196 8056
G0037 0 |04/26/93 27 11 85 12 89 55 1154 24 | 18469 | 23914 8056
G0038 0 |04/26/93 27 11 85 12 64 55 306 22 % 20091 | 24878 8056
G0039 0 |04/26/93 20 11 48 11 83 55 951 23§ 21635 | 26966 8056
G0040 0 |04/26/93 24 11 69 12 64 55 306 22 | 22484 | 29175 8056
G004l 0 |04/26/93 14 11 16 10 80 55 848 23 ] 24775 | 31469 8056
G0042 O |04/26/93 34 11 123 13 96 55 1392 25| 26596 | 32930 8056
G0043 0 |04/26/93 26 11 80 12 76 55 713 23 | 24223 | 32046 8056
G0044 0 |04/26/93 29 11 96 13 85 55 1358 24 | 25623 | 31352 8056
GOO04S 0 |04/26/93 11 11 ID 8 83 55 851 23 | 24093 | 31190 8056
G0046 0 |04/26/93 23 11 64 12 81 55 883 23| 27187 | 28369 8056
G0047 O |04/26/93 23 11 64 12 89 55 1154 24 | 23947 | 30004 8058
G0048 0 |04/26/93 27 11 85 12 96 55 1392 25| 23318 | 28499 8056
G0049 O |04/26/93 31 11 107 13 80 55 1188 24 | 22890 | 29202 8056
G0050 0 |04/26/93 41 11 160 14 70 55 509 22| 22971 | 27854 8056
G0051 0 |04/26/93 16 11 27 10 78 55 781 23 | 22287 | 26997 8056
G0052 0 _|04/26/93 21 11 53 11 109 55 1834 26 | 22846 | 23810 8056
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm'

CI = Confidence Interval Beta shading indicates radioactivity >1000dpm/100cm2
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Table 18 Page 2
Site Grounds Instrument Results
Radiocactivity Survey
Fansteel, Inc.
(Continued)

G0053 0 |04/26/93 23 11 64 12 91 55 1222 24 | 23372 | 22813 8056
G0054 0 |04/26/93 40 11 155 14 96 55 1392 25 21640 22285 8056
G0055 O |04/26/93 14 11 16 10 74 55 645 23 23070 22522 8056
G0056 O |o4/26/93 12 11 5 10 71 55 543 22 22622 22146 8056
G0057 0 |04/26/93 7 11 D 8 73 55 611 23 19346 24247 8056
G00S8 O |04/26/93 14 11 16 10 72 55 577 23 22222 28769 8056
G0059 O |04/26/93 13 11 11 10 29 55 1494 25 26460 23551 8056
G0060 0 |04/26/93 26 11 80 12 €6 55 374 22| 29672 | 26185 8056
60061 O |04/26/93 25 11 75 12 87 55 1087 24 | 282881 26112 8056
G0062 O |04/26/93 14 11 16 10 81 55 883 231 31617 | 30308 8056 "
G0063 0 |04/26/93 29 11 86 13 87 55 1087 24 31841 26404 8056
G0064 0 |04/26/93 7 11 ID 8 80 55 848 23 | 32833 | 26615 8056
G0065 0 |04/28/93 10 11 I ] 74 55 645 23 | 34887 | 26162 8056
G0066 0 104/26/93 18 11 37 11 100 55 1528 25} 35101} 31167 8056
G0067 O |04/26/93 29 11 96 13 82 55 917 23 | 33584 | 33808 8056
G00E8 0 104/26/93 16 11 27 10 85 55 1019 24 | 31475 | 31318 8056
G0069 0 |04/26/93 21 11 53 11 98 55 1460 25| 33485 | 31862 8058
G0070 O |04/26/93 20 11 48 11 92 55 1256 24 | 28778 | 27634 8056
G0071 O |04/26/93 22 i1 59 11 80 55 1188 24 | 28213 | 24705 8056
G0072 0 |04/26/93 25 i1 75 12 68 55 4] 22 | 24810 23200 8058
G0073 O |04/26/93 15 11 21 10 79 55 815 23| 21912 | 19361 8056
G0074 0 |04/26/93 17 11 32 11 86 55 1053 24 | 21493 | 16781 8058
G0075 0 |o4/26/93 9 11 ID 9 76 55 713 23 18032 17278 8058
G0076 0 |04/26/93 15 11 21 10 89 55 1154 24 ) 19498 | 17187 8056
60087 0 |04/27/93 11 7 21 8 81 49 1087 23| 19626 | 19742 7123
Gooas 0 |04/27/93 10 7 16 8 82 49 1121 23 18034 21060 7123
G0089 0 |04/27/93 12 7 27 9 69 49 679 22 | 18977 | 22190 7123
G0090 0 [04/27/93 11 7 21 8 n 48 747 22 18473 22947 7123
G0091 0 {04/27/93 9 7 11 8 67 49 611 22 | 18526 | 24666 7123
G0092 0 |04/27/93 12 7 27 9 78 49 285 23 22346 29423 7123
G0083 0 |04/27/93 15 7 43 9 7 49 747 22 ) 28758 | 33438 7123
G0084 0 |04/27/93 18 7 59 10 98 49 1664 24 | 25243 | 34929 7123
G0095 0 |04/27/93 12 7 27 9 67 49 611 22 | 25811 37347 7123
G0096 0 |04/27/93 12 7 27 9 80 49 1053 23 25875 38815 7123
G0097 0 |04/27/93 5 7 ID 7 61 A9 407 21| 26442 | 39730 7123
G0098 0 104/27/93 16 7 48 10 63 48 475 21 27123 39088 7123
G0099 0 [04/27/93 18 7 59 10 73 48 815 22 | 28271 | 43265 7123
G0100 0 [04/27/93 19 7 64 10 72 49 781 22 28794 41406 7123
G0101 0 |0A/27/93 19 7 64 10 100 49 1732 24 | 28540 | 41347 7123
G0102 0 |04/27/93 15 7 43 9 88 49 1358 23 | 30899 | 39828 7123
G0103 O |04/27/93 18 7 59 10 100 49 1732 24| 29131} 36912 7123
G0104 O |04/27/93 30 7 123 12 102 49 1800 25 28165 34198 7123
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm2

CI = Confidence Interval Beta shading indicates radioactivity >1000dpm/100cm?
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

GD-DIRT-EAST

G0105 0 |04/27/93 12 7 27 9 59 49 340 21 23109 30285 7123
G0106 0 |04/27/93 10 7 16 8 65 49 543 21| 23149 | 22667 7123
G0107 O |04/27/93 13 7 32 9 95 48 1562 24 22838 28681 7123
G0108 0 104/27/93 12 7 27 9 77 49 951 22 24223 24988 7123
G0109 O |04/27/93 14 7 37 9 67 49 611 22| 22141 | 24294 7123
GO0110 0 |04/27/93 14 7 37 9 93 49 1494 24 23971 20241 7123
G0111 0 |04/27/93 19 7 64 10 89 49 1358 23 24048 22694 7123
G0112 0 |04/27/93 20 7 69 10 22 49 1460 24 | 27175 | 31247 7123
G0113 O |04/27/93 23 7 85 11 109 49 2037 25 32887 30969 7123
G0114 O [04/27/93 10 7 16 8 - 89 49 1358 23| 31084 | 27308 7123
G0115 0 |04/27/93 27 7 107 12 101 49 1766 24 | 35079 | 29240 7123
G0116 0 |04/27/93 12 7 27 9 86 AQ 1256 23 38229 31471 7123
G0117 0 |04/27/93 24 7 21 11 a2 48 1460 24 368816 39595 7123
G0118 0 |04/27/93 16 7 A8 10 100 [3:] 1732 24 | 41281 ] 36743 7123
G0119 0 |04/27/93 35 7 149 13 128 49 2683 27 44877 38492 7123
G0120 0 |04/27/93 21 7 75 11 116 49 2275 26 | 44111} 238223 7123
G0121 0 |04/27/93 26 7 101 1 88 49 1324 23| 45318 ] 50203 7123
G0122 O |04/27/93 24 7 11 105 49 10802 25| 43243 | 46606 7123
G0123 0 |04/27/93 15 7 9 23 49 1494 24 43677 44879 7123
G0124 0 104/27/93 18 7 10 114 49 2207 26 41532 41821 7123
G0125 0 |04/27/93 18 7 10 110 49 2071 25 36817 38712 7123
G0126 O [04/27/93 11 7 8 77 49 951 22 | 30488 | 25823 7123
G0127 0 [04/27/93 10 7 8 106 49 1935 25 28762 30169 7123
G0128 0 |[04/27/93 7 7 7 84 49 1188 23 19242 28225 7123
G0129 0 |04/27/93 10 7 8 89 48 1358 23 | 23057 | 26502 7123
G0130 0 |04/27/93 11 7 8 72 49 781 22 21445 24667 7123
G0131 0 |04/27/93 21 7 11 a5 49 1562 24 19246 22534 7123
G0132 0 |04/27/93 15 7 9 65 49 543 21| 20084 | 19522 7123
G0143 0 |04/27/93 8 7 8 80 49 1053 23| 20171 ] 20730 7123
G0144 0 |04/27/93 12 7 9 74 49 849 22| 19218 ] 25445 7123
G0145 0 |04/27/93 15 7 9 84 49 1188 23| 20775 27276 7123
G0146 0 |04/27/93 18 7 10 83 49 1154 23| 27688 | 231288 7123
G0147 0 |04/27/93 23 7 11 64 49 509 21| 23339 | 232705 7123
G0148 0 |04/27/93 12 7 9 94 49 1528 24 | 28424 | 38374 7123
G0149 0 |04/27/93 20 7 10 124 26 | 38099 | 46454 7123
G0150 0 |04/27/93 43 71 14 197 31| 43125 ] 52816 7123
G0151 0 |04/27/93 51 7 15 154 28 | 46925 | 57832 7123
G0152 0 |04/27/93 34 7 13 169 49 4075 30 | 51324 | 59218 7123
G0153 0 |04/27/93 64 7 17 173 49 4211 30 | 55553 | 64697 7123
G0154 0 |04/27/93 30 7 123 12 130 49 2750 27 | 57185 ] 73436 7123
G0155 0 |04/27/93 43 7 192 14 160 [3:] 3769 29 | 56153 | 76452 7123
G0156 0 _|04/27/93 35 7 149 13 138 49 3022 27 | 56540 | 67583 7123
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm<

CI = Confidence Interval Beta shading indicates radiocactivity >100()d1:m/100¢:m2
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

Gro GD-DIRT-EAST
G0157 0 |04/27/93 28 7 112 12 129 48 2716 27 | 50920 | 69787 7123
Go1s8 0 |04/27/93 32 7 12 147 49 33zs 28 | 48086 | 62089 7123
G0159 0 |04/27/93 58 7 16 111 48 2105 25| 47220 | 62296 7123
G0160 0 |04/27/93 23 7 11 113 49 2173 25| 40780 | 46462 7123
G0161 0 |04/27/93 14 7 9 80 49 1083 23| 31609 | 237778 7123
G0162 O |04/27/93 15 7 9 73 49 815 22 | 30955 | 28464 7123
G0163 0 |04/27/93 12 7 9 86 49 1256 23 | 27834 | 36042 7123
G0164 0 |04/27/93 18 7 10 78 48 985 23 | 30589 | 25666 7123
G0165 0 |04/27/93 17 7 10 87 49 1290 23 | 25105 | 25977 7123
G0166 0 |04/27/83 8 7 8 78 49 985 23 | 22923 | 20125 7123
G0167 O |04/27/93 36 7 13 105 49 1802 25| 28081 § 30411 7123
G0168 0 (04/27/93 49 7 15 106 49 1835 25§ 29770 | 3A259 7123
G0169 0 {04/27/93 9 7 8 82 49 1121 23 | 31241 | 34973 7123
G0170 0 |04/27/93 20 7 10 87 48 1290 23 | 30941 | 37332 7123
G0171 O |04/27/93 20 7 10 68 49 645 22 | 33633 | 40974 7123
G0172 0 |04/28/93 45 8 197 15 25 51 1484 24 | 45170 | 54941 8414
G0173 0 |04/28/93 40 8 171 14 96 51 1528 24 | 53491 | 98031 8414
GO0175 0 |05/20/93 15 7 9 87 51 1452 23| 11565} 13179 3471
G0176 0 |05/20/93 17 7 10 77 51 1048 23 | 11648 ;. 108686 3471
G0177 0 [05/20/93 20 7 10 97 51 1855 24} 12949 | 11183 3471
Go178 0 |05/20/93 7 7 7 77 51 1048 23 8333 8186 3471
G0179 0 |05/20/93 3 7 6 76 51 1008 23 7656 7651 3471
G0180 0 |05/20/93 10 7 8 67 51 645 22 6685 6319 3471
Gol191 0 |05/20/93 17 7 10 83 51 1280 23 5584 5255 3471
G0192 0 |05/20/93 8 7 8 68 51 685 22 7208 5406 3471
G0183 0 |05/20/93 19 7 10 70 51 766 22 7747 5148 3471
G0194 0 |05/20/93 15 7 9 82 51 1250 23 8287 8238 3471
G0195 0 |05/20/93 15 7 9 115 51 2581 26 | 10066 9548 3471
G0196 0 |05/20/93 18 7 10 136 51 3427 27 1 12678 | 13043 3471
G0197 O |04/28/93 35 8 13 109 51 1669 25| 58213 | 121936 8414
G0198 0 }04/28/93 36 8 13 93 51 1426 24 | 54795 | 69374 8414
G0199 0 }04/28/93 37 8 13 -¥4 51 1053 23 | 36040 | 44198 8414
G0200 0 104/28/93 58 8 [ 16 112 51 2071 26 | 40302 | 38987 8414
G0201 0 |04/28/93 22 8 1 83 51 1087 23 | 32712 | 233363 8414
G0202 O 104/28/93 19 8 10 79 51 951 23 | 29135 | 29141 8414
G0203 O {04/28/93 24 8 11 142 28 | 19494 | 47478 8414
G0204 0O [04/28/93 12 8 9 213 32 | 80478 | 86667 8414
G0205 O {04/28/93 24 8 11 86 23 | 38473 | 40372 8414
60206 O {04/28/93 12 8 9 101 25| 36053 | 44137 8414
G0207 0 }j04/28/93 21 8 11 81 23 | 37000 | 46218 8414
G0208 O |04/28/93 24 8 11 108 25 | 43413 | 51244 8414
G0209 O _[04/28/93 26 8 12 91 24 | 59604 | 90161 8414

ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100¢:u|2
CI = Confidence Interval Beta shading indicates radioactivity >10()Odpmlll.\()cn'cz
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Table 18
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

G0210 0 |05/20/93 49 7 ¥ 15 26 | 13821 | 18188 3471
G0211 0 ]05/20/93 12 7 28 9 23 9730 7877 3471
G0212 0 {05/20/93 20 7 72 10 23 | 10669 8848 3471
G0213 0 ]05/20/93 3 7 I 6 21 8379 7422 3471
. G0214 0 ]05/20/93 14 7 39 9 22 8046 7307 3471
G0215 0 {05/20/93 6 7 ID 7 20 6029 4592 3471
G0226 0 }05/20/93 12 7 28 9 22 6160 5677 3471
G0227 0 |05/20/93 6 7 ID 7 24 7376 7001 3471
G0228 0 |05/20/83 19 7 67 10 23 7808 7843 3471
G0229 0 |05/20/93 16 7 50 10 22 8647 9329 3471
G0230 0 |05/20/93 19 7 67 10 24 8970 9426 3471
G0231 0 |05/20/93 19 7 67 10 148 28 | 12811 | 17351 3471
G0232 0 |04/28/93 12 8 21 9 77 23 | 60668 | 88779 8414
G0233 O |04/28/93 17 8 48 10 77 23 | 46046 | 53363 8414
G0234 0 |04/28/93 8 8 ID 8 108 25 45705 | 44563 8414
G0235 O |04/28/93 15 8 37 10 103 251 43197 | 45333 8414
G0236 0 |04/28/93 25 8 91 11 100 25| 48755 | 48643 8414
60237 O |04/28/93 19 8 59 10 296 37 | 100506 | 115491 8414
Goz238 O |04/28/93 16 8 10 104 25| 27688 | 38582 8414
G0239 0 [04/28/83 19 8 10 843 60 | 316856 | 241466 8414
G0240 O |[04/28/93 19 8 10 717 55 | 250407 | 201930 8414
G0241 0 |04/28/93 11 8 9 582 50 | 150767 | 133483 8414
G0242 0 |05/21/93 6 5 7 78 22 85868 | 11242 3174
G0243 0 |05/21/93 11 5 8 54 19| 103635 8471 3174
G0244 0 |05/21/93 8 5 7 73 21 | 11429 § 11501 3174
G0245 0 |05/21/93 21 5 10 135 26 | 18171 | 23302 3174
G0246 0 |05/20/93 21 7 11 118 26 | 13034 | 17941 3471
G0247 0 |05/20/93 19 7 10 20 24 | 11606 | 10724 3471
G0248 0 |05/20/93 24 7 11 108 25| 12227 | 11359 3471
G0249 0 |05/20/93 13 7 9 74 22 8809 8422 3471
G0250 0 |05/20/93 16 7 10 78 23 8622 7464 3471
G0251 0 [05/20/93 13 7 9 51 20 5404 59897 3471
G0262 0 |05/20/93 5 7 7 58 21 3304 5074 3471
G0263 0 |05/20/93 11 7 8 84 23 7392 8329 3471
G0264 0 |05/20/93 7 7 7 77 23 7667 6538 3471
G0265 0 |05/20/93 48 7 15 111 25| 12908 8594 3471
G0266 0 |05/20/93 28 7 12 20 24 | 10055 7550 3471
G0267 0 105/20/93 8 7 8 87 23 9915 | 13799 3471
G0268 0 [05/21/93 17 5 ] 73 21| 13876 | 15813 3174
G0269 0 }05/21/93 14 5 9 87 23| 12392 | 12732 3174
G0270 0O [04/28/93 107 8 21 127 27 | 45388 | 54442 8414
G0271 O _{04/28/93 15 8 10 460 45 ] 200537 | 1863886 8414

ID = Indistinguishsble from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100
Bsta shading indicates radioactivity >1000dpm/100cm?
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Table 18 Page 6
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

Grounds, Surface, East Plant GD-DIRT~EAST
60272 | o |oas28/93 18 8 59 10| 644 53 | 209728 | 160169 | 8414
G0273 | O |oas/28/93 17 8 48 10 819 59 | 302511 | 244157 | 8414
G0274 | 0 |o04/28/93 41 8 176 14 | 1363 75 | 262803 | 138700 8414
60275 | O |04/28/93 13 8 27 9| 647 53 | 227408 | 195805 | 8414
G0276 | o |oas28/93 8 8 1D 8| 330 39 | 136854 | 120446 | 8414
60277 | o |oss28/93 37 8 155 13| 772 57 | 281481 | 218044 8414
60278 | o |oaszs/93 15 8 a7 10| 34 40 | 123910 | 132711 | B414
G0279 | O {04/28/93 32 8 128 13 194 31| 71945 | 62467 8414
60280 | 0 |os/20/93 8 7 8 82 23| 10999 | 12681 | 3471
Go281 | o los/21/93 14 s 9 79 22| 10853 | 12419 | 3174
Go282 | o |os/21/93 12 5 8] 103 241 13436 | 17782 | 23174
G0283 | o |os/z0/93 12 7 9 68 22} 9340 | 11653 | 3471
Go284 | o |oss20/93 23 7 11 76 23| 10388 | 10312 | 3471
0285 | o |os/20/93 22 7 11 89 24 | 10045 | 10119 | 3471
Go286 | o |05/20/93 16 7 10 65 22| 8653 8350 | 3471
o287 | o [05/20/93 11 7 8 81 23| 7782 | 7318 3an
Goz88 | o {0s/20/93 13 7 9 67 22| 6190 7130} 3471
G0288 | 0 [05/26/93 12 11 10 A9 20| 23898] 4317 | 2976
G0317 | o |05/26/93 7 11 8 43 18| s236| s105| 2976
60318 | o |o0s/20/83 14 7 ] 58 21| 6480 | 4302| 3471
60319 | o |05/20/93 21 7 11 68 22§ 7007 | 4771| 3am1
Go320 | o |o05/20/93 17 7 10 92 24] 9800 | 7640 | 3471
G0321 | o |os/20/93 11 7 8 83 23| e812| e6100| 3471
60322 | o |05/20/93 15 7 9 69 22| 8570 6820] 3a71
G0323 | o {05/20/93 52 7 15| 201 32| 13123 | 15571 3471
G0324 | O |05/20/93 19 7 10 113 26| 17050 | 31765| 3471
60325 | 0 |05/20/93 A4 7 14 354 40 | 44331 | 52367 | 3471
60328 | o |o05/20/93 21 7 11 113 26 | 19853 | 32567 | 3471
60327 | o |os/20/93 14 7 9 116 26 | 20066 | 23362 3471
G0328 | 0 |0S/20/93 13 7 9 93 24| 15035 ) 19850 | 3471
G0329 | o |05/20/93 10 7 8 85 23| 12510 | 14140 | 3471
G0330 | 0 |05/20/93 8 7 8 80 23| 11719 | 11027 | 3471
G0331 | o0 |05/20/93 16 7 10 73 22| 11092 | 12810 | 3471
G0332 | O |04/28/93 24 8 11} 336 39 | 121562 | 113759 | 8414
G0333 | 0 |04/28/93 14 8 9| 203 32| 65756 | 80416 | 8414
G0334 | 0 |04/28/93 11 8 9| 298 37 | 111893 | 104069 | 8414
G0335 | 0 |04/28/93 28 8 107 12| 809 50 | 284497 | 238682 | 8414
G0336 | O |04/28/93 38 8 160 14 93 24 | 32155 | 46909 | 8414
G0337 | 0 |0a/28/93 38 8 160 14 120 261 35130 | 34070 | 8414
G0338 | O |04/28/93 37 8 155 13] 389 42 | 119323 | 121604 | 8414
G0339 | 0 |04/28/93 20 8 64 11| 242 34| B8B081 | 92415 | B4l
G0340 | 0 |os/28/93 19 8 59 101 256 35| 86804 | 86343 8414

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpu/100cm2
Beta shading indicates radioactivity >1000dpm/100cm2
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Table 18
Site Grounds Instrument Results
Radiocactivity Survey
Fansteel, Inc.
(Continued)

G0341 0 |04/28/93 15 8 37 10 492 47 | 178371 | 142982 8414
G0342 0 |04/28/93 17 8 48 10 449 45| 167188 | 135235 8414
G0343 0 |05/20/93 10 7 17 8 58 21| 10136 | 12034 3471
G0344 0 |05/25/93 11 4 | 8 80 22 | 11827 | 12836 2954
G0345 0 |05/25/93 314 4 36 631 52 | 64556 | 24687 2954
G0346 0 105/25/93 91 4 19 3’z 41| 43178 23550 2954
G0347 0 |05/25/93 55 4 15 144 27 | 12678 | 16468 2954
G0348 0 |05/25/93 20 4 10 84 22] 10941 | 16384 2954
G0349 0 }05/25/93 14 4 8 92 23| 11580 | 16488 2954
G0350 0 {05/25/93 11 4 8 82 22 | 12631 | 16808 2954
G0351 0 {05/25/93 15 4 9 89 23| 12223 | 17171 2954
G0352 0 |05/25/93 16 L) 9 74 22| 11283 | 15185 2854
G0353 0 {05/25/93 54 4 15 123 26 | 12211 | 15750 2954
G0354 0 |05/25/93 46 4 14 88 23 | 10647 | 12440 2954
G0355 0 |05/25/93 17 4 9 8l 22 9403 9866 2854
G0356 0 |05/25/93 16 4 9 83 22 8913 9707 2954
G0357 0 |05/25/93 28 & 1 81 22 9167 9055 2954
G0358 0 |05/25/93 8 4 7 a8 23 8865 8569 2954
G0359 0 |05/25/93 12 4 8 76 22 8364 7828 2954
G0360 0 |05/25/93 8 L] 7 68 21 6763 6652 2954
G0361 0 |05/26/93 13 11 10 10 82 23 5983 6478 2978
G0362 0 |05/26/93 15 11 21 10 89 23 63890 6085 2976
G0385 0 |05/26/93 10 11 ID 9 57 21 5548 5479 2976
G0386 0 |05/26/93 9 11 ID 8 70 22 6540 6515 2976
G0387 0 {05/26/93 17 11 31 11 66 21 4943 8017 2976
G0388 0 |05/25/93 9 & 26 7 48 19 5304 4150 2954
G0389 0 [05/25/93 33 4 149 12 68 21 8583 6126 2954
G0380 0 {05/25/93 13 4 46 8 74 22 8015 6115 2854
G0391 0 {05/25/93 21 4 87 10 64 21 8678 8335 2954
G0392 0 |05/25/93 18 4 72 g 77 22 2815 9064 2954
G0393 0 |05/25/93 23 & 97 10 102 24 | 11222 7420 2954
G0394 0 |05/25/83 27 4 118 11 73 21| 11480 9913 2854
G0395 0 |05/25/93 40 4 185 13 96 23 | 12818 ] 12979 2954
G0396 0 |05/25/93 11 4 36 8 80 22| 11820 8318 2954
G0397 0 |05/25/93 8 & 21 7 a3 22 9726 | 10410 2954
G0398 0 |05/25/93 16 4 62 9 62 20 1 12399 8095 2954
G0399 0 |05/25/93 11 4 36 8 83 22 ] 11973 | 12780 2954
G0400 0 105/25/93 14 4 51 8 85 23 | 12891 9487 2954
G0401 0 |05/25/93 8 L] 21 7 69 21| 12745| 10398 2954
G0402 0 |05/25/93 9 4 26 7 88 23| 12217 | 10492 2954
G0403 0 [04/28/93 17 8 48 10 188 31| 48156 | 56930 8414
G0404 0 _104/28/93 24 8 83 11 269 36 | 97184 | 102509 8414

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2
Beta shading indicates radioactivity >1000¢.'lpm/100<:m2
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

Grounds, Surfac East Plant GD-DIRT-EAST

GO405 0 |04/28/83 27 8 12 358 104244 40 | 116121 | 110019 8414
G0406 O |04/28/93 288 8 36 | 4633 51 {'1.55586* 137 | 550551 | 358714 8414
G0407 0 |04/28/93 463 8 43 | 1933 51 |:63805% 89 | 288030 | 293660 8414
G0408 0 |04/28/93 26 8 12 73 22| 29794 | 49515 8414
G0409 0 {04/28/93 18 8 10| 1006 65 | 305312 | 152148 8414
G0410 O [04/28/93 46 8 15 428 44 | 118331 | 128630 8414
G041l 0 [04/28/93 504 8 45| 5018 142 | 519490 | 347483 8414
G0412 O (04/28/93 60 8 16 347 40 1 92931 | 90604 8414
G0413 0 |04/28/93 35 8 13 557 49 | 174897 | 115398 8414
GO414 O }05/04/93 56 11 16 116 26 | 26743 | 28054 7304 | Concrete
GO415 0 |05/25/93 12 L} 8 79 22 8993 | 13679 2954
GO416 0 |05/25/93 20 L} 10 88 23 | 10687 | 12549 2954
GO417 0 |05/25/93 7 & 7 86 23| 11395 ] 12318 2954
G0418 0 |05/25/93 7 L} 7 83 22 9798 | 11259 2954
G0419 0 |05/25/93 8 & 7 69 21 9483 | 10508 2954
G0420 0 |05/25/93 16 & ] 62 20 8171 | 10840 2954
G0421 0 |05/25/93 14 4 8 70 21 84098 | 10700 2954
G0422 0 |05/25/93 45 4 14 25 23 9545 9820 2954
G0423 0 105/25/93 24 4 11 85 23| 10028 | 10282 2954
G04&24 0 {05/25/93 18 L} 9 99 24 2578 9412 2954
G0425 0 }05/25/93 15 4 9 81 23| 10530 8591 2954
G0426 0 {05/25/93 16 4 9 76 22 9458 8810 2954
GO427 0 |05/25/93 14 4 8 64 21 7624 7609 2954
G0428 0 |05/25/93 12 [} 8 61 20 7034 7194 2954
G0429 0 |05/26/93 15 11 10 52 20 5850 6452 2976
G0430 0 |05/26/93 15 11 10 59 21 5823 5528 2976
G0431 0 |05/26/93 13 11 10 85 23 6472 5874 2976
G0432 0 |05/26/93 23 11 12 103 25 5816 5758 2976
G0455 0 |05/26/93 16 11 10 85 21 5357 4892 2976
G0456 0 |05/26/93 16 11 10 20 24 7620 5493 2976
G04S? 0 [05/26/93 22 11 11 63 21 5678 5609 2978
GO458 0 {05/26/93 32 11 108 13 63 21 5870 5088 29876
G0459 0 [05/26/93 10 11 ID 9 59 21 5721 5200 2876
G0460 0 |05/25/93 7 L} 15 7 46 19 5280 6685 2954
G0461 0 |05/25/93 17 & 67 9 73 21 8004 5755 2954
G0462 0 |05/25/93 10 & 31 7 82 22 8098 7853 2954
G0463 0 |05/25/93 10 4 31 7 75 22 8223 7935 2954
GO464 0 [05/25/93 15 4 56 9 98 24 8838 8506 2954
GO046S 0 |05/25/93 13 4 46 8 74 22 8347 5869 | 2954
G0466 0 |05/25/93 8 4 21 7 71 21 9164 5396 2954
G0467 0 |05/25/93 7 4 15 7 62 20 0014 5450 2954
G0468 0 105/25/93 14 4 51 8 85 23 9196 6319 2954
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm2

CI = Confidence Interval Beta shading indicates radioactivity >:I.000dpm/100¢:m2



Table 18
Site Grounds Instrument Results

Radiocactivity Survey
Fansteel, Inc.

(Continued)
Goass | o [os/25/93 13 4 8 76 2] 1371 22| 9s68| 6898 | 2954
G0470 | 0 |05/25/93 17 4 9 80 4z | 1532 22| 10359 | 903s| 2954
G0471 | o |05/25/93 20 4 10 91 42| 1976 23| 9466 | 8031 | 2954
G0472 | o 106/01/93 17 6 10 40904 | 34850 | 3088
60473 | 0 [06/01/93 26 6 11 17468 | 18361 | 3088
60474 | o |06/01/93 13 6 s 10178 | 10027 | 3088
60475 | o |oss01/93 49 6 15 21920 | 14727 | 3088
Go476 | o |06/01/93 a8 6 13 23265 | 21884 | 3088
60477 | o |o6/01/93 21 ' 10 11452 | 11893 3088
60478 | o |os/26/93] 109 22| 221 33| 26803 | 11955 2976
Go478 | 0 |05/26/93 20 11 65 21| 9136| 8916| 2978
60480 | 0 |05/26/93 8 8 73 22| 7807 | s88S0| 2978
60481 | o |os/26/93 53 16| 103 25| 10776 | 9736 | 2976
Gos82 | o |os/26/93 3s 11 123 14 103 25| 7459 | 8500 2976
G0483 | 0 |05/26/93 23 11 62 12 76 22| 8o036| 6799 | 2076
Go484 | 0 los/28/93 16 11 26 10 70 22| 7811| 9063 | 2978
Go485 | o los/26/93 13 11 10 10 43 19| 4996 | 6247 | 2976
Go486 | 0 {05/26/93 9 11 D 8 38 19| swoa] sos1] 2078
c0487 | o |05/26/93 12 11 5 10 66 21| 6211] 6104| 2976
Go488 | 0 |os/2s/93 16 10 68 22| e6005]| 6568 | 2878
Go488 | o |o0s/26/93 20 11 57 21| 6385]| 6826| 2978
60490 | o |o05/26/93 88 20 84 23| o183} 7779 | 2976
Go491 | o |oss26/93 10 13 63 21| 7186| 6504) 2976
Go492 | o |oss26/93 11 9 69 22| e6380| 5770 | 2976
G0493 | 0 |05/26/93 10 9 64 21| 6346 | 5741 2976
Go494 | o jos/28/93 14 10 48 20| si01| 4776 | 2978
60513 | o |05/26/93 10 9 55 20| 4640 | 44s3| 2976
Gos14 | o [05/26/93 19 11 a1 11 59 21| seig| 53s1| 2978
60515 | 0 |os/26/93 9 11 4 {1] 9 67 22| 6580 | e6273| 2978
Gos16 | o |os/z6/93 11 11 D 9 73 22| e273| se64| 2976
Gos17 | o |oss26/93 6 11 1D 8 78 23| 7686 | s8ss| 2976
Gos518 | o |0s/26/93 15 11 21 10 76 22] 6706| 6143 2976
60519 | o [05/26/93 15 11 21 10 68 22| 6587 | 4920 2976
G0s20 | o j0s/26/93 14 11 15 10 66 21| 7187 | s173| 2978
60521 | o |os/26/93 16 11 26 10 68 22| 7241 sse1| 2976
60522 | o |os/26/93 23 11 62 12 77 22| 7111} 4878 2978
60523 | 0 |05/26/93 12 11 5 10 56 20f 6749 | 6376 2976
Gos524 | 0 [0s/26/93 9 11 1D 9 79 23| 7729 | 6536 2976
Gos25 | o |os/ze/93 21 11 51 11 84 23| 9282| 6660 | 2976
cosz6 | o |os/26/93 34 11 118 13 116 26| 8727 | 9285| 2978
60527 | o |os/z6/93 37 11 133 14 94 24| 7650 8862| 2976
Gos28 | o |os/26/93 18 11 36 1] 113 25] 10678 ] 9984 | 2976

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100
Beta shading indicates radioactivity >1000dpm/100cme
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

. (Continued)
Grounds, Surface, East Plant GD-DIRT-EAST
s =) )
G0529 0 |05/26/93 21 11 51 11 149 28 | 13506 9348 2976
G0530 0 |05/26/93 20 11 46 11 188 31| 19969 | 12881 2976
G0531 0 |05/26/93 18 11 36 11 105 25| 11271 | 11054 2976
G0532 0 |05/26/93 12 11 5 10 78 23 9375 | 11680 2976
G0533 0 105/26/93 24 11 67 12 184 b 31| 25828 | 15493 2976
G0534 0 |05/26/93 11 11 ID g 140 49 3669 27 | 14363 | 11448 2976
G0535 0 |05/26/93 18 23 7265 7447 2976
G0536 0 |05/26/93 15 22 5154 6428 2976
G0537 0 |05/26/93 18 22 6634 7111 2976
G0538 0 |05/26/93 13 23 6498 6612 2976
G0539 0 |05/26/93 17 22 6933 6699 2976
G0540 0 |05/26/93 8 20 6123 6281 2976
G0541 0 |05/26/93 14 22 8708 6335 2976
G0542 0 |05/26/93 20 22 6223 6357 29786
GOSA3 0 |05/26/93 8 25 7691 6932 2976
GO544 0 ]05/26/93 16 20 4782 5381 2976
GO0545 0 105/26/93 5 21 4512 4436 2976
G0546 0 |05/26/93 14 18 3349 3607 2976
G0575 0 105/27/93 11 22 6742 6641 3028
G0576 0 {05/27/93 16 21 6264 5013 3028
G0577 0 105/27/93 9 21 6337 5462 3028
G0578 0 105/27/93 11 23 7320 5604 3028
G0579 0 05/27/93 16 22 7334 5860 3028
G0580 0 |05/27/93 19 22 7444 6845 3028
G0581 0 |05/27/93 a9 22 | 11578 9313 3028
G0582 0 |05/27/93 188 36 | 53163 | 26513 3028
G0583 O |06/02/93 6 4239 4021 31s8
G0584 0 |06/02/83 6 4648 4160 3158
G058S5 0 |06/02/93 11 5176 4633 3138
G0586 0 {05/27/93 33 10 118 13 156 42 4597 28 | 18297 | 15602 3028
G0587 0 |05/27/93 40 10 154 14 113 42 2863 25| 13334 13358 3028
G0588 0 [05/27/93 17 10 36 10 81 42 1573 22 8923 9596 3028
G0589 0 105/27/93 26 10 82 12 152 42 4435 28 | 19024 | 11828 3028
G0590 0 |05/27/93 15 10 26 10 69 42 1089 21 5157 5550 3028
G0591 0 |05/27/93 11 10 5 ] 86 42 1774 23 6511 6135 3028
G0592 0 |05/27/93 19 10 46 11 74 42 1290 22 6076 5727 3028
G0593 0 105/27/93 5 10 ID 8 72 21 6735 6221 3028
G0594 0 105/27/93 35 10 128 13 200 31 7107 | 11052 3028
G0621 0 |05/27/93 26 10 82 12 74 22 4676 4081 3028
G0622 0 |05/27/93 10 10 ID 9 81 42 1573 22 7386 6120 3028
G0623 0 |05/27/93 12 10 10 9 62 A2 806 20 5951 5456 3028
G0624 0 ]05/27/93 13 10 15 10 71 42 1169 21 5571 5180 3028
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100em2

CI = Confidence Interval Beta shading indicstes radiocactivity >10006pm/100cm2
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Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.

(Continued)

G0625 0 105/27/93 14 10 10 81 42 1573 22 5768 4810 3028
G0626 0 ]05/27/93 13 10 10 80 42 1532 22 7781 5647 3028
G0627 0 {05/27/93 13 10 10 101 42 2379 24 | 10379 8910 3028
G0628 0 |05/27/93 25 10 12 138 42 3871 27 | 12773 9847 3028
G0629 0 |[06/02/93 9 8 8 4744 4371 3158
G0630 0 |06/02/93 16 8 10 5372 4379 3158
G0631 0 |06/02/93 8 8 8 4751 4458 3158
G0632 0 |06/02/93 8 8 8 4888 4439 3158
G0633 0 |06/02/93 3 8 7 5024 4957 3158
G0634 0 |05/27/93 14 10 10 82 42 1613 22 7483 6995 3028
G0635 0 |05/27/93 17 10 10 84 42 1694 22 6483 6237 3028
G0636 0 |05/27/93 15 10 10 89 42 1895 23 6308 6180 3028
G0637 0 |05/27/93 26 10 12 89 42 1895 23 8208 7487 3028
G0638 0 |05/27/93 21 10 11 68 42 1048 21 6181 6030 3028
G0639 0 |05/27/93 15 10 10 70 42 1129 21 5637 5297 3028
G0640 0 |05/27/93 14 10 10 62 42 806 20 4697 4771 3028
G0641 0 |05/27/93 9 10 9 69 42 1080 21 8266 4500 3028
G0642 0 105/27/93 22 10 1 62 42 806 20 2895 3277 3028
G0676 O [06/02/93 9 8 8 4268 3707 3158
G0677 0 {06/02/93 9 8 8 4201 3946 3158
G0678 0 106/02/93 13 8 9 4175 3760 3158
G0679 0 |06/02/93 14 8 9 4372 4137 3158
G0680 0 |06/02/93 10 8 8 4275 3983 3158
G0681 0 |08/02/93 6 8 7 4904 4720 3158
G0682 0 |06/02/93 6 8 7 5316 5647 3158
G0683 0 |05/28/93 15 6 9 65 36 1208 20 6059 5554 2990
G0684 0 |05/28/93 17 6 10 79 36 1792 21 5941 5643 2990
G0685 0 |05/28/93 15 6 9 97 36 2542 23 7734 7371 2990
G0686 0 |05/28/93 12 6 8 21 36 2292 23 6328 6415 2990
G0687 0 |05/28/93 16 6 9 79 36 1792 21 6314 5937 2990
G0688 0 |05/28/93 13 6 9 74 36 1583 21 6011 5354 2990
G0689 0 |05/28/93 ] 6 8 63 36 1125 20 5730 5107 2990
G0690 0 |05/28/93 5 6 7 71 36 1458 21 5454 5062 2990
G0691 0 |05/28/93 8 6 7 60 36 1000 20 6049 5109 2990
G0692 0 |05/28/93 8 6 7 68 38 1333 20 5355 4702 2990
G0693 0 |05/28/93 17 6 10 58 36 a17 19 5096 4472 2990
G0694 0 |05/28/93 13 6 9 69 36 1375 20 5327 4509 2990
G0695 0 }05/28/93 11 6 8 76 38 1667 21 5361 4870 2990
G0696 0 |05/28/93 12 6 8 45 36 3735 18 4913 4258 2990
G0697 0 {05/28/93 16 6 9 68 36 1333 20 4768 4271 2990
G0698 0 }05/28/93 12 6 8 43 36 292 18 2110 2889 2980
G0728 0 106/02/93 7 8 8 4605 3779 3158

GD-DIRT-EAST

ID = Indistinguishsble from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/1()04:m2
Beta shading indicates radioactivity >1000dpm/100cm2
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G0729 0 {06/02/93 9 8 5 8 5958 6981 3158
G0730 0 |06/02/93 13 8 27 9 4244 3888 3158
G0731 0 |06/02/93 9 8 5 8 4161 3781 3158
G0732 0 |06/02/93 8 8 D 8 4143 3684 3158
G0733 0 |06/02/93 6 8 ID 7 4452 4124 3158
G0734 0 06/02/93 ] 8 5 8 5303 3823 3158
G0735 0 [05/28/93 22 6 82 11 101 36 2708 23 9115 7561 2990
G0736 0 }05/28/93 15 6 46 8 68 38 1375 20 6482 6664 2990
G0737 0 |05/28/93 22 6 82 11 75 36 1625 21 6261 5425 2990
G0738 0 |05/28/83 17 6 56 10 69 36 1375 20 6060 5424 2880
G0739 0 |05/28/93 10 6 21 8 80 36 1833 22 5734 5331 2990
G0740 0 |05/28/93 18 6 62 10 67 36 1292 20 5882 5308 29980
G0741 0 |05/28/93 10 6 21 8 69 36 1375 20 5513 5163 2990
G0742 0 |05/28/93 6 6 ] 7 66 36 1250 20 5380 4793 2990
G0743 0 |05/28/93 6 6 ID 7 56 36 833 19 4982 4687 2980
GO744 0 |05/28/93 7 ] 5 7 A9 36 542 138 4828 4608 2990
G0745 0 |05/28/93 12 6 31 8 61 36 1042 20 7454 4627 2990
G0746 0 |05/28/93 8 ] 10 7 65 38 1208 20 4789 4404 2990
G0747 0 |05/28/93 5 6 ID 7 52 36 667 19 4670 4305 2990
G0748 0 |05/28/93 11 6 28 8 57 36 875 © 19 4803 4471 2990
G0748 0 |05/28/93 10 6 21 8 68 36 1333 20 4734 4412 2990
G0750 0 |05/28/93 12 6 al 8 70 36 1417 21 4812 4404 2990
G0751 0 {05/28/93 9 6 15 8 62 36 1083 20 4816 4207 2980
G0752 0 |05/28/93 9 6 15 8 33 36 D 17 3200 32689 2990
G0780 0 106/03/93 6 7 ID 7 7355 6434 2938
G0780 0 |06/22/93 71 60 645 23

G0781 O |06/03/93 10 7 16 8 8218 5772 2938
G0781 0 |068/22/93 63 60 176 22

G0782 0 |06/03/93 6 7 ID 7 4507 4211 2938
G0782 0 |06/22/93 59 60 ID 22

G0783 0 |06/03/93 7 7 ID 7 3847 3709 2938
G0783 0 |06/22/93 70 60 587 23

G0784 0 |06/03/93 7 7 ID 7 3879 3126 2938
G0784 0 |06/22/93 66 60 sz 22

G0785 0 |06/02/93 10 8 11 8 4376 4129 3158
G0786 0 |06/02/93 7 8 ID 8 4726 3671 3158
G0787 0 |05/28/93 13 6 36 9 71 36 1458 21 5289 4780 2980
G0788 0 |05/28/93 11 6 26 8 69 36 1375 20 5180 4624 2990
G0789 0 |05/28/93 2 6 ID 6 47 36 458 18 5108 4509 2980
G0790 0 |05/28/93 9 6 15 8 65 36 1208 20 5120 4531 2990
G0791 0 |05/28/93 12 6 31 8 58 36 917 19 4930 4653 2980
G0792 0_[05/28/93 12 6 31 8 70 36 1417 21 4603 4154 2990

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100¢:m2
Beta shading indicates radioactivity >1(')('N)dplll/l.OOt:m2
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(Continued)

G0793 0 |05/28/93 2 6 ID 6 49 36 542 18 4555 3903 2980
G0794 0 |05/28/93 9 6 15 8 57 36 875 19 4230 as27 29890
G0795 O [05/28/93 14 6 41 9 70 36 1417 21 4433 3910 2990
G0796 0 |05/28/93 9 6 15 8 66 36 1250 20 4622 4011 2990
G0797 0 }(05/28/93 13 6 36 9 70 36 1417 21 4502 3963 2990
G0798 0 |05/28/93 11 6 26 8 58 36 917 19 4546 4090 2990
G0799 0 |05/28/93 6 6 ID 7 71 36 1458 21 4769 4117 2990
G0800 0 {05/28/93 10 6 21 8 8l 36 1875 22 4648 3773 2990
G0B824 0 |06/03/93 9 7 11 8 34156 | 24440 2938
G0824 0 |06/22/93 118 60 3460 27

Go82s 0 06/03/93 8 7 5 8 6143 5554 2938
60825 0 |06/22/93 80 60 1173 24

G0826 0 |06/03/93 10 7 16 8 4038 3901 2938
G0826 0 |06/22/93 86 60 1525 24

G0827 0 106/03/93 9 7 11 8 3882 3808 2938
G0827 0 }06/22/93 65 60 293 22

G0828 0 |06/03/983 7 7 ID 7 4002 3741 2938
G0B828 0 |06/22/93 70 60 587 23

Go829 0 |06/03/93 5 7 ID 7 4402 4158 2938
G0829 0 |06/22/93 83 60 1248 24

G0830 0 |06/03/93 15 7 43 9 4408 4208 2938
G0830 0 |06/22/93 65 60 293 22

G0831 0 |06/02/93 8 8 Ip 8 3886 3437 3158
G0832 0 |06/01/93 23 6 91 11 19354 | 10887 3088
G0833 0 |06/01/93 17 6 58 10 8038 | 8474 3088
G0834 O ]06/01/93 12 6 32 8 5804 5561 3088
G0835 0 }06/01/93 10 -] 21 8 5076 4937 3088
G0836 0O |06/01/93 15 6 48 9 5281 4798 3088
G0837 0 j06/01/83 8 6 11 7 5022 4714 3088
G0838 0 |06/01/93 12 6 32 8 5285 4864 3088
G0839 0 |06/01/93 12 6 32 8 5174 4704 3088
G084A0 0 |06/01/93 11 6 27 8 4856 4774 3088
G0841 0 |06/01/93 19 6 68 10 5133 4524 3088
G0842 0 |06/01/93 15 6 48 9 4873 4149 3088
G08aso 0 |06/03/93 22 7 80 1 4789 4504 2938
G0880 0 |06/22/83 71 60 645 23

G0881 0 |06/03/93 41 7 181 14 4939 4541 2938
G088l 0 06/22/93 52 60 ID 21

G0882 0 ]06/03/93 13 7 32 9 4462 4320 2938
G0882 0 106/22/93 76 60 938 23

G0883 0 |06/03/93 10 7 16 8 4389 3088 2938
60883 0 _|06/22/93 74 60 821 23

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmé
Beta shading indicates radioactivity >1000dpm/100¢m2
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Gosss | o |06/03/93 8 7 5 8 4740 | 4331 | 2038
cosss | o |o6/22/93 85 60 1466 24
Goss5 | o |06/03/93 8 7 5 8 4587 | 4365 | 2938
cosss | o |os/22/93 80 60| 1173 24
Go8s6 | o |o6/03/93 9 7 11 8 42311 4016 | 2938
G08a6 | O |08/22/93 67 60 411 23
coss7 | o |o6/03/93 8 7 5 8 5022 | 4652 | 2938
Goa8? | o |o06/22/93 89 60| 1701 24
Gosss | o |06/02/93 14 8 32 9 4192 | 3155| 3158
60889 | 0 }06/03/93 11 7 21 8 4353 | 3873 | 2938
c088s | O {06/22/93 65 60 293 22
G08s0 | O {05/06/93 18 1 36 11 82 55 871 23| 8672 | 8204 8181
Go881 | o |os/01/93 9 6 16 8 4580 | 4333 3088
60892 | 0 [08/01/93 1 6 27 8 4460 | 3958 | 3088
co893 | o |os/01/93 11 6 27 8 4782 | 4057 | 3088
Gosga | o |06/01/93 6 6 1D 7 4544 | 4013 | 3088
c0895 | o |o6/01/93 13 6 37 9 4932 | 4235 | 3088
Go8os | o |o6/01/93 14 6 43 9 4525 | a102| 3088
cos9? | o |o6/01/93 13 6 37 9 4503 | 4174 | 3oss
coses | o loeso1/03 7 8 s 7 a841| 6179 | 3083
Go8g9s | O |06/01/93 9 6 16 8 4321 | 23938 | 3088
Gogo0 | 0 [06/01/93 7 6 5 7 4264 | 3884 | 3088
Gosol | o |06/01/93 7 6 s 7 4241 | 3868 | 3088
Gos02 | o {os/01/93 6 6 D 7 4037 | 3852 | 3088
Go9s8 | o |o0s/03/93 19 7 64 10 5250 | s3ss| 2938
Goass | o |o6/22/93 69 60 528 23
60959 | o |o06/03/93 10 7 16 8 4557 | 4046 | 2938
60959 | o |o6/22/93 84 60| 1408 24
Goaso | o |os/03/03 12 7 27 8 S030 | 4289 | 2933
60860 | O |06/22/93 63 80 176 22
Gog61 | o |06/03/93 15 7 43 9 s242 | 4103 | 2838
Gos61 | 0 [06/22/93 61 60 59 22
G0962 | 0 |06/03/93 14 7 37 8 6580 | 5158 | 2938
Goo62 | o0 |06/22/93 127 60 | as30 27
Go9s3 | o |06/03/93 7 7 D 7 4958 | 4177 | 29038
G0963 | O |06/22/93 74 60 821 23
Goges | 0 |06/03/93 12 7 27 9 4928 | 4266 | 2938
Gogss | o |o6s22/93 80 60| 1173 24
G0965 | 0 |06/03/93 11 7 21 8 6232 | 4837 | 2938
60965 | 0 |06/22/93 75 60 880 23
Go9eé | 0 |06/03/93 8 7 s 8 4068 | 4014 | 2938
Goges | o |06/22/93 84 60 235 22

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2
Bota shading indicates radioactivity >1000dpm/100cm?
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G0967 0 {06/03/93 7 7 D 7 3649 3611 2938
G0967 0 |06/22/93 62 60 117 22
GO968 O |06/03/93 7 7 iD 7 3562 3527 2938
G0968 0 |06/25/93 60 49 591 21
G0969 0 {06/03/93 8 7 5 8 3797 3684 2938
G0969 0 (06/25/93 59 49 538 21
G0970 0 |05/06/93 12 11 5 10 61 55 194 22 8524 8860 8191
G0971 0 |06/02/93 13 8 27 9 5237 4834 3158
G0972 0 |068/02/93 6 8 ID 7 4437 4225 3158
G0973 0 |06/02/93 10 8 11 8 4828 4667 3158
G0974 0 {06/02/93 5 8 ID ? 4495 4298 3ise
G0875 0 [06/02/93 7 8 ID 8 4592 4260 alss
G0976 0 |06/02/93 ] 8 5 8 5064 4651 3158
G0977 0 |06/02/93 12 8 21 9 4802 4574 3158
G0978 0 |06/02/93 14 8 3z 9 4789 4398 3158
G0979 0 |06/02/93 9 8 5 8 4327 4031 3158
G0g880 0 [06/02/93 13 8 27 9 4224 3802 3158
G0981 0 ]06/02/93 11 8 16 9 4270 3876 3158
G0982 0 |06/02/93 12 8 21 9 4183 3880 alss
G1045 0 |06/03/93 23 7 85 11 4473 3673 2938
G1045 0 |06/22/93 59 60 ID 22
G1046 0 |06/03/93 11 7 21 8 4092 3503 2938
G1046 0 |06/22/93 54 60 ID 21
G1047 0 }06/03/93 6 7 i 7 4288 3926 2938
G1047 0 |06/22/93 59 60 ID 22
G1048 0 |06/03/93 58 16 6597 4519 2938
G1048 0 |06/22/93 132 60 4223 28
G10489 0 }06/04/93 14 7 35 8 4423 4372 3127
G1048 0 {06/23/93 70 67 178 23
G1050 0 |06/04/93 18 7 54 10 4847 4384 3127
G1050 0 |06/23/93 68 67 59 23
G1051 0 |06/04/93 11 7 20 8 5056 4018 3127
G1051 0 |06/23/93 58 67 ID 22
G1052 0 {06/04/93 18 7 54 10 10094 6916 3127
G1052 0 |06/23/93 115 67 2815 27
G1053 0 |06/04/93 26 7 94 11 6474 5584 alazz7
G1053 0 106/23/93 117 67 2933 27
G1054 0 |06/04/93 11 7 20 8 6824 6039 3127
G1054 0 |06/23/93 98 67 1877 26
G1055 0 {06/04/93 2 7 ID 6 4758 4516 3127
G1055 0 |06/23/93 54 67 ID 22
G1056 0 _]06/04/93 10 7 15 8 8711 8934 3127

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100c¢
Beta shading indicates radioactivity >].()00':lpm/100(:1!:2
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G1056 0 |06/23/93 67 1232 25
G1057 0 106/04/93 9 7 10 8 6444 6257 3127
G1057 0 |06/23/93 84 67 897 25
G1058 0 |06/04/93 8 7 5 8 8763 7470 3127
G1058 0 |06/23/93 70 67 176 23
G1059 0 |06/04/983 4 7 ID 7 5966 6229 3127
G1059 0 |06/23/93 63 67 ID 23
G1060 0 |06/04/93 4 7 ID 7 5163 5489 3127
G1060 0 106/23/93 67 67 D 23
G1061 0 |06/04/93 3 7 ID 8 13157 8283 3127
G1061 0 |06/23/93 120 67 3109 27
G1062 0 |06/04/93 11 7 20 8 8093 6555 3127
G1062 0 (06/23/93 89 67 1290 25
G1063 0 |06/04/93 8 7 5 8 9168 | 10610 3ia7
G1063 0 {06/23/93 91 25
G1064 O |06/04/93 7 7 ID 7 52291 | 19918 3127
G1064 O j06/23/93 313 39
G1065 0 |06/04/93 11 7 20 8 7148 9874 3127
G1065 0 |06/23/93 71 67 235 23
G1066 0 06/04/93 9 7 10 8 11356 9827 3127
G1066 0 |06/23/93 109 67 2463 27
G1067 0 |06/04/93 8 7 5 8 8126 | 12036 3127
G1067 0 [06/23/93 89 67 1280 25
G1068 0 106/04/83 6 7 ID 7 5332 5402 3127
G1068 0 |06/23/93 69 67 117 23
G1068 0 |06/04/93 8 7 10 8 5236 4743 3127
G1069 0 |06/23/93 82 67 880 24
G1070 0 |06/04/93 14 7 35 9 6361 5103 3127
G1070 0 |06/23/93 83 67 938 24
G1093 0 |06/07/93 4 5 ID 8 7249 8104 6308
G10983 0 106/22/93 39 60 ID 20
G1094 0 |06/07/93 6 5 5 7 10207 9707 6308
G1094 0 |06/22/93 74 60 821 23
G1095 0 |06/07/93 15 5 53 9 22816 | 18729 6308
G1095 0 |06/22/93 69 60 528 23
G1096 0 j06/17/93 7 6 5 7 13 39 ID 14 8234 8358 5397
G1097 0 |06/17/93 2 6 ID 6 71 39 2294 21 8459 8676 5397
G1098 0 j06/17/93 2 6 D 6 83 39 1720 20 7852 7347 5397
G1099 0 |06/17/93 15 6 44 9 81 39 3011 22 | 11016 9783 5397
G1102 0 |06/07/93 6 5 5 7 7900 7577 6308
G1102 0 {06/22/93 57 60 ID 22
G1103 0 _106/07/93 3 S ID 6 10733 9497 6308

ID = Indiatinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm®
Beta shading indicates radioactivity >1l)00d1:!!l\/lt)Ocmz
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Table 18 Page 17
Site Grounds Instrument Results
Radiocactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
G1103 0 {06/22/93 64 60 22
G1104 0 |06/07/93 42 5 197 14 22770 18729 6308
G1104 0 |06/22/93 119 60 3460 27 )
G1105 0 06/17/93 2 6 ID 6 74 39 2509 21 7009 7644 5397
G1106 0 }06/17/93 6 6 ID 7 58 39 1362 20 8404 8292 5397
G1107 0 |06/17/93 5 6 ID 7 69 21 7509 7049 5397
G1108 0 |06/17/93 42 6 178 14 115 448" 25 10886 8955 5397
G1111 0 |06/07/93 6 5 5 7 8777 7528 6308
G1111 0 [06/22/93 65 60 293 22
G1112 0 (06/07/93 8 L) 16 7 8333 7869 6308
G1112 0 |06/22/93 59 60 ID 22
G1113 0 |06/07/93 24 5 101 11 28692 | 22810 6308
G1113 0 |06/22/93 150 29
G1l114 0 |06/17/93 8 6 7 52 19 7229 8812 5397
G1115 0 |06/17/93 5 6 7 61 39 1577 20 6517 6488 5397
G1116 0 |06/17/93 6 6| 7 78 39 2796 22 7935 7241 5397
G1117 0 |06/17/93 110 6 22 94 39 3943 23| 10216 8232 5397
G1120 0 |06/07/93 3 5 6 6845 7288 6308
G1120 0 |06/22/93 66 60 3asz 22
G1121 0 |06/14/93 10 L) 8 7636 7082 5674
G1122 0 |06/14/93 66 5 17 30338 23099 5674
G1123 O |o6/17/93 2 6 6 69 39 2151 21 7651 69852 5397
G1124 o |o6/17/93 6 6 7 63 39 1720 20 6735 6471 5397
G1125 0 |06/17/93 7 6 7 73 39 2437 21 7595 6990 5397
G1126 0 |06/17/93 15 6 ] 66 39 1935 20 7530 6894 5397
G1129 0 |06/14/93 5 5 6 6004 5939 5674
G1130 0 |06/14/93 16 5 9 6986 6317 5674
G1132 0 |06/17/93 3 8 6 75 39 2581 21 7181 6812 5397
G1134 0 |06/17/93 3 6 6 56 a8 1219 19 6965 6350 5397
G1135 0 |06/17/93 6 6 7 48 as 645 19 7078 6627 5397
G1138 0 {06/14/93 4 5 6 8088 5352 5674
G1139 0 [06/14/93 8 5 7 6647 6009 5674
G114l 0 |06/17/93 9 [} 8 65 39 1864 20 7404 6550 5397
G1l142 O |06/17/93 9 6 8 52 39 232 18 6083 5753 5397
G1143 0 |06/17/93 7 6 7 46 39 502 18 5075 5073 5387
G1144 0 |06/17/93 3 6 6 60 39 1505 20 6632 6404 5397
G1146 0 |06/14/93 12 -1 8 6165 5469 5674
G1147 0 [06/14/93 2 5 5 6949 6302 5674
G1148 0O [06/14/93 8 5 7 7147 6076 5674
G1150 0 [06/16/93 5 6 7 64 47 1219 21 6631 6372 5646
G1151 0 |06/16/93 7 6 7 69 47 1577 22 7574 6963 5648

L _G1152 O 106/16/93 9 8 8 53 47 430 20 8645 5963 S646

ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100¢

CI = Confidence Interval Beta shading indicates radioactivity >1000dpm/100cm2
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

Grounds, Surface, East Plant ) GD-DIRT-EAST
61153 | o |o6/17/93 6 6 D 7 64 39| 1782 20| 7182 6916 s3s7
61157 | o |06/14/93 13 5 40 8 6163 | 5644 | 5674
G1158 | 0 [06/14/93 7 5 10 7 6704 | 6077 | 674
61159 | o |o6/14/03 12 5 35 8 6308 | s5s3s| s674
61161 | o {o6/16/93 2 6 1D 6 64 47| 1210 21| 7236 s9s4| 5646
61162 | 0 |06/16/93 4 6 bi1] 6 61 47| 1004 21} 6769| 6204 5648
61163 | o |os/17/93 5 6 b¢1] 7 61 ag| 1577 20| 7105| 8737 | 5387
61164 | o |os/17/03 15 6 44 9 69 as| 215 21| 7124 | es78| sas?
61170 | o |06/14/93 9 5 20 7 6413 | 5437 | 5674
61171 | o |o6/14/93 7 s 10 7 chha | 5798 | 674
61172 | o |oe/14/93 6 s 5 7 6077 | 5320 | 674
G1174 | o {08/16/93 s 6 pii] 7 51 47 287 20| 6927 | 6008 5646
61175 | o |06/16/93 3 6 pi) 6 57 a7 717 20| 5933 | 5736| 5648
61176 | o |06/17/93 9 6 15 8 57 3g| 1290 20| 7525] e785| sa3e7
61177 | o |o6/17/93 5 6 b ()] 7 66 3s| 1935 20] 6892| 6388 S387
61187 | 0 |o6/16/93 4 6 o)) 6 58 47 789 20 6724| 6268 | 5646
G1188 | 0 {06/17/93 4 6 )] 6 60 3g| 1505 20| e9se| 6578 | 5397
G1182 | 0 {o6/17/93 6 6 D 7 75 ag| 2581 21| e718| &31s| sas7
G1190 | o [06/14/93 5 s D 6 8158 | 5927 | 674
61180 | 0 |o6/17/93 2 6 1D 6 55 3g | 1147 19| 6734| e255| s397
61191 | 0 |o6/14/93 5 s 1D 6 8150 | 5927 | 5674
61192 | o |06/14/93 5 5 0 6 6769 | 61921 5674
61193 | o |06/14/83 5 s bi)] 6 6510 | 6328 5674
Gl194 | 0 |06/14/93 18 5 64 10 10434 | 7835 | 5674
61195 | 0 |06/14/93 39 5 168 13 7100 | 6766 | 5874
61196 | 0 [06/14/93 3 5 0] 6 6861 | 6125 5674
61197 | o |06/14/93 4 5 1D 6 6535 | 6181 5674
61108 | o |06/14/93 2 5 b¢1] 5 6633 | 5866 ) 5674
61199 | o |06/14/93 3 s i 6 6778 | 6001| 5674
61200 | 0 |06/14/93 6 5 5 7 6925 | 8119 5674
61201 | 0 {06/14/93 13 5 40 8 6847 | 6483 | 5674
61202 | 0 |06/14/83 7 5 10 7 6878 | 6497 | 5674
61203 | o [06/14/03 7 5 10 7 6708 | @379 | 5674
61204 | 0 [06/14/93 5 s D 6 7229 | 6414 | 5674
61205 | 0 [06/14/93 5 [ ()] 6 6777 | 6452 | 5874
G1206 | 0 |06/14/93 8 5 15 7 5677 | 6043 | 5674
61207 | 0 |06/14/83 2 5 1D 5 5322 | 5759 | 5674
61208 | o |06/14/93 3 5 10 6 6947 | 6738 ) 5674
61209 | 0 [06/14/93 8 5 15 7 7028 | 6348 5674
61218 | o |o6/16/93 5 6 D 7 53 47 430 20| sa66| 5438 | 5648
61219 | o |o6/16/93 3 6 b1 6 65 47| 1290 21| e6248| 6026 5646
G1220 | o los/16/93 9 6 15 8 55 47 573 20} 63951 6508 5646

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates xadioactivity >200dpm/100cme
Beta shading indicates radioactivity >1000dpm/100cm?
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)
G1221 | O [06/16/93 9 6 15 8 73 47| 1864 22| 6413| 6355| Se46
G1222 | 0 |06/16/93 4 6 b0 6 63 47| 1147 21| 6607 | 6595| 5646
G1223 | o |06/16/93 6 6 D 7 79 47| 2294 22| 6846] 6443 | 5646
G1224 | 0 |06/16/93 4 6 bi) 6 68 47| 1505 21| 7017| 6571 | S646
G1225 | 0 |06/16/93 1 6 b0 5 52 47 3ss 20| 6093 | 6152 5646
G1226 | O |06/16/93 6 6 i) 7 62 471 1075 21| 6157 5677| 5646
Gl227 | 0 |06/16/93 5 6 bi) 7 61 47| 1004 21| 6205| 6007 5646
G1228 { O |03s09/983 9 15 bi} 10 59 50 290 21| 11463 | 11373 | 8700
G1229 | O |03/09/93 16 15 5 1 68 0 581 22| 11428 | 11115]| 8700
G1230 | o |o03/09/93 11 15 b i 10 68 50 581 22| 12752 | 11278 | 8700
61231 | O |03/09/83 18 15 16 1 80 50 968 23| 11071 | 11536 | 8700
61232 | 0 |03/09/93 15 15 i} 1 71 50 677 22| 11302 | 11159 | 8700
61233 | o lo03sos/e3 17 15 11 1 53 50 97 20| 11554 | 11581 | 6700
G1234 | O |03/09/93 10 15 b0 10 72 50 710 22| 11207 | 11114 | 8700
61235 | 0 |03/09/93 7 15 bi) 9 64 50 452 21| 11128 | 11133 | 8700
61252 | o |03/08/93 9 15 () 10 66 50 516 22| 11927 | 11727 | 8700
61253 | 0 |03/09/93 9 15 D 10 59 50 290 21| 12753 | 13147 | 8700
61254 | 0 |03/09/93 9 15 bii} 10 59 50 290 21| 12104 | 12233 | 8700
G1255 | o |03/09/93 13 15 D 11 51 50 3z 20| 12577 | 12872 | 8700
61256 | o |03/09/93 16 15 5 1 55 50 161 20 | 12762 | 12916 | 8700
61257 | 0 |03/09/93 20 15 27 12 7 50 677 22| 17265 | 15002 | 8700
61258 | 0 |03/09/93 18 15 21 12 54 50 120 20 | 12274 | 12008 | 8700
G1259 | O |03/09/93 18 15 16 1 76 50 839 22| 11343 | 11659 | 8700
61260 | O |03/09/93 15 15 D 1n 69 50 613 22| 12531 | 12709 | 8700
G1261 | O |03/09/93 9 15 bio} 10 64 50 452 21| 12342 | 13108 | 8700
G1262 | o |03/09/93 17 15 1 1 58 50 258 21| 15886 | 17457 | 8700
61263 | O |03/09/93 11 15 bio) 10 89 s0| 1258 26| 23871 ] 23783 | 8700
G1264 | O |03/09/93 14 15 i 1 53 50 97 20 | 12501 | 13235| 8700
G1265 | 0 |03/09/93 17 15 1 1 72 50 710 22| 13094 | 13208 | 8700
G1266 | O 03/09/93 10 15 i) 10 57 50 2286 21} 12827 | 12776 | 8700
G1267 | o loasoe/e3 6 15 i) 9 70 50 845 22| 12255 12122 8700
G1284 | O |oas23/93 11 7 23 8 74 50 815 22| 12421 11635| 8411
61285 | O |04/23/93 12 7 29 9 60 50 340 21| 13118 | 13166 | 8411
G1286 | O |o4s23/93 15 7 46 ] 84 50 | 1154 23| 12832 | 13346 | 8411
G1287 | 0 |04/23/93 11 7 23 8 48 50 i 20| 12172 | 11763 | 8411
61288 | 0 |04/23/93 6 7 1D 7 56 50 204 21| 14410 13725 | sa11
G1289 | O |04/23/93 11 7 23 8 88 50| 1200 23| 16907 { 16445 | 8411
G1290 | o Jo4/23/93 16 7 52 10 58 50 272 21| 13422 | 13106 | 8411
61291 | 0 |04/23/93 7 7 i} 7 77 50 917 23| 13838 | 12630 | 8411
G122 | 0 |0as23/03 8 7 6 8 69 50 645 22| 14790 | 13616 | 8411
61293 | O |04/23/93 9 7 12 8 59 50 308 21| 14958 | 15571 | 8411
61294 | 0 |oas23/93 11 7 23 8 70 50 679 22 ) 17164 | 16625 | 8411
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ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radiocactivity >200dpm/1000m2
Beta shading indicates radioactivity >1000dpm/100¢m2
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Table 18
Site Grounds Instrument Results
Radiocactivity Survey
Fansteel, Inc.
(Continued)

G1295 0 {04/23/93 7 7 ID 7 55 50 170 20 | 14500 | 14435 8411
G1296 0 |04/23/93 8 7 6 8 60 50 340 21{ 14410 | 15181 8411
Gl297 O ]04/23/93 15 7 46 9 57 50 238 21| 14328 | 13583 8411
G1298 0 |04/23/93 7 7 ID 7 63 50 441 21| 13887 | 13511 8411
G1299 0 |04/23/93 5 7 0] 7 62 50 407 21| 13601 | 13047 8411
G1316 0 |04/23/93 13 7 35 9 66 50 543 22 | 14002 | 13733 8411
G1317 0 [04/23/93 11 7 23 8 56 50 204 21| 15168 | 14887 8411
G1318 0 |04/23/93 8 7 6 8 69 50 645 22| 15995 | 16430 8411
G1319 0 |04/23/93 14 7 41 g 76 50 883 22| 16305 | 16858 8411
G1320 O |04/23/93 8 7 6 8 66 50 543 22| 15933 | 16573 8411
G1321 0 |04/23/93 9 7 12 8 69 50 645 22 | 16424 | 18194 8411
G1322 0 104/23/93 9 7 12 8 71 50 713 22| 16872 | 15832 8411
G1323 0 |04/23/83 8 7 6 8 66 50 543 22 | 15074 | 15817 8411
G1324 0 |04/23/93 18 7 64 10 98 50 1630 24| 21101 | 21754 8411
G1325 0 |04/23/93 14 7 41 9 81 50 1053 231 19128 | 19214 8411
G1326 0 |04/23/93 13 7 35 9 81 50 1053 23 | 18782 | 20534 8411
G1327 0 |04/23/93 8 7 6 8 69 50 645 22| 18061 | 19945 8411
G1328 0 |04/23/93 11 7 23 8 78 50 951 23| 17872 | 17123 8411
G1329 0 |04/23/93 6 7 I 7 89 50 1324 24| 16929} 17703 8411
G1330 0 |04/23/93 17 7 58 10 96 50 1562 24 | 17600 | 17711 8411
G1331 0 {04/23/93 12 7 28 9 82 50 1087 23 | 15464 | 15307 8411
G1333 0 |06/17/93 7 6 5 7 62 38 1649 20 7253 6496 5397
G1464 0 |04/21/93 8 10 ID 8 62 57 170 22 8789 9313 7832
G1465 O |04/21/93 9 10 ID 9 72 57 509 23 8619 9128 7832
G1466 0 |04/21/93 10 10 ID 9 69 57 407 22 9790 9210 7832
G1467 0 |04/21/93 8 10 ID 8 70 57 441 23 | 10327 9252 7832
G1468 0 |04/21/93 4 10 ID 7 48 57 ID 20 8777 8406 7832
G1468 0 j04/21/93 15 10 29 10 63 57 204 22§ 10572 9977 7832
G1470 0 |04/21/93 20 10 58 11 70 57 441 23] 11095 | 10145 7832
G1471 0 |04/21/93 13 10 17 10 84 57 917 24| 11083 | 11283 7832
G1472 0 |04/21/93 11 10 6 9 57 57 ID 21| 11285 | 10694 7832
G1473 0 |04/21/93 11 10 6 9 52 57 ID 21} 11398 | 11093 7832
Gl474 0 |04/21/93 10 10 ID 9 60 57 102 22 | 12289 | 11265 7832
G1477 0 104/22/93 18 7 64 10 71 47 815 221 12023 | 12708 7917
Gl478 0 |04/22/93 14 7 41 9 72 47 849 22 | 12163 | 12042 7817
G1479 0 |04/22/93 8 7 6 8 62 47 509 21| 11495 | 10880 7917
G1480 0 |04/22/93 27 7 116 12 65 47 611 21} 11019 | 10806 7917
G1481 0 [04/22/93 13 7 as 9 75 47 951 22 | 11497 | 10668 7917
61482 0 |04/22/93 6 7 ID 7 55 47 272 20 | 11007 | 10458 7917
G1483 0 |04/22/93 18 7 64 10 83 47 1222 23 | 10959 9827 7817
G1484 0 |04/22/93 14 7 41 9 69 47 747 22| 10274 9715 7917
G1485 0O _104/22/93 18 7 84 10 69 47 247 22 | 10899 9787 7917
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GD-DIRT~EAST

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm®
Beta shading indicates radioactivity >1000dpn/100cln2
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(Continued)
R RORRAD s oi B Y 2T - o~ ~e hasastaisisiiii it b A AL
G1486 | O |04/22/93 14 7 41 9 60 47 441 21| 10334 | 9707 | 7917
G1487 | 0 |04/22/93 7 7 D 7 77 47| 1018 22| 10561 9524 ) 7917
61488 | O |04s22/93 17 7 58 10 63 47 543 21| w9920 984s| 7017
G1489 | 0 |04/22/93 13 7 35 9 62 47 509 21| 10347 | 9288 7917
61480 | O |04/22/93 18 7 64 10 67 47 679 21| 9807| 9306| 7917
61491 | 0 jo4/22/93 10 7 17 8 68 47 713 21| 1108z | 10285| 7917
61492 | 0 Jo4/22/93 14 7 41 9 91 47| 1494 23| 10757 | 10054 | 7917
61493 | 0 |04/22/93 8 7 6 8 83 87 | 1222 23| 10058 | 9825| 7917
Gl494 | 0 |04/22/03] 23 7 93 1 54 47 238 20| 10639| 9960 | 7017
61495 | 0 [04/22/93 10 7 17 8 78 47| 1053 22| 10276 | 9593 | 7917
G1496 | 0 |04/22/93 13 7 35 9 58 47 374 20| 10725| o97s5| 717
G1497 