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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
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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

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,

Paul N. Taylor
Project Manager

?Joseph M. Harrick
Practice Area Manager,
Liability Management Programs

Marcel D. Tourdot
Executive Vice President, Regional Manager

PNT/JMNI T: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 Fansteel 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 Im, 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 Obiectives

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, alluvium, bedrock, groundwater, surface water, and waste

residues were characterized to detertnine 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.
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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 6-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 (5-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 total 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-75S 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

annular 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) = %r2h x (7.48 gal
ft3

where

= 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



2-7

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 3-112-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

site.

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.

2.5 Pond Residue Sampling

Pond residues were sampled at 25 different locations within Ponds Nos. 2 (3 locations), 3 (5

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, a 5 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

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

V= k*i
n,

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 Samplini

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.



2-13

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
Ludlum 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,
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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 a 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, arsenic, barium, cadmium,

calcium, chromium, mercury, selenium, and silver), total fluoride, total ammonia, total sulfate,

nitrate, gross alpha, gross beta, and MIEK. 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, groundwater samples collected from 13 of the site

monitoring wells were analyzed for the USEPA Target Compound List (TCL) parameters to

verity 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-71S), 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 MJBK).

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, iS, 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, thorium230, radium226 , radium2M,

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 Geologv

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 Ouachita

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 Hvdrogeoloev

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 Geologe and H drogeologv

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 Geologv

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-i,

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.



3-5

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 N200W 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 Hvdrogeologr

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 10-2 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 10-3 centimeter per second. The

hydraulic conductivity of the southwest water-bearing zone ranged from 5.15 x 10-3 centimeter

per second at Well MW-56S 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 10-3 centimeter per second

at Well MW-58S. The mean hydraulic conductivity for the southeast water-bearing zone was

calculated as 5.56 x 10-3 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 1 0 4 centimeter per second to 2.74 x 104 centimeter per

second. However, average linear velocity for the southwest direction was slightly lower,
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ranging from 6.27 x 10-5 centimeter per second to 8.36 x 105 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 10-6, 1.54 x 10-5, 1.08 x 103,

and 9.72 x 10-6 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 anomalously 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 10-6

centimeter per second. The mean conductivity for the easterly flow (includes MW-167D) is

5.45 x 10-5 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 10-7 and 1.85 x 10-5 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 10-7 and 9.27 x 106 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 10-5 gallon per

minute. The volume of groundwater flow through the shale in the western portion of the

subject property is 8.30 x 10-6 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

was 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-i, 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-i 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, mercury, 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, 0 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, 0 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 mglkg (B-61,

0 foot to 0.5 feet). Nickel ranged from not detected to 79 mg/kg (B-i, 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 a 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

(MWV-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 following 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

majority 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 MIW-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 mglkg 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/I.

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.

mgtkg 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 mglkg, 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 9.5

feet), 6,800 and 5,800 mg/kg; B-59 (12.5 feet to 15 feet), 8,800 mg/kg; B-61 (0 feet to 0.5 foot),

13,000 mg/kg, B-62 (1i 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),

75,000, 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 jpg/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 ,ug/kg, B-59 (12.5 feet to 15 feet), 22,000

tLg/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

pg/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 WA" Building and in the area of Ponds Nos. 2 and 3.
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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 mgtkg.
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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/I), the maximum

contaminant level (MCL). The concentrations of leachable chromium in the five samples

ranged from 5.0 to 20.0 mg/I.

Ammonia was present in Pond No. 2 residues at concentrations ranging from 1.3 to 8.9 mg/i.

Chloride ranged from nondetected to 5.7 mg/i. Fluoride was detected from 110 to 650 mg/I.

Nitrate ranged in concentrations from 0.12 to 0.46 mg/I. Sulfate was detected at

concentrations from 2.6 to 510 mg/I. Aluminum ranged from nondetected to 270 mg/i. Calcium

was present at concentrations ranging from 13 to 300 mg/I. Iron ranged from 110 to 640 mg/I.

Potassium was identified at concentrations ranging from 15 to 170 mg/i. Magnesium ranged

from 16 to 50 mg/I. Manganese was present at concentrations ranging from 27 to 150 mg/i.

Sodium ranged from not detected to 58 mg/i.

The alkalinity of all Pond No. 2 residue samples was below 2.0 mg/I 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/l).

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/I.

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/i. 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

above established MCLs. Leachable concentrations of nickel were detected in one Pond No. 5

residue sample at a concentration of 1.3 mg/I. 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/I. Nitrate

and sulfate were detected in each Pond No. 5 residue sample at concentrations up to 7.6 and

900 mg/l respectively.

Aluminum and iron were not detected in any of the pond No. 5 residue samples. Calcium

ranged from 67 to 610 mg/I. Potassium, magnesium, manganese, and sodium were present at

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

The alkalinity of Pond No. 5 residues ranged from 21 to 60 mg/I 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 VOCs 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 mglkg 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/I; chloride at 2.2 and 3.9 mg/I, and fluoride at 4.6 and 11 mg/l. Nitrate was

detected in only one sediment sample at 0.14 mg/I. Sulfates were present at 73 and 1,200 mg/I.

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 22.5 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/i 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/I, potassium at 30 and 39 mg/I, and sodium at 40 and 53 mg/I.

The alkalinity of the two sediment samples was determined to be 14 and 20 mg/l calcium

carbonate. The specific conductance of the two samples was measured at 735 and

1,530 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/I.

Ammonia was identified in Pond No. 8 residues at concentrations ranging from 7.3 to 19 mg/I.

Chloride was detected at concentrations from 21 to 47 mg/I. Fluoride ranged from 2.4 to 9.0

mg/l. Nitrate, when detected, was present at concentrations up to 0.43 mg/I. Sulfate ranged

from 190 to 1,200 mg/I.

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/I 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 Vg/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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4.1.2.7 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 mglkg 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/lkg. 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/I 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/I.

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/I and sodium was present from 35 to 100 mg/l 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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4.1.2.8 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. MIIBK 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.
* MJBK

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 soil 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 above its established MCL of 50 pg/I. 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/l in SS-003 to 111,000 Pg/I

in SS-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/1), SS-003 (5.11 pg/i), SS-005 (12.2 pg/1), SS-1 (20.8 pg/i), SS-2 (15.2 pg/I), and SS-3

(5.51 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/i). Nickel which does not have an

MCL was detected in only two surface water samples, SS-002 (28.4 pg/i) and SS-1 (103 pg/I).

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/i 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/I) and SS-1 (120

pg/I). 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/I 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/I). Ammonia was identified only in SS-001 (6.7 mg/i), SS-002 (8.4 mg/I), and

SS-3 (0.12 mg/I). 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/I and was equaled or exceeded in SS-001 (10 mg/i) and SS-002 (15 mg/i). The MCL for

sulfate is 250 mg/l and was exceeded in only one surface water sample, SS-001 (390 mg/i).

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-52S, 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 pg/l), MW-60S (5,240 pg/I), MW-61S (6,040 pg/l), MW-62S

(1,980 pg/l), MW-66S (13,200 pg/l), MW-67S (37,900 Lg/A), MW-71S (26,700 Pg/I), and MW-74S

(394,000 pg/l). 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

pg/l), MW-59S (126 pg/I), MW-60S (391 pg/I), MW-61 (405 pg/l), MW-62S (538 Pg/l), MW-63S

(1,100 Vg/I), MW-64S (177 pg/1), MW-65S (403 pg/1), MW-66S (205 Pg/l), MW-67S (2,830 pg/I),

MW-70S (126 pg/l), MW-71S (494 pg/l), MW-73S (116 pg/I), and MW-74S (149 pg/I).

The drinking water MCL for cadmium in 5 pg/I. The following monitoring wells exhibited

concentrations of cadmium in excess of 5 pg/: MW-51S (18.1 pg/1), MW-52S (10.1 ptg/I),

MW-53S (7.17 pg/1), MW-55S (28.5 pg/I), MW-57S (8.45 pg/1), MW-58S (5.18 pg/1), MW-59S (5.86
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pg/l), MW-60S (7.2 pgA), MW-61S (6.38 pg/i), MW-62S (5.39 Pgl), MW-63S (5.55 pg/I), MW-64S

(6.39 pg/i), MW-65S (10.1 pg/), MW-66S (6.03 pg/I), MW-67S (6.69 pg/i), MW-68S (11 pg/I),

MW-69S (10.2 pg/1), MW-70S (5.32 pg/i), MW-71S (12.8 pg/i), MW-72S (9.12 pg/I), MW-73S (79

pg/l), MW-74S (119 pg/I), and MW-75S (5.65 pg/I).

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/i) and

MW-74S (1,500 pg/l). Manganese was identified in nine wells in excess of its drinking water

MCL of 50 pg/l. These wells included MW-51S (207 pg/I), MW-52S (619 pg/1), MW-60S (6,290

pg/i), MW-61S (1,370 pg/i), MW-62S (718 pg/i), MW-66S (17,200 pg/i), MW-67S (321 pg/l),

MW-71S (20,000 pg/i), and MW-74S (266,000 pg/i).

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/i),

MW-55S (16.7 pg/I), MW-56S (55.3 pg/1), MW-57S (15.8 pg/1), MW-69S (110 pg/I), and MW-73S

(110 pg/l).

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, zinc, 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 pg/ (MW-51S) to 253

pg/l (MW-74S); calcium from 1,070 pg/I (MW-67S) to 500,000 pg/i (MW-56S); cobalt from not

detected (MW-51S, 62S, and 67S) to 290 pg/i (MW-74S); iron from 926 pg/l (MW-51S) to

832,000 pg/i (MW-74S); potassium from 1,850 pg/i (MW-51S) to 235,000 pg/i (MW-60S);

magnesium from 638 pg/i (MW-67S) to 48,000 pg/i (MW-62S); sodium from 32,400 pg/i

(MW-52S) to 696,000 pg/l (MW-60S); nickel from not detected (MW-51S, MW-52S, MW-53S,

MW-62S, and MW-70S) to 2,380 pg/i (MW-74S); antimony from not detected (MW-51S,
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MW-52S, 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-75S) to 284 pg/i (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/l (MW-56S);

vanadium from not detected (MW-51S) to 2,640 pg/l (MW-74S); zinc from 18.3 pg/l (MW-61S)

to 1,480 pg/i (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-75S) 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 MW-71S) to 600 pg/l (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/I) and MW-74S (27 pg/1). The

concentrations of dissolved silver present in these well samples were below the established

MCL for this metal (100 pg/l). Dissolved arsenic concentrations exceeded the MCL for this

metal (50 pg/I) in the following wells: MW-62S (550 pg/l), MW-63S (650 pg/1), MW-65S (300

pg/l), MW-66S (430 pg/1), MW-67S (4,000 pg/1), MW-73S (180 pg/1), and MW-74S (910 pg/I).

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 above its established MCL (5 pg/I) in the following wells: MW-55S (5.5 pg/I),

MW-63S (5.1 pg/I), MW-66S (10 pg/1), MW-73S (190 ,ug/i), and MW-74S (110 pg/l). Dissolved

concentrations of chromium were only detected in MW-73S (1,400 pg/1) and MW-75S (1,500

pg/1). 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/l), MW-67S (3.6 pg/i), MW-73S (2.0 pg/i), and MW-74S (5.2

pg/i).

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/), MW-62S (180,000 pg/l), MW-63S (280,000 pg/I),
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MW-65S (53,000 pg/I), MW-66S (67,000 pg/i), MW-67S (1,000 pg/il), Mt-73S (8,000 pg/i), and

MW-74S (9,900 pg/i); nickel was detected in MW-55S (68 pg/i), MW-63S (53 pg/I), MW-65S (54

pgi), MW-66S (120 pg/I), MW-73S (2,300 pg/l), and MW-74 (2,300 pg/l); antimony was detected

in MW-55S (6.0 pLg/l), MW-63S (4.2 pg/I), MW-65S (7.2 pg/i), MW-66S (4.3 pg/I), MW-67S (12

pg/I), and MW-74S (4.0 pg/I); tin was identified in MW-62S (53 pg/l), MW-63S (61 pg/l),

MW-67S (110 pg/A), MW-73S (1,300 pg/I), MW-73S (1,400 pg/I), and MW-74S (1,500 pg/i); and

tantalum was detected in MW-62S (100 pg/i), MW-63S (200 Pg/l), MW-67S (100 pg/l), MW-73S

(900 jig/I), and MW-74S (800 pg/I).

Total concentrations of fluoride were detected in excess of its established MCL (4 mg/i) in the

following wells: MW-55S (52 mg/I)), MW-57S (19 mg/i), MW-60S (7.4 mg/I), MW-61S (25 mg/i),

MW-62S (10 mg/l), MW-63S (20 mg/l), MW-64S (39 mg/I), MW-65S (42 mg/I), MW-66S (51 mg/I),

MW-67S (3,600 mg/i), MW-68S (5.0 mg/i), MW-69S (21 mg/I), MW-70S (16 mg/i), MW-71S (54

mg/i), MW-72S (50 mg/I), MW-73S (12 mg/i), MW-74S (8.5 mg/I), and MW-75S (38 mg/I).

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/i (MW-73S) to 3,500 mg/i (MW-67S).

Total nitrate was detected above its MCL (10 mg/I) in the following wells: MW-52S (41 mg/I),

MW-57S (30 mg/1), MW-61S (29 mg/I), MW-62S (160 mg/i), MW-66S (59 mg/i), and MW-67S (69

mg/i). Sulfate was detected in 16 of 25 shallow monitoring wells at concentrations in excess

of its MCL of 250 mg/I. These wells included MW-52S (2,000 mg/I), MW-56S (2,000 mg/i),

MW-57S (270 mg/I), MW-58S (800 mg/i), MW-59S (1,600 mg/i), MW-60S (780 mg/i), MW-62S

(1,000 mg/l), MW-63S (1,900 mg/l), MW-64S (740 mg/l), MW-65S (420 mg/i), MW-66S (880

mg/i), MW-67S (2,900 mg/l), MW-71S (590 mg/i), MW-72S (1,200 mg/l), MW-73S (800 mg/i), and

MW-74S (1,600 mg/i).

MEBK was detected in MW-64S (430 pg/i), MW-67S (820 pg/i), MW-71S (37 pg/i), MW-73S

(120,000 pg/i), and MW-74S (83,000 pg/i). The state of Oklahoma 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/i 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 Lg/il) and MW-74S (36 pg/I). 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 MLBK 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 Shale 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 pg/l; MW-167D, 3.88 jLg/l; and MW-174D, 11.3 jig/I). 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/I (MW-167D). Cadmium was

identified only in MW-151D (6.3 pg/1). The MCL for cadmium is 5.0 pg/l. Lead was detected

in each bedrock monitoring well at concentrations ranging from 8.71 Pg/I (MW-167D) to 122

pg/ (MW-161D). Antimony was detected only in MW-151D (38.2 pg/l) and MW-174D (30.8

PgA).
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Fluoride was detected in each well at concentrations below 4 mg/I, the MCL for this

constituent. Ammonia was detected in MW-161D (0.33 mg/1), MW-167D (0.22 mg/1), and

MW-174D (0.44 mg/I). Nitrate was detected in each of the four wells at concentrations ranging

from 0.31 mg/i (MW-161D) to 10 mg/I (MW-151D).

MIBK was detected only in MW-174D at a trace concentration of 13 Pgll. The method

detection limit for MIBK is 10 I±g/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.
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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/g. 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
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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 WA"

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.
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* 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 contaminated 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-56S, 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-50, 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-56, 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 pCilg. This entire area appears to be affected by radioactive

materials which may have resulted from plant operations.

4.2.1.2.2.4 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-71S, 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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4.2.1.2.2.5 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-5 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 samples 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.

4.2.2.3 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 OVVRB 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 radioactivity.

4.2.3.2 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/I and 160 pCi/l respectively of gross alpha and gross beta radioactivity. MW-56S

contained 76 pCi/I 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-57S 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/I

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
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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/i of gross beta. MW-74S, located downgradient and

immediately adjacent to Pond No. 2, contains 2,600 pCi/I of gross alpha radioactivity and 930

pCi/I of gross beta. MW-71 which is located on the upgradient side of Pond No. 2 contains only

29 pCi/l 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 50 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 potentially

affected by the release of materials from Pond No. 3. As with MW-68S and MW-69S,

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 identity 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.
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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/m3) with a standard deviation of 33.2 pg/m3. 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 10-14 microcurie per milliliter

(pCi/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 10-15 jCi/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 1Pgm 3 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 pCi/ml of air. The maximum observed airborne radioactivity was 1.09 x 10-15 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.

4.4 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, ammonia, 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 WA" 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
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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
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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

C

Page 1 of 3

Monitoring
Well No.

MW-51S

MW-52S

MW-53S

MW-54S

MW-55S

MW-56S

MW-57S

MW-58S

MW-59S

Ground
Surface

Elevation
(ft amsl)

540.90

524.28

537.70

531.80

524.60

521.89

522.42

524.47

515.66

Top of PVC
Casing

Elevation
(ft amsl)

542.75

526.62

539.53

533.53

526.70

523.90

524.44

526.69

517.25

Groundwater
Elevation(l)

(ft amal)

511.45

509.94

511.69

512.27

508.49

509.22

510.80

507.93

507.21

Total
Depth
(ft bo)

31.8

18.0

33.5

30.0

22.5

18.0

19.0

23.0

15.5

Communication
Interval

(ft)

13.0 - 35.0

3.5 - 18.0

13.0 - 33.5

11.0 - 30.0

5.0 - 22.5

4.0 - 18.0

2.5 - 19.0

4.0 - 23.0

4.0 - 15.5

Communication
Zone

Unconsolidated deposits

Unconsolidated sediments

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated sediments

Unconsolidated sediments

Unconsolidated sediments

Unconsolidated sediments

Unconsolidated sediments

See footnote at end of table.



Table 1
(Continued)

C

Paze 2 of 3
Ground Top of PVC
Surface Casing Groundwater Total Communication

Monitoring Elevation Elevation Elevation"l) Depth Interval Communication
Well No. (ft amel) (ft amsl) (ft ams1) (ft bgy) (ft) Zone

MW-60S 519.88 522.10 508.45 17.0 4.0 - 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 - 20.2 Unconsolidated sediments

MW-63S 534.32 535.42 509.15 33.5 14.5 - 33.5 Unconsolidated sediments

MW-64S 632.50 534.13 508.01 31.0 12.0 - 31.0 Unconsolidated sediments

MW-65S 533.55 535.68 508.74 31.5 12.5 - 31.5 Unconsolidated sediments

MW-66S 520.83 522.63 509.57 22.0 5.0 - 22.0 Unconsolidated sediments

MW-67S 526.93 528.12 508.60 26.0 7.5 - 26.0 Unconsolidated sediments

MW-68S 527.78 529.89 509.33 26.8 9.0 - 26.8 Unconsolidated sediments

MW-69S 515.51 517.51 506.22 13.4 2.5 - 13.4 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(l) Depth Interval Communication
Well No. (ft amsi) (ft amsl) (ft amsl) (ft bgs) (ft) Zone

MW-71S 526.91 529.46 505.57 24.0 5.5 - 24.0 Unconsolidated sediments

MW-72S 512.12 513.79 503.83 19.5 3.5 - 19.5 Unconsolidated sediments

MW-73S 519.82 521.40 506.38 14.0 3.5- 14.0 Unconsolidated sediments

MW-74S 518.62 520.74 504.85 17.0 4.5 - 17.0 Unconsolidated sediments

MW-75S 510.81 511.65 504.99 9.0 3.5 - 9.0 Unconsolidated sediments

MW-151D 540.65 542.63 491.58 70.0 57.5 - 70.0 McCurtain Shale

MW-161D 522.16 524.25 503.3 46.0 34.0 - 46.0 McCurtain Shale

MW-167D 527.50 529.43 488.80 53.0 39.0 - 53.0 McCurtain Shale

MW-174D 518.51 520.32 499.31 38.0 27.0 - 38.0 McCurtain Shale

("Groundwater 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) (me/I)

Silver NA"1 ) 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 - 700 2,000 NA
Lead <10 - 700 NA 5.0
Antimony <1- 2.6 30 NA
Selenium <0.1 - 4.3 NA 1.0
Tin <0.1- 7.4 NA NA
Columbium <10-100 NA NA
Tantalum NA NA NA
Fluoride <10 - 1,900 NA NA
MEK NA 4 NA

(1)NA = Not available.



Table S
Chemsbtry Data Summary

Soil Borings and Monitoring Wells
Fansteel, Inc.

Muskogee, Oklahoma

Page 1 of 68
Sample Identification and Date

Bi Bi B1 B2 B2
(12.0-14.5) (17-19.5) (19.5-22) (9.5-12) (24.5-27)

Parameter Units 4/1l91 41191 491 491 4/1/91

Total Analyses:
Silver
Arsenic mg/kg
Barium mgkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/g
Nickel mgkg
Lead mg/kg
Antimony mg/kg
Selenium gk
Tin mgkg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Betapit
Isotopes:
Ursnium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232 048 z
LIead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m e 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 @52.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 @ 1120.4 KeV
Bismuth 214 0 1764.7 KeV
Aetinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Leat-212 0 238 KeV
Bismuth-212 0 727 KeV
Thalium-208 @683 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASIM Analysis:
Ammonia mg/NH3 N
pH -F.nits
Sulfate mgtkg

TCLP Metals:
Silver mg/I
Arsenic m/
Barium mg/I
Cadmium mglI
Chromium mg/I
Mercury
Niccel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2-pentanone (MIRK) g/kg

<10
1.2
290
<10
2900
140
<0.01
<10
19
11
<1
1800
730
16
66000
6.7±6.3
30.7±12.8
.(1)

220

<20

75000

<10
5.3
120
<10
750
14
<0.01
32
19
<10
<1
<100
41
7
13000
1.1±0.6
2.3±1.1

780

<20

66000

<10
3.1
1000
<10
600
<10
<0.01
79
67
<10
<1
<100
69
18
14000
1.0±0.6
2.0±11

380

c20

64000

<10
1A
250
<10
1500
230
0.74
<10
25
25
<1
140
510
54
60000
2A±0.8
14±1.5

180

<20

14000

<10
0.9
140
<10
1800
57
0.07
<10
14
<10

<100
36
16
24000
2.0±0.7
3.5±1.2

300

40

26000

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) (7-9.5) (24.5) (7-10)

Parameter Units 4/L91 4/1191 411/91 411/91 4/1/91

Total Analyses:
Silver mg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mR
Lead mg/kg
Antimony mio
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mgg
Fluoride
Gross Alpha
Gross Beta
Isotopes
Uranum-233 tc 234pi2
Uranium-235
Uranium-238 p i
Thorilum-228
Thorium-230 p~i
Thoriumn232
Lead-210 2 46 KeV
Thoriuma.234 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 9 1001 K eV
Radium 226 1C
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 0 1120.4 KeV pC
Bismuth.214 0 1764.7 KeV
Actinium-228 16 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 8 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mlyis NH3-N
pH A i/ nits
Sulfate mg/kg

TCLP Metals:
Silver mg/I
Arsenic mg/l
Barium mg/I
Cadmium mg/l
Chromium mglI
Mercury
Nickelc
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Dcionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
mount of Sample Extracted 6

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg

<10 <10 <10 <10 <10
0.1 1.8 1.6 2.2 3.3
<100 <100 100 <100 <100
<10 <10 <10 <10 <10
1500 8200 1800 84000 11600
<10 11 17 62 15
<0.01 <0.01 0.11 0.04 0.28
<10 <10 13 <10 11
<10 <10 <10 <10 <10
<10 <10 <10 <10 <10
<1 <1 <1 <1 <1
<100 <100 <100 130 <100
21 72 45 320 38
10 65 18 330 16
23000 150 150 720 130
12.0±7.1 2.3±0.7 1.4±0.6 1.2±0.5 1.2±0.5
16.0±11.9 3.0±0.9 3.1±0.8 0.9±0.7 1.9±0.8

260

<20

5700

2

260

<2

60

<2

340

<50

<2

240

<50<50 <50

See footnotes at end of table.



Table 3
(Continued)

Page 3 of 68
Sample Identification and Date

B5 B5 B6 B6 B6

(0-0.5) (9.0-10.5) (20.0-22.5) (0-0.5) (2.04.5)

Parameter Units 2/3193 2/3/93 2/3/93 2/3/93 2/3/93

Total Analyses:
Silver In
Arsenic mg/k
Barium mgIkg
Cadmium mgkg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mglkg
Antimony mglkg
Selenium m~
Tin mg/k
Columbium mg/k
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranum-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 Q 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m Q 1001 KeV p
Radium 226 pC
lead-214 @ 295.2 KeV
Lead-214 Q 352.0 KeV
Bismuth-214 @ 609A KeV
Bismuth.214 it 1120.4 KeV
Bismuth-214 Q 1764.7 KeV p
Actinium-228 0 338 KeV PC
Actinium-228 @ 911 KeV p
Actinium-228 0 968 XeV pC
Lead-212 0 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0143 KeV
Potassium-40 @ 1460 KeV p

ASTM Analysis:
Ammonia mg NH3-N
FH mH1Jnits
Sulfate mg/kg

TCLP Metals:
Silver mgll
Arsenic mg/I
Barium mg/i
Cadmium mg/l
Chromium mg/i
Mercury
Nickelr
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIK) jig/kg

<2.3
0.72
29
c2.3
500
4.9
0.091
<12
3.2
<23
<0.23
<12
1.2
2.3
92
14±5
22i5

<2.0
6.59
44

<2.1
1.5
100
3.0
1500
18
<0.057
13
5.4
c21
<0.23
18
9.2
13
160
14±7
23±6

<2.0
6.60
46

<2.4
1.2
270
3.3
1900
17
<0.060
24
6.1
<24
<0.24
15
7.2
13
150
10±4
24±6

<2.0
5.23
24

c2.2
0.70
46
<22
760
67
<0.058
<11
7.6
<22
<0.23
<11
2.3
3.6
62
15±5
23±5

<2.0
7.03
38

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
6.68
1.56
4.95
40.0

<1500

82.5
1.7
100
3.2
3400
25
0.12
13
8.9
825
<0.25
23
12
14
240

7.6
7.83
110

<1600<1500 <1500 <1600

See footnotes at end of table.



Table 3
(Continued)

Page 4 of 58
Sample Identification and Date

B6 B6 B7 B7 B7

(7.0.9.5) (24.5-27.0) (0-0.5) (4.5-7.0) (24.6-27.0)

Parameter Units 213U3 213U3 2W'93 213/93 21/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thornum-232
Lead-210 @ 46 KeV
Thorium-234 @63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 e 911 KeV
Actinium-228 0 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 G 143 KeV
Potassium.40 C 1460 KeV

ASTM Analysis:
Ammonia
pH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Merry
Nice
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Oranic Analyses:
4-Methyl-2-pentanone (MIBEK)

mg/kg
mg/kg
mg/kg
mgkg
mgkg
mg/kg
mg/kg
mg/kg
mg/kg
mglkg
mg/kg
mg/kg
mg/kg
mg/kg

mgci

mgci
mg/I
mg/i
mg/I

mg/l I N3

14±6
19±5

<2.5
2.6
320
3.3
2300
17
<0.063
14
8.2
<25
<0.25
16
6.3
11
170
11±5
24±5

<2.0
6.26
124

<2.3 <2.1
0.67 1.9
38 120
<2.3 3.8
600 1700
5.5 21
<0.059 <0.060
<10 11
6.6 8.7
<23 <21
<0.23 <0.24
<11 20
2.3 8.4
3.5 14
190 400
12i5 17±7
18±6 24±6

<2.0 <2.0
7.77 9.32
44 118

<2.1
0.63
64
<2.1
1500
12
<0.053
<10
2.3
<21
<0.21
<10
4.2
5.3
130
14±6
25±5

<2.0
6.02
240

pH units
pH units
pH units

g

j±g/kg <1600 <1600 <1600 <1400

See footnotes at end of table.
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Page 5 of 58
Sample Identification and Date

B8 B8 B8 BS B9
(0-0.5) (9.5-12.5) (2.0-3.5) (24.5-27.0) (0-0.5)

Parameter Units 2V4t93 2/4193 214193 214/93 21V93

Total Analyses:
Silver mgl-g
Arsenic mg/kg
Barium mgkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mQL
Nickel mg/kg
Lead mg/kg
Antimony ml~
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotope:
Uranium-233 & 234 p
Uranium-235 pCi
Uranium-238
Thorium-228
Thorium-230 p
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV

Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 49 683 KeVpi
Uranium-236 0 143 KeV
Potassium-40 40 1460 KeV

ASTM Analysis:
Ammonia mg/k NH3-N
pH IpHnits
Sulfate mg/kg

TCLP Metals:
Silver mgQ
Arsenic mgQ
Barium mg/
Cadmium mg/
Chromium mg/I
Mercury mgQ
Nickelm
Lead mg/I
Selenium mgQ

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH unit.
pH of TCLP Extract pH units
Amount of Sample Extracted u

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) gg/kg

<2.3 - <2.3 <2.5 <2.4
2A 4.9 15 2.5
43 60 54 95
<2.3 - <2.3 <2.6 <2.4
3200 20000 1500 2200
9.0 14 7.6 12
<0.057 <0.057 <0.061 <0.061
<11 c11 <12 12
7.3 - 6.1 5.9 9.0
<23 - <23 <25 <24
<0.23 - <0.23 <0.25 <0.24
<11 - 13 <12 <12
15 - 19 6.0 14
9.1 - 10 9.8 18
360 - 330 150 120
60±il 19±7 - 20±7 14±7
40±7 18±7 - 26±6 24±6

3A±0.5
0.0±0.1
2A±0.4
4.6±0.6
3.6±0.5
4.8±0.6
1A±0.8
3.2±0.8
4.1±0.8
0.0±7.4
4.9±0.9
3A±0A
3.3±0.2
3.4±0.2
3.6±0.5
3.1±0.6
5.0±0.4
5.3±0.4
5.2±0.6
4.3±0.2
6.2±1.5
4.9±0.3
0.28±0.19
17±1

2.6
7.33
160

<1500

30
11.94
80

<1500

<2.0
7.57
240

<2.0
6.47
64

<1600 <1600

See footnotes at end of table.
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Page 6 of 58
Sample Identification and Date

B9 B9 B1O B10 B10
(12.0-16.0) (15.0-17.0) (0-0.5) (2.0-4.5) (14.5-17.0)

Parameter Units 21V93 2/293 212/93 2N93 2/2/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
M ercury gk
Nickel mk
Lead mg/kg

Selenium mgkg
Tin mg/kg
Columbium mglkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238pg
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 pC11g
Lead-214 @ 295.2 KeV pC!
Lead-214 @ 352.0 KeV
Bismuth.214 @ 609.4 KeV
Bismuth-214 Z! 1120.4 KeV i/
Bismuth-214 @ 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV pii
Actinium-228 0968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV ir
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium 40 l 1460 KeV ig

ASTM Analysis:
Ammonia mg NH3-N
pH pHw nits
Sulfate mg/kg

TCLP Mctals:
Silver mg/
Arsenic mg/I
Barium mg/I
Cadmium mg/I
Chromium mg/I
Mercury mgt
Nickelr
Lead mg/i
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ,±g/kg

<2.5 <2.3 <2.3 <2.3 <2A
2.3 2.0 0.77 0A9 5.2
53 97 69 91 64
<2.5 <2.8 3.0 3.5 <2.4
3400 2000 2300 2600 1800
9.0 15 17 23 10
<0.063 <0.062 <0.062 <0.060 <0.63
<13 <12 18 20 <13
4.9 3.7 4.7 6.3 7.1
<25 <23 <23 <23 <24
<0.25 <0.25 <0.25 <0.24 <0.25
<13 12 16 <12 <12
7.5 5.0 7.4 7.2 7.5
10 8.7 11 12 11
220 210 130 140 52
12±7 14±7 18±6 42±9 13±5
24±6 23±6 27±5 33±7 24±5

<2.0
6.91
10000

<2.0
6.45
100

<1600

2.2±i.3
0.0±0.1
2.5±6.3
1.1±0.3
2.9±05
1.2±0.3
4.S±0.9
2.8±0.6
3.4±0.5
52±23
4.5±0.7
3.0±0.3
2.7±0.2
2.7±0.2
3.0±0.5
2.5±0.5
1.3±0.3
1.3±0.3
1.5±0.3
1.3±0.1

14±0.2
0.15±0.14
19±1

<2.0
6.99
220

<1600

<2.0
6.14
340

<1600

<2.0
6.44
4200

<1600 <1600

See footnotes at end of table.
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Sample Identification and Date

Bli Bll Ell B12 B12
(0-0.S) (0.5-2.0) (14.5-17.0) (0-0.5) (7.5-10.0)

Parameter Units 2/2/93 2219S3 22193 2/3193 213t93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
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 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 0 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @1583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
nH
TsCfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4.Methyl-2-pentanone (MIBK)

mg/kcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pCir

mgci
mg/Ir
mg/
mgA
mg/
mg/
mg/

<2.1 <2.4
1.3 1.1
67 170
2.8 3.1
1700 2100
22 17
<0.062 <0.060
11 16
9.0 8.4
<21 <24
<0.25 <0.24
18 14
9.9 11
15 19
81 120
18±8 18±8
21±6 22±6

<2A <2.2
4.3 2.4
180 100
3.7 3.1
2500 190O
18 21
<0.063 0.12
19 11
6.8 11
<24 <22
<0.25 <0.24
16 19
11 9.5
24 13
220 220
10±6 14±5
25±6 20±5

<2.0
6.85
90

<2.0
6.58
144

<2.0
6.53
300

<2.0
7.38
72

<2.4
1.7
35
2.7
1800
14
0.091
<12
5.8
<24
<0.24
13
7.3
11
220
9±4
26±5

<2.0
6.32
52

pH units
pH units
pH units

g

pg9/ <1600 <1600 <1500 <1S00 <1600

See footnotes at end of table.
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Sample Identification and Date

B12 B1S B13 B13 B14
(17.5-19.0) (0-0.5) (0.5-2.5) (24.6-27.0) (0-0.5)

Parameter Units 2/3193 2N93 2N93 22/93 2/2/93

Total Analyses:
Silver
Arsenic mgkg
Barium mglkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mgkg
Lead mg/kg
Antimony mglkg
Selenium mk
Tin mg/kg
Columbium mgkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uragium-233 & 234 pCilg
Uranium-235 MmR
Uranium-238 MU
Thorium-228 MN
Thorium-230 pC28
Thorium-232 MN
Lead-210 e 46 KeV MN
Thorium-234 0 63.3 KeV MN
Thorium-234 0 92.6 KeV MY
Protactinium-234m 0 1001 KeV M
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 6094 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinhum-228 0 911 KeV
Actinium-228 0 968 KeV pCi
Lead-212 @ 238 KeV pC
Bismuth-212 0727 KeV p
Thallium-208 0 583 KeV pC
Uranium-235 0 143 KeV KM
Potassium-40 0 1460 KeV pCi

ASTM Analysis:
Ammonia NH3-N

H FHUnits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/1
Barium mg/I
Cadmium mg/l
Chromium mg/
Mercury mg/
Nickelc
Lead mg
Selenium mgyp

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
hnount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) gg/kg

<2.4
6.9
170
2.9
2000
16
<0.063
15
5.6
<24
<0.25
13
8.7
15
220
14*5
25*5

<2.0
6.81
600

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
7.53
1.68
4.95
40.0

<1600

<2.1
2.0
220
2.8
1100
16
<0.059
17
8.3
<21
<0.24
11
11
20
90
21±8
26±6

<2.0
6.84
66

<1500

<2.0
2.7

3.6
1500
27
<0.067
15
6.5
<20
<0.23
15
11
18
170
17±8
22±6

<2.0
7.22
66

<1500

<2.4
3.8
140
3.2
1800
14
<0.062
17
5.8
<24
<0.25
<12
10
20
54
12±7
24±6

<2.0
742
72

<2.3
2.1
66
<2.3
1200
13
<0.060
11
7.7
<23
<0.24
<11
12
17
110
28±8
24±6

O.5±0.3
O.1±0.1
0.6i±.2
1.4±i.3
0.9±i.3
1.2±0.3
1.4±0.6
0.82±0.42
1.3i0.4
0.0±5.9
1.8*0.6
1.3i0.2
1.2±0.1
1.0±0.2
1.3i0.4
0.75±0.31
1.4l0.2
1.4±0.2
1.4*0.4
1.0±0.1
2.1±0.6
1.4l0.2
0.00±.9
13±1

<2.0
6.68
320

<1600 <1600

See footnotes at end of table.
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Sample Identification and Date

B14 B14 B16 B16 B16

(2.5-5.0) (26.5-27.5) (0-0.5) (5.0-7.5) (9.2-10.0)

Parameter Units 212J93 2/93 2J2193 22193 2W93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium.230
Thorium-232
Lead-210 0 46 KeV
Tharium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 40 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranlum-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
PRSulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
p1 with Deionized Water
pAfter Addition of 1 Normal HCL
p1 of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgtlkg
mgllkg
mg/krg
mg/kg
mg/kg2
mg/kg
mg/kg
mg/k
mg/kg

pCils

pc1,i
pg~i 2-
mg/kg

mgci

mg/i
mg/I

<2.1 <2.5 <2.
2.0 6.8 2.6
58 70 110
<2.1 <2.5 <2.0
1400 1800 10000
9.8 9.2 38
<0.067 <0.063 0.058
<11 <12 <10
4.6 6.8 6.3
<21 <25 <20
<0.23 <0.25 <0.22
<11 <12 25
9.0 10 53
12 24 17
170 300 470
20±7 17±7 38±8
25±6 25±6 27±5

<2.1 <2.1
1.8 0.55
65 140
<2.1 42.1
1400 3400
8.8 81
<0.061 <0.059
<11 <11
3.8 4.9
<21 <21
<0.24 <0.24
<11 170
6.1 11
12 7.1
640 9100
15*6 -
23±6 -

<2.0
6.85
130

<2.0
6.52
72

0.5±0.3
0.4±0.1
0.7±0.2
2.4±0.5
1.6±0A
1.1±0.3
3.4±0.8
12±0.7
1.9±0.7
0.0±5.9

2.2±0.3
2.3±0.1
2.3±0.2
2.3±0.4
2.3±0.4
2.4±0.3
2.4±0.2
2.8±0.5
1.7±0.1

2.2±0.2
0.00±0.10
15±1

<2.0
7.61
72

<2.0
5.63
174

44
4.57
46

- -<0.10
- - -<0.10

- . .<10
- - - cl.1

<0.10

* * cO.10
- - - <0.010

- <1.0
* *<0.10
* * <0.10

. . No.1
- - - 4.62

4.60

50.0

<1600 <1400 <1600 2000

pR units
pH units
pH units

g

l±g/kg <1500

See footnotes at end of table.
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Sample Identification and Date

B15 B17 B17 B17 Bl9
(10-12) (0.0.5) (0.6-2.5) (17.5-19.2) (0-0.5)

Parameter Units 212/93 223 2t2/93 2/2193 2/2/93

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

Selenium mg/kg
Tin mgkg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta ig
LIotopes:
Uranium-233 & 234 pCi
Uranium-235pi
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeVpi
Protactinium-234m 0 1001 KeV
Radium 226
Lead.214 0 295.2 KeV
Lead.214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV 4
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 5 583 KeV
Uranium-235 0 143 KeV
Potassium.40 0 1460 KeV

ASTM Analysis:
Ammonia mg/JNH3-
eH pH at
Sulfate mg/kg

TCLP Metals:
Silver mg/i
Arsenic mgtl
Barium mg/I
Cadmium mg/I
Chromium mg/l
Mercury
Nickelr
Lead mg/l
Selenium mg/l

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
41Methyl-2.pentanone (MIBK) jig/kg

- <2.0 <2.3 <2.3 <2.1
- 2.9 2.0 0.79 1.6

37 75 250 85
*2.0 82.3 2.5 8.1

140000 2900 2300 89000
- 17 <12 13 14
- <0.063 <0.060 <0.061 <0.058
- <10 <12 16 <11
- 3.1 1.9 3.7 2.3
- <20 <23 <23 <21

0.32 <0.24 <0.24 <0.23
- <10 <12 <12 12

-10 6.0 6.1 9.3
19 11 9.7 20

- 170 170 240 380
10±5 6±5 27±8 16±7 17±6
28±5 5±5 22±6 26±6 19±5

-N <2.0
7.96
1420

0.3±0.2
0.0±0.1
0.5±0.2
2.7±0.5
1l±1
2.6±0.5
1.9±0.8
1.8±0.6
2.5±0.6
0.0±7.1
3A±0.6
1.5±.3
1.6±0.1
1.6±0.2
2.0±0.5
1.8±OA
1.9±0.3
1.9±0.3
2.0±0.5
1.5±.1
2.6±0.9
1.8±0.2
0.13±0.09
17±1

4.8
7.06
320

5.0
6.75
150

<2.0
7.72
380

<1500<1400 <1500 <1600

See footnotes at end of table.



Table 3
(Continued)

Page 11 of 68
Sample Identification and Date

B19 B19 B19 B20 B20

(2.0-3A) (144-16.8) (144-17.0) (0-0.5) (2.5-4.0)

Parameter Units 2/213 2t213 2/2/93 V1t93 211/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotape
Uraim..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 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 e 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 6 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
piH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
nX of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2.pcntanone (MIBK)

mgtlcg
mg~lg
mgtkg
mg/kg

mg/kg
mg/ksg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgtkg
mpg/k

M.g

mgNH3,~t-N
mg/kg

pH uits

pH is

m~g~
m~g/

p11 uits

pH units

p~g

miglkg

<2.3 <2.1
1.1 1.9
77 68
<2.3 <2.1
1300 1300
13 12
<0.059 <0.060
<12 <10
4.8 4.7
<23 c21
<0.23 <0.24
<12 <10
7.1 4.8
11 11
240 280
14±5 16±5
20±5 24±5

15±6
25±6

<2.0
6.42
76

<2.0
6.51
122

<2A
3.6
66
<2.4
4900
22
0.090
<12
12
<24
<0.24
<12
24
15
1500

<2.0
7.81
72

<2A
1.3
47

1100
6.0
<0.062
<12
4.4
<24
<0.25
<12
1.2
2.5
200

<2.0
7.62
64

<1500 <1500 <1600 <1600

See footnotes at end of table.
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B20 B21 B21 B21 B22
(6.0-7.0) (0-0.6) (0.5-2.S) (2.5-3.6) (0-0.5)

Parameter Units 21/93 VV/3 2/1193 2/1/93 228/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes

Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120A KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 683 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
niH
sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
WH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK)

mglkg
mglkg
mg/kg
mg/kog
mg/kg
mglkg
mg/kg
mg/kg
mng/kg
mg/kg
mg/kg
mg/krg
mg/kg
mg/kg

pCvg

pci

mgcNH3.
mg/kg
pingfl

mg/I
mg/ir
mg/I.
pg/ir
mg/I
mg/I

mg/Ir H3

pH units

mgl

m±g/lg

<2.3
4.8
110
2.7
1300
24
<0.062
16
12
<23
<0.25
<11
2.S
6.2
200

<2.0
6.88
68

<2.3
3.0
69
<2.3
1500
9.1
<0.060
<11
8.5
<23
<0.24
<11
4.8
6.0
310

<2.0
6.67
72

<22
2.0
66
<2.2
1100
8.2
<0.064
<11
6.3
<22
<0.26
<11
6.1
10
2000

<2.0
6.20
220

<2.3
1.3
44
<2.3
1500
6.0
<0.061
<12
2.2
<23
<0.24
<12
<1.2
<1.2
240

<2.0
6.86
128

<2.5
2.4
110
<2.5
2100
18
0.070
16
35
<25
<0.25
21
28
14
6600
66±10
42±6

3.6±0.4
0.3±0.1
3.3±i.4
2.1±0.4
6.1±0.7
2.1±0.4
4.2±1.5
4.0±0.7
3A±0.7
0.0±7.7
7.8±0.8
4.4±0.4
4.6±0.2
4.3±0.2
4.8i0.6
4.4±0.6
22±0.3
2.2±0.3
2.2±0.5
1.9±0.1
2.6±1.0
2.0±0.2
0.33±0.15
15±1

<2.0
5.94
100

<1500<1600 <1700 <1600 <1600

See footnotes at end of table.
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Sample Identifcation and Date

B22 B22 B23 B23 B23
(4.5-7.0) (9.5-12.0) (0-0.5) (15.5-18.0) (23.0-25.0)

Parameter Units 2/M3 2t8193 2393 2/3/93 2/3/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mughr
Nickel mg
Lead mg/kg
Antimony mg/kg
Selenium gfl
Tin mgtkg
Columbium mgkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
baopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210163 46 KeV p~i r
Thorium-234 @ 63.3 K eV
Thorium-234 Q 92.6 lKeVpi
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV C
Lead-214 0i352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0i 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 K 968 KeV
Lead-212 0 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 05 83 KeV
Uranium-235 0 143 BeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mkNH3-N
pH pnlwnits
TSulfate 1 mg/kg
TCLP Metals:mgg
Silver mg/i
Arsenic mg/i
Barium mg/1
Cadmium mg/I
Chromium mg/I
Mercury mg/
Nickelr
Lead
Selenium m

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted 8

Volatile Organic Analyses:
4-Methyl-2-pentanone (MMIK) pg/kg

4.1 <2.5 <2.3 2.2 <2.3
1.2 4.1 0.81 2.7 3.2
65 53 36 100 48
<2.1 2.5 <2.3 2.7 <2.3
660 910 1000 1400 1100
5.2 6.7 6.9 14 8.1
<0.064 <0.062 <0.059 <0.059 <0.060
<11 <12 <12 <11 <12
3.3 4.6 3.8 5.3 4.0
<21 425 423 <22 <23
<0.21 <0.25 <0.23 <0.24 <0.24
<11 <12 <12 14 <12
*2.2 7.5 4.7 9.5 7.2
13 15 4.7 13 12
240 320 350 190 120
9±4 14±5 14±5 7±6 16±5
24±5 23±5 23±5 25±6 28±5

*2.0
5.95
68

<2.0
6.56
62

<2.0
7.92
60

<1500

*2.0
7.23
58

<1500

<2.0
7.56
62

<1600<1400 <1600

See footnotes at end of table.
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Sample Identification and Date

B24 B24 B24 B25 B25

(0-0.5) (9.5.12.0) (25.0-25.8) (0-0.5) (9.5-12.0)

Parameter Units 21S13 215/93 2/5/93 2tC193 2t5/93

Total Analyses:
Silver mglkg
Arsenic mgtkg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg
Nickel mg/kg
Lead mgtkg
Antimony
Selenium &k
Tinmgk
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta 111*1
Isotopes:
Uranium-233 & 234 pC
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium.232
Lead-210 0 46 ReV p
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth.214 @ 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV p
Actinium-228 0968 KeV pC
Lead-212 Q 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia zNH3N
pH pHXUnits
Sulfate mg/kg

TCLP Metals:
Silver mg/I
Arsenic mg/I
Barium mg/l
Cadmium mg/l
Chromium mg/l
Mercury mgtl
Nickelr
Lead
Selenium mgll

TCLP Extraction Fluid Data-
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH ofTCLP Extract pH units
Amount o Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg

<2.4
3.8
57
3.6
3600
17
<0.060
<12
11
<24
<0.24
<12
11
14
290
16±8
19±6 -

<2.0
8.07
300

<2.4
3.2
79
2.4
1800
13
<0.059
13
5.3
<24
0.24
<12
11
17
130
12i6
24±6

<2.0
7.85
54

<2A
2.4
68
<2.4
1500
11
0.060
<12
2.4
<24
<0.24
<12
4.8
7.2
160
12±7
15±5

<2.0
7.99
68

<2A
2.7
79
<2.4
11000
15
<0.059
<12
5.1
<24
<0.24
<12
4.7
11
190
20±8
23±6

7.0
7A9
128

<1500

<2.4
1.1
120
2.8
1900
21
<0.060
16
2.7
<24
<0.24
16
7.2
14
140
19±8
26±7

<2.0
7.66
44

<1600<1600 <1500 <1600

See footnotes at end of table.
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Sample Identifrcation and Date

B25 B26 B26 B26 B27
(23.5.26.8) (0-0.6) (0.52.0) (24.5-25.8) (0-0.5)

Parameter Units 215f93 21593 2/5/93 25/93 215/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mgtkg
Cadmium mglkg
Calcium mglkg
Chromium mg/kg
Mercury mg/k
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
&elenium In&
Tin mg/cg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotope6:

Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228 pCi
Thorium-230 p
Thorium-232 pC
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0692.6 KeV pCi
Protactinium-234m 6 1001 KeV C
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV p
Bismuth-212 0 727 KeV pC
Thallium-208 0 683 KeV pC
Uranium-235 0 143 KeV
Potassium.40 0 1460 KeV

ASTM Analysis:
Ammonia mgflN13N
pH pH it
Aulfate mg9Ikg

TCLP Metals:
Silver mg/i
Arsenic mgli
Barium mg/l
Cadmium mg/i
Chromium I
Mercury mgQ
Nickelr
Lead mg/I
Selenium mgtl

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIEK) Big/kg

82.5
1L3
67
<2.
1200
6.3
<0.064
<13
91
<26
<0.25
<13
2.5
5.1
210
15±6
23±6

c2.0
7.01
72

<1500

<2A
2.7
110
3.0
9800
23
<0.060
17
7.5
<24
<0.24
23
17
16
500
15±8
26±6

18.8
7.75
220

<1500

2.A
3.5
96
2.7
2100
16
<0.060
14
13
c24
<0.24
13
14
17
220
10±7
27±5

<2.0
7.33
240

<1600

<2A
1.2
46
82A
960
6.6
<0.061
<12
8.9
<24
<0.24
<12
4.8
7.3
260
11±7
24±5

c2.0
7.73
46

c2.4
2.0
110
3.7
3200
24
<0.060
17
11
824
0.36
21
4.8
8.4
3700
15±8
31±7

<2.0
7.31
76

<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) (24.6.26.6) (0-0.5) (7.0-9.5) (24.5.25.1)

Parameter Units 2/5/93 2/5/93 21/593 21U93 215/93

Total Analyses:
Silver In
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/g
Aintimony mlc
Selenium g/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Bt ~t
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0646 XeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Ratium 226 ir
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV pci
Bismuth-214 0 6094 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV p
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 0 968 KeV p
Lead-212 0 238 KeV p
Bismuth-212 0 727 KeV PC
Thallium-208 @ 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASIM Analysis:
Ammonia mgt NH3-N
pH pHw nits
Sulfate Pmglkg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/1
Cadmium mg/I
Chromium mg/i
Mercury mg/
Nickelr
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2.pcntanone (MIBK) jLglkg

<2.4 <2.3 <2.5 <2.5 <2.3
2.4 1.4 2.9 2.1 0.24
85 31 170 110 42
2.8 <2.3 2.9 3.0 <2.3
1600 1000 6500 2100 1000
16 7.9 23 23 7.3
<0.059 <0.057 <0.061 <0.061 <0.058
<12 <11 15 17 <12
10 3.1 7.1 3.7 2.1
<24 <23 <26 <26 <23
<0.24 <0.23 <0.25 <0.25 <0.23
16 <11 20 22 <12
9.5 2.3 8.6 8.6 <1.2
17 4.5 14 17 <1.2
2500 180 710 250 190
9±7 4±6 22±8 16±7 6±6
26±6 27±6 20±5 24±6 19±6

<2.0
6.56
72

0.3±0.5
0.1±0.2
0.3±0.3
2.0±0.7
1.4±0.7
1.8±0.7
1.8±0.7
1.10.5
1.4±D.4
0.0±6.4
1.8±0.5
1.0±0.2
0.91±0.11
1.0±0.1
1.4±0.4
0.82±0.35
1.5±0.3
1.3±0.2
1.2±0.4
1.3±0.1
1.5±0.5
1.4±0.2
0.00±0.08

5.8
9.18
174

<1600

<2.0
6.38
66

<1600

<2.0
6.81
62

<1500

<2.0
7.23
68

<1600 <1500

See footnotes at end 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) (24.6-25.5) (0-0.5) (3.44.8)

Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 21V93 2/1/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mgtkg
Cadmium mg/g
Calcium mg/kg
Chromium mg/kg
Mercury mgkg
Nickel mg/kg
Lead mg/kg

Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-2365~r
Uranium-238
Thorium-228
Thorium-230
Thorium-232 pCi
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 gCVD
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV pCi
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-2356 0143 KeV
Potassium-40 0 1460 KeV pCi4

ASTM Analysis:
Ammonia mg/NH3N
pH pHlUnits
Sulfate mg/kg

TCLP Metals:
Silver mgi
Arsenic mg/l
Barium mgll
Cadmium mg/l
Chromium mg/i
Mercury
Nicuel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl 2-pentanone (MIEK) rIg/kg

<2.2 <2.3 <2.2 - <2.1 <2.3
0.95 2.6 1.6 - 1.5 1.3
120 1400 50 90 110
2.7 <2.3 <2.2 - <2.1 2.3
4600 33000 2400 2100 2400
38 27 11 - 12 13
0.19 0.66 <0.061 - <0.059 <0.060
<11 14 <11 14 12
19 75 7.8 4.6 5.4
<22 <23 <22 - <21 <23
<0.21 <0.24 <0.24 - <0.23 <0.24
130 92 54 - <10 16
47 270 60 - 2.3 7.2
8.0 33 4.9 - 5.9 14
6400 43000 6500 - 75 140
46±9 14±6 - 9±5 12±6
32±5 26±6 - 21±5 - 26±6

3.6±0.5 5.6±0.6
0.2±0.1 0.6±0.2
3.6±O.4 6.1±0.6
1.9±0.4 1.3±0.3
2.6±0.5 0.7±0.3 -

1.9±0.4 1.3±0.3
3.2±0.8 11±1
4.3±0.8 6.6±1.7
3.9±0.6 6.4±1.7
8.5±8.3 24±10

2.8±0.3 10±1
3.0±0.2 10±1
2.8±0.2 9.6±0A -
3.2±0.5 9.9±0.8
2.8±0.5 9.0±0.6
1.8±0.3 2.6±0.3
22±0.3 3.4±0.3
2.3±0.5 3.5±0.6
2.0±0.2 3.1±0.2

2.2±0.2 2.8±0.3
0.28±0.14 0.35±0.20 -
17±1 28±1

58 120 32
7.02 6.72 5.58
136 168 74

<0.10 <0.10
<0.10 <0.10 -
<10 <10 -
<0.10 <0.10
<0.10 <0.10 -
<0.010 <0.010 -
<1.0 <1.0 -
<0.10 <0.10
<0.10 <0.10

No.1 No.1 -
6.76 6.65
2.09 3.36
5.16 5.33
50.0 50.0

<1500 <1600 <1600

.

.

.

.

.

.

.

.

. .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

- <2.0 <2.0
6.87 6.48

- 110 68
.

.

.

.

.

.

.

.

.

.

.

.

.

.

* lSOO lSOO

See footnotes at end of table.
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Sample Identification and Date

B30 B31 B31 B31 B32
(7.0-9.2) (0-0.5) (0.5-2.5) (7.5-9.0) (0-0.6)

Parameter Units 21V93 2/93 2/2/93 2/2/93 2/3/93

Total Analyses:
Silver mg/kg
Arsenic mg/kg
Barium mglkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
&eleniummgc
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228 pi
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 C 92.6 KeVpi
Protactinlum-234m 0 1001 KeV
Radium 226 i r
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinhum-228 @ 338 KeV
Actinium-228 0 911 KeV
Actinium-228 @968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV
Thailium-248 1D 583 KeV ig
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg/NH3-N
nH pH-nits
Sulfate mg/kg

TCLP Metals:
Silver mg/I
Arsenic mg/
Barium mg/I
Cadmium mgll
Chromium mg/I
Mercury mg/
Nickelr
Lead
Selenium mgll

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
nH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg

<2.2 <2.2 <2.1 <2.6 <2.3
5.3 3.0 1.6 1.7 5.4
72 69 91 200 150
2.7 <2.2 2.1 4.7 3.3
1900 1900 1700 4600 3200
10 <11 19 34 19
<0.059 <0.060 <0.059 <0.065 <0.061
17 <11 <11 24 15
7.8 8.8 9.8 16 6.8
<22 2 <21 <26 <23
<0.24 <0.20 <0.23 <0.26 <0.24
<11 <11 <11 43 32
6.9 6.0 6.9 9.1 12
11 8.4 9.4 10 15
210 160 120 280 720
- 19±6 16±6 21±6 27±7
- 23±5 21±6 31±6 28±5

<2.0
7.66
74

<1500

<2.0
6.68
90

<1600

82.0
7.50
150

<1500

4.8
6.88
184

<1700

1.3±0.8
0.1±0.2
1.7±0.7
4.0±1.1
4.6±1.2
2.5±0.8
2.0±0.6
1.5±1.0
2.0±0.3
11±6
34±0.6
1.7±0.3
1.7±0.1
1.5±0.2
1.6±0.5
1.3±0.4
1.9±0.3
1.6±D.2
1A4±.3
1.5±0.1
2.5±0.7
1.7±0.2
0.16±0.12
15±1

82.0
6.38
132

<1600

See footnotes at end of table.
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Sample Identification and Date

B32 B32 B33 B33 B33
(7.0-9.5) (24.0-27.0) (0-0.5) (4.0-7.5) (20.0-22.5)

Parameter Units 2W3/93 2/3/93 2/3/93 2/3/93 213/93

Total Analyses:
Silver mg/kg
Arsenic m)c
Barium mgkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Memorlymgk
Nickel
Lead mg/kg
Antimonymgk
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mgkg
Fluoride
Gross Alpha
Gross Beta
Isotopes:

Uranium-233 & 234 pCi
Uranium-235
Uranium-238
Thorium-228
Ihorium-230pi
Thorium-232
Lead-210 2 46 KeV
Thofium-234 K 63.3 ReV
Thorium-234 @ 92.6 KeV
Protactinium-234m V 1001 KeV
Radium 226 0 1K
Lead-214 0 295.2 2 eV 6
Lead.214 0 352.0 KeV p~i
Bismuth-214 0 609. KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinhum-228 0 338 KeV
Actinium-228 3 911 KeV
Actinium-228 0 968 KeV

Lead-212 8 238 KeV
Bismuth-212 4 727 KeV
Thallium-20S 2 583 KeV
Uranium-235 0 143 KeV
Potasium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg0 140H3V
A oH pH nits
Sulfate mg/kg

TCLP Metals:
Silver mglI
Arsenic mg/l
Barium mg/l
Cadmium mg/i
Chromium mgtl
Mercury
Nickelr
Lead mg/i
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
,H of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl-2-pentanone (MIBK) gglkg

2.3 <2A c2.3 <2.2 <2.6
3.4 2.2 1.0 2.2 1.0
78 48 10 230 130
2.4 <2.4 <2.3 <2.2 <2.5
1200 1300 290 17000 1400
11 9.9 <2.3 14 10
<0.060 <0.067 <0.059 <0.058 <0.062
<11 <12 <11 <11 <12
4.3 4.5 6.6 8.7 3.6
<23 <24 <23 c22 <25
<0.24 <0.26 <0.23 <0.23 <0.25
14 <12 <11 20 <12
9.6 7.9 3.6 110 6.2
12 13 4.7 20 7A
200 490 97 210 150
20±8 10±5 16±6 51±11 6±5
18±6 23±5 19±5 38±6 22±5

-N <2.0
6.38
400

<1600

156
6.66
128

<1700

<2.0
7.18
44

3.0±0.5
0.1±0.1
3.4±0.5
2.4±0.4
5.1±0.6
2.9±0.5
4.1±1.2
34±0.7
2.9±0.5
0.0±6.4
5.6±0.7
3.7±0.3
3.8±0.2
3.7±0.2
3.5±0.5
3.4±0.4
2.6±0.3
3.1±0.3
2.580.4
2.6±0.1
3.6±0.8
2.5±0.2
0.20±0.12
17±1

132
7.30
460

7.0
6.64
116

<1500 <1500 <1600

See footnotes at end of table.
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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 2W93 23/93 2/3J93 2/3/93 213/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 063.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead.214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
pH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH Ater Addition of 1 Normal HCL
piH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK)

mg/kg
mg/kg
mg/kg
mglk
mg/kg
mg/kg
mgkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pCiVg

mg i/}s~.
p nits
mg/kg

mgfl
mCg/
mgi/l
mg/I

mg/IrN3

<2.1
0.64
27
82.1
650
4A
0.10
<11
3.8
<21
<0.23
<11
2.3
<1.1
230
11±5
16±5

<2.0
SA8
76

<22
2.1
66
82.2
1100
13
0.099
<11
8.6
<22
<0.23
<11
10
11
420
17±6
28±5

<2.0
6.56
114

<2.2
16
280
3.9
1600
13
0.10
25
11
<22
<0.24
11
11
18
160
16±6
24±5

82.0
6.77
114

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
6.28
1.63
4.96
40.0

<1600

<2.0 <2.4
0.82 0.96
43 140
<2.0 2.7
790 1800
6.2 180
0.10 0.096
<10 <12
4.3 6.7
<20 <24
<0.023 <0.24
<10 100
10 17
13 16
43 17000
8±4 6±5
21±5 9±4

<2.0
6.79
66

480
4.69
136

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No.1
4.79

4.97
40.0

<1500 23000

pH units
pH units
pH units

g

fgt <1500 <1500

See footnotes at end of table.
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Sample Identification and Date

B35 B36 B36 B36 B36 B38
(11.0-12.0) (0-0.5) (9.0-lL0) (11.0-13.0) (23.0-24.5) (0-0.5)

Parameter Units 2W3/93 2/4/93 214/93 214/93 2/4/93 2Ng3

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg
Chromium mglkg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antimony
Selenium mlr
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotops
Urann'm-233 & 234
Uranium-23S
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeVpir
Protactinium-234m 0 1001 KeV p
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Biamuth-214 0 609A KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinim-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0143 KeV
Potassium-40 0 1460 KeV pdg

ASTM Analysis:
Ammonia mgNk N
pH t pHUnits
Sulfate mgllcg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/i
Chromium mg/i
Mercury mg/l
Nickelm
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
pH of TCLP Extract units
Amount of Sample Extracted p

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pig/kg

<2.2 <2.4 <2.4 <2.5 <2.2
0.44 3.7 - 1.1 4.6 2.7
210 43 150 18 66
2.7 <2.4 <2.4 <2.5 <2.2
3400 760 - 3000 1800 1400
210 8.3 62 17 12
0.090 <0.059 - <0.060 <0.062 <0.059
13 <12 - <12 <12 <11
9.6 4.0 - 20 1.9 11
<22 <24 - <24 <25 <22
<0.23 <0.24 <0.24 <0.25 <0.23
440 <12 - 480 13 <11
23 3.S - 35 38 21
16 4.7 11 1.2 12
53000 73 - 13000 2900 1900
27±6 27±8 360±20 - 17±7 27±7
28±5 22±7 130±10 - 25±6 27±5

- 0.8±0.3 18±1
- 0.0±0.1 0.9±0.2
- 1.1±0.4 18±1
- 1.0±0.2 20±1
- 1.2±0.3 30±1
- 1.0±0.2 21±1

1.5±0.7 15±2
- 1.6±0.5 15±3 -
- 1.3±04 19±2 -

0.0±5.4 0±13
2.2±0.5 40±2
1.1±0.2 22±1

- 1.1±0.1 22±1
* 1.L±0.1 221l
- 1.0±0.3 22±1
- 1.0±0.3 20±1

0.88±0.20 20±1
- 0.90±0.18 20±1
- 0.74±0.39 22±1
- 0.73±0.09 18±1
- 1.2±0.6 22±3 -
- 1.0±0.2 19±1 -
- 0.00±0.83 0.92±0.35 -
- 17±1 15±1

- 1.3±O4
- 0.1±0.1

0.9±0.2
- 1.5±0.3
- 1.4±0.3
- 1.7±0.3
- 2.3±0.6
- 1.7±0.6
- 1.5±0A
- 0.0±6.0

- 1.6±0.3
- 1.5±0.1
- 1.5±0.2
- 1.4±0.4
- 1.7±04
- 1.8±0.3
- 1.9±0.2
- 1.6±0A
- 1.4±0.1

- 1.6±0.2
- 0.00±0.01
- 15±1

400 <2.0 - 54 26
3.86 6.85 - 5.58 5.44
640 58 - 700 180

<2.0
6.97
44

<0.10
<0.10
<10
<0.10
0.21
<0.010
<1.0
<0.10
<0.10

No. 1
3.80

4.80
40.0

91000

- - .<010
c<0.10

- <10
- - .<010

<0.10
- - <0.010

<1.0
' c<0.10
- c<0.10

- No.1
- - 4.55

* - 4.92
- - 40.0

<1500 - 6900 <1600 <1500

See footnotes at end of table.
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B38 ESS B39 B39 B39
(2.5-8.0) (13.0-13.7) (0-0.5) (8.0-10.0) (12.0-13.0)

Parameter Units 2JV93 2W3 2V1193 2/V9S 2/193

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium.232
Lead.210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 0t 968 KeV
Lead-212 0i 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uramnium-235 0143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
pH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone (M1BK)

mg/kg
mg/kg
mg/kgf
mg/kg
mgtkg
mg/kg

mg/kgz
mg/kg
mg/kg
mg/kg

mgtlcI
m/IB
mgik
mg/i
mg/i/

mg/I
mg/I,
mg/I,
mg/i.

<22
1.9
25
<2.2
680
4.0
<0.056
<11
5.6
<22
<0.22
<11
9.0
11
280
9±5
20±6

<2.0
6.S38
44

<2.0
2.1
26
<2.0
770
<2.0
<0.05o
<10
1.6
<20
<0.22
32
120
3.3
3700
6±3
22±5

22
5.23
136

<2.4
3A
87
3.1
1600
31
<0.059
12
7.8
<22
<0.24
35
32
12
360

c2.0
6.11
54

<2.1
1.7
94
6.9
2000
34
<0.066
37
14
<21
<0.22
17
11
43
190
28±8
27±6

c2.0
6.88
66

c2.0
33
210
6.7
2100
32
<0.057
51
6.3
820
0.33
16
11
39
150

c2.0
6.98
200

<0.10 <0.10
<0.10 <0.10
<10 <10
<0.10 <0.10
<0.10 <0.10
<0.010 <0.010
<1.0 <1.0
<0.10 <0.10
<0.10 <0.10

No. 1 No. 1
7.34 7.11
1.76 1.70
4.96 4.90
50.0 50.0

<1400 <1500

pH units
pH units
pH units

g

I±g/kg <1500 1500 <1500

See footnotes at end or table.
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Sample Identification and Date

B41 B41 B41 B42 B42 B42
(0-0.5) (0.5-2.5) (9.3-11.1) (0-0.5) (0.6-2.0) (9.0-11.0)

Parameter Units V2193 21193 V//93 V1J93 V1/93 2/193

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mgk
Nickel
Lead mg/kg
Antimony mg/kg
Seleniummgk
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234 pCi/g
Uranium-235 pCi_
Uranium-238 p9. 3
Thorium-228
Thorium-230 peV
Thorium-232pi
Lead-210 @ 2 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 192.6 KeV
Protactinium-234m 1 1001 KeV p
Radium 226 0C3 K
LAta-214 R 29S2 KeV
Leat-214 O 352.0 KeV
Bismuth-214 60972 KeV pi
Bismuth-214 2 11204 KeVK
Bismuth-214 0 1764.7 KeVpi
Actinium-228 0 338 KeV
Actinium-228 D 911 KeV
Actiniumn-228 0 96 XeV pi
Leat-212 0 238 KeVpi
Bismuth-212 0 727 KeV p
Thallium-208 0 583 KeV p
Uranium-23S 0 143 KeV p
Potassium-40 0l 1460 KeV

ASTM Analysis:
Ammonia Igk~ NH3-N
eH pHoUnits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/i
Chromium mgtl
Mercury mg/
Nickelr
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
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK) pg/kg

<2.1 <2.5 <2.4 <24 .4 <2.1
1.9 1.7 <0.24 0.66 <0.23 3.3
130 91 59 240 60 330
<2.1 <2.5 <2.4 2.5 <2.4 2.8
1600 1400 1300 2400 1400 1800
9.7 13 7.2 12 11 13
<0.060 <0.062 <0.060 <0.059 <0.059 <0.068
13 <12 <12 16 <12 19
5.5 4.0 <0.24 4.7 0.58 3.9
<21 <25 <24 <24 <24 <21
<0.24 <0.25 <0.24 <0.23 <0.23 <0.23
<11 <12 <12 <12 <12 <11
9.6 3.7 3.6 4.7 3.S 5.8
12 4.9 8A 8.2 7.1 12
150 240 260 560 240 1200

- - -17±6
- - - - 30±6 -

*2.0
6.50
150

<2.0 <2.0 <2.0 <2.0 <2.0
7.12 6.89 6.28 6.51 6.55
44 94 48 52 102

- <0.10
- *<0.10

- *<10

- <0.10
- *<0.10

- * <0.010
- <1.0
- *<0.10

- *<0.10

No. 1
- 7.15

- - - - - 1.67
*-- -4.94

*- 50.0

<1600 <1600 <1600 <1500 <1500 <1500

See footnotes at end of table.
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Sample Identification and Date

B46 B4 B46 B47 B47
(0.0.5) (5.1-7.7) (19.8.22.0) (0.0.5) (0.5-2.6)

Parameter Units 2tV93 211)93 2/1193 214/93 214193

Total Analyses:
Silver
Arsenic mgg
Barium mg/kg
Cadmium mgkg
Calcium mg/kg
Chromium mg/kg
Mercury mkg
Nickel mg/kg
Lead mg
Antimony mglkg
Seleniummgk
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Betap
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV

Protactinium-234m 0 1001 KeV pCi
Radium 226 pCir
Lead-214 0 295.2 KeV pC
Lead-214 0 352.0 KeV pC
Bismuth.214 0 609.4 KeV
Bismuth.214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV pC
Bismuth-212 0 727 KeV p
Thallium-208 0 583 KeV pC
Uranium-236 0 143 KeV
Potasium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg NH3-N
pH pH Units
Sulfate mg/kg

TCLP Metals:
Silver mg/i
Arsenic mg/i
Barium mg/l
Cadmium mg/i
Chromium mg/i
Mercury mg/
Nickelr
Lead mg/I
Selenium mg/

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl-2-pentanone (MIBK) ,tg/kg

<2.
1.6
80
<2.3
5000
22
<0.059
<12
5.5
<23
<0.24
<12
7.1
11
310

<2.0
7.53
178

<1500

<2.1
<0.24
110
2.4
1200
14
<0.059
20
6.6
<21
<0.24
<11
8.2
9.4
120
311±5
24±6

<2.0
5.33
360

<1500

<2.3
1A
87
<2.8
1600
18
<0.061
<12
3.6
<23
<0.24
<12
6.1
8.5
740

84
6.70
118

<1600

<2.3
0.86
28
<2.3
640
5.4
<0.059
<12
2.2
<23
<0.23
<12
1.2
3.6
64
11±6
29±6

<2.0
6541
54

93±13
53±17

5.1±0.6
0.4±0.2
5.8±0.7
7.0±1.0
11±1
8.1±1.0
5.7±1.3
5.0±2.1
4.1±0.8
11±9
10±1
7.1U0.4
7.0±0.3
6.8±i.3
7.1±0.6
7.0±0.6
6.2±0.5
6.6±0.4
7.1±0.6
4.7±0.2
6.5±0.9
6.0±0.3
0.23±0.21
16±1

<1500

See footnotes at end of table.
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Sample Identification and Date

B47 B47 B48 B48 B48
(15.0-17.5) (24.5-26.0) (0-0.5) (12.6-15.0) (24.5-26.0)

Parameter Units 24/93 21/9S3 2/493 2/4/93 2/4/93

Total Analyses:
Silver <2A <2.5 <2A <2. <2.5
Arsenic kg 2.7 1.0 1.6 2.8 1.7
Barium mg/kg 240 200 44 110 69
Cadmium /kg 4 8.5 <2.4 <24 <2.5
Calcium mg/kg 1600 1800 820 1700 1300
Chromium mg/kg 64 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
Lead mg/kg 9.2 5.3 5.4 14 3.8
Antimony <24 <25 <24 c24 <25
Selenium mglg <0.24 <0.25 <0.24 <0.24 <0.25
Tin 710 240 <12 43 <13
Columbium mg/kg 35 130 24 93 7.6
Tantalum mg/kg 13 2.5 2.4 12 10
Fluoride mg'kg 170 180 770 1100 1100
Gross Alpha - 24±8 11±6 24±6 13±6
Gross Beta Citg 36±6 26±6 33±5 30±6
Isotopes:
Uranium-233 & 234 pCi/g- 0.6±0.8 - 1.3.5 -
Uranium-235 pC /k. 0.2±0.2 - 0.0±0.1 -
Uranium-238 pCi 0.6±0.4 - 2.0±0.6
Thorium-228 pCi/i: 2A±0.4 - 1.7±i.5
Thorium-230 pCi 2.0±0.4 - 2.9±0.6
Thorium-232 pCi 1.0±0.2 - 1.5±0.4
Lead-210 0 46 KeV pCi - 2.8±0.7 - 2.1±0.9
Thorium-234 0 63.3 KeV pCi 1.1±0.6 - 2.5±0.7
Thorium-234 0 92.6 KeV pCi - 1.5±0.4 - 2.2±0.4
Protactinium-234m 0 1001 KeV pCi 0.0±7.7 - 0.0±6.2
Radium 226 pCi 4.6±0.8 - 3.5±0.6
Lead-214 @ 295.2 KeV pCi 4 - 3.9±0.4 - 2.2±0.3
Lead-214 0 352.0 KeV pC 4.1±0.2 - 2.2±0.1
Bismuth-214 @ 609.4 KeV pCi&- 3.9±0.2 - 2.0±0.2
Bismuth-214 0 1120.4 KeV pC 4.2±0.6 - 2.2±O.
Bismuth-214 0 1764.7 KeV pCi 3.7±0.6 1.8±0.3
Actinium-228 0 338 KeV pCi 1.8±0.3 - 1.7±0.3
Actinium-228 @ 911 KeV pC 1.9±03 - 1.8±0.2
Actnium-228 0 968 KeV pC - 2.1±0.4 - 1.9±OA4
Lead-212 0 238 KeV iC 2.0±0.2 1.3±0.1
Bismuth-212 0 727 KeV pCi/k - 2.5±0.8 - 24±0.6
Thallium-208 0 583 KeV pCi/g - 2.1±0.2 1.7±0.2
Uranium-235 0 143 KeV pCW * 0.17±0.15 - 0.00±0.10
Potassium-40 0 1460 KeV pCiig - 16±1 16±1

ASTM Analysis:
Ammonia mg/kgNH3-N 178 162 3.0 320 116
pH pHUnits 4.75 5.26 6.32 7.12 8.78
Sulfate mgfkg 44 68 400 640

TCLP Metals:
Silver mg/l <0.10
Arsenic mg/l <0.10
Barium mg/l <O
Cadmium mg/l <0.10
Chromium mg/I <0.10
Mercury mg/ <0.010
Nicrel <1.0 - -
Lead mg/l <0.10 - -
Selenium <010

TCLP Extraction Fluid Data:
Extraction Fluid No.1 - -1
pH with Deionized Water pH units 4.00 - - - -
pH After Addition of 1 Normal HCL pH units NA?2 )
pH of TCLP Extract pH units 4.89
Amount of Sample Extracted g 40.0

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ,±g/kg 190000 20000 <1500 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date

B49 B49 B49 B49 B60
(0-0.5) (0.5-2.0) (4.5-7.0) (17.0-19.0) (0-0.5)

Parameter Units 2/5J93 2/93 215/93 2/5193 2/5/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury gc
Nickel mg/kg
Lead mg/kg
A~ntimonymgk
Selenium mg/kg
Tinmgkg
Columbium mglkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta

Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium.234 0 63.3 KeV
Thorium-23-4 6 92.6 KeVpi
Protactinium-234m @ 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV p
Uranium-235 0 143 KeV
Potassium-40 6 1460 KeV

ASTM Analysis:
Ammonia mgllur140-
AH mpgnHiM
Sulfate mgkg

TCLP Metals:
Silver mg/l
Arsenic mg/I
Barium mg/l
Cadmium mg/I
Chromium mg/l
Mercury mg/
Nickelr
Lead
Selenium rngll

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Orcanic Analyses:
4-Methyl-2-pentanone (MEBK) jig/kg

<2.4 - <2A <2A <2.4
2.1 2.4 1.7 0.81
1000 87 69 460
2.5 - 2.6 <2A 36
9100 - 4300 1300 3900
36 17 9.0 21
0.072 - <0.060 <0.059 0.076
16 13 <12 <12
12 - 9.4 3.7 7.0
<24 <24 <24 <24
<0.24 - <0.24 <0.24 <0.24
100 21 <12 46
330 s13 .9 68
20 - 17 9.5 21
7900 . 3200 650 1800
42±10 61±12 - 10±6 61±12
44±6 33±6 - 23±6 34±6

-N

3.2±0.4
0.1±0.1
3.5±0.4
2.4±0.3
4.6±0.4
2.7±0.3
6.2±0.9
4.3±1.5
3.4±0.6
15±7
6.8±0.7
4.1±0.3
4.2±0.2
3.9±0.2
3.7±0.5
3.8±0.4
2.6±0.3
2.9±0.3
2.6±0.5
2.5±0.1
3.5±0.7
2.3±0.2
0.00±0.12
17±1

32
6.63
220

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
5.89
1.93
4.95
40.0

<1600

3.7±0.5
0.1±0.1
4.1±0.5
2.5±0.5
5.0±0.6 -

2.4iO.4
3.9±0.8
5.2±0.9
4.0±0.6
0.0±7.7
7.7±0.8
4.3±0.4
4.6±0.2
4.3±0.2
4.4±0.6 -
3.5±0.5
2.8±0.4
2.6±0.3
2.5±0.4
2.4±0.2
2.8±0.7 -
2.6±0.3 -
0.19±0.14 -
18±1

- <2.0
7.76

- 138

162
8.00
110

4.2±0.6
0.2±0.1
4.8±0.5
1.8±i.4
S.4±0.5
1.7±0.S
3.2±1.6
4.9±1.2
4.5±1.0
0.0±6.2
6.3±0.7
3.1i0.3
3.4±0.2
2.9±0.2
3.2±0.5
2.8±0.4
2.0±0.3
2.2±0.2
2.3±i.5
2.0±0.1
2A±0.7
2.0±0.2
0.24±0.16
17±1

3.2
6.53
60

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
6.63
1.96
5.00
40.0

<1600<1500 <1500

See footnotes at end of table.
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Sample Identification and Date

B50 B60 B60 B51 B51
(0.5-2.0) (9.5-12.0) (14.5-17.0) (0-0.5) (0.5-2.5)

Parameter Units 2rr93 21/93 21W93 214193 214J93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mgkg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
&elenium gk
Tin mgtkg
Columbium mg/kg
Tantalum
Fluoride
Gross Alpha
Gross Betsa
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-23S
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 92.6 KeV
Protoctinium-234m 2 1001 XeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 362.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 05 83 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia m I W NHl3.N
DH ,Hnits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/i
Barium mgll
Cadmium mg/
Chromium mg/I
MeNuryk
Nickelr
Lead mg/I
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) tzg/kg

31±9
27±6

1.9±0.4
0.0±0.1
2.0±0.4
1A±0.3
1.5±0.3
1.4A0.3
1.4i±0.7
2.6±1.0
2.0±0.5
11±1
3.5±0.7
1.7±0.2
1.6±D.1
1.5±0.1
2.0±i.5
1.6±0.4
1.5±0.3
1.6±0.3
1.7±0.4
1.3±0.1
2.3±0.7
1.5±0.2
0.00±0.10
15±1

<2A
2.3
160
<2.4
1000
1S
<0.059
29
6.5
<24
<0.24
<12
9.5
9.5
310

62
5.70
220

<2.6
4.6
57
<2.6
1200
8.9
<0.065
15
4.4
<26
<0.26
<13
6.5
10
280
19±8
24±6

<2.0
6.19
240

82.3
1.1
32
<2.3
1200
6.1
<0.057
<11
3.4
<23
<0.23
<11
2.3
2.3
98
4±5
27±6

74±12
48±7

2.3±i.5
0.1±0.1
2.2±0.4
4.7±0.6
5.4±0.6
4.1±0.6
3.2±1.0
2.7±2.0
3.5±0.7
0.0±7.6
10±1
6.1±0.4
6.1±0.3
6.2±0.3
6.7±0.7
5.9±0.6
4.4±0.5
4.6±0.4
4.9±D.6
4.6±D.3
5.9±1.0
4.9±0.3
0.00±0.13
17±1

2
6.91
62

<1500 <1700 <1500

See footnotes at end of table.
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Sample Identification and Date

B61 B51 B52 B52 B52
(10.0-12.5) (24.0-26.0) (0-0.6) (0.5-2.5) (24.0-25.5)

Parameter Units 2/4193 2/4/93 2/4193 2(4/93 2/4/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/g
Cadmium mg/kg
Calcium mg/kcg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antunonymgk
Selenium
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Grss Beta & 234
lsotopes
Uranium-233 &c 234pi
Uranium-235
Uranium-238
Thorium-228pi2
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0@92.6 KeV pCiz
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 06609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mgthNH3-
pH pH _Units
Sulfate mglkg

TCLP Metals:
Silver mgI
Arsenic mg/l
Barium mg/l
Cadmium mg/l
Chromium mg/l
Mercuk mg/i
Nic
Lead
Selenium ig

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl-2-pentanone CMIBK) pggkg

<2.4 <2.6 82 <2.3 <2.6
2.1 1.4 0.89 0.79 1.5
71 56 28 60 48
<2A <28 <2.3 <2.3 <2.6
29000 2000 700 1100 1500
11 24 8.8 10 9.6
<0.059 <O064 <0.057 <0.057 <0.066
<12 clS <11 <11 <13
4.9 5.9 2.3 4.9 9.8
<24 <26 <23 823 <26
<0.24 <0.26 <0.23 <0.23 <0.26
22 17 <11 31 <13
57 5.1 2.3 34 5.2
18 3.8 2.3 5.7 5.2
1400 5400 480 5600 580
* 17±7 6±5 55±10 16±6
- 26±6 24±6 49±7 32±6

-N 320
8.18
220

22
7.93
240

<2.0
6A7
44

2.6±0.4
0.2±0.1
3.3±D.4
4.8±0.6
5.5±0.6
4.3±0.6
3.9±1.0
2.5±1.8
3.5±0.7
0.0±6.S
7.8±0.8
4.7±OA
4.5±6.2
4.1±0.2
4A±0.5
4A±0.5
5.0±0.4
5.5±0.4
5.2±0.6
4.9±0.2
4.9±0.8
4.9±0.3
0.00±0.13
16±1

2.6
6.04
52

62
10.47
174

<1500 <1700 <1500 <1500 <1700

See footnotes at end of table.



Table S
(Continued)

Page 29 of 58
Sample Identiication and Date

B53 B53 B53 BS4 B54
(0-0.5) (9.0-12.5) (23.0-24.9) (0-0.S) (0.5-2.0)

Parameter Units 21"3 2/"3 2t8/93 2I/93 2/5t93

Total Analyses:
Silver mglcg
Arsenic mg/kg
Barium mgkg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antimony mlr
Selenium mglkg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Urantum-238pi
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeVpir
Thorium-234 0 92.6 KeV
Protactinium-234m 01001 KeV
Raoium226 @ .
Lead-214 i 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214@ 609A. KeV
Bismuth-214 @ 1120.4 KeV pCi
Bismuth-214 0 1764.7 KeV pCi
Actinium-228 0 338 KeV pgi
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV p
Lead-212 i 238 KeV pC
Bismuth-212 0 727 KeV pC
Thallium-208 @ 583 KeV pCi
Uranium-236 0 143 KeV
Potassium-40 it 1460 KeV

ASTM Analysis:
Ammonia ms 4 01NH30
pH pXknits
Sulfate mglkg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mgl
Chromium mg/l
Mercury mg/
Nickelr
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
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) figkg

<2.4 <2.3 <2.5 <2. <2.5
0.64 2.3 1.4 3.5 1.9
24 100 130 200 2300
<24 <2.3 3.1 3.3 3.2
530 1400 1600 3000 12000
4.9 15 17 22 38
<0.059 <0.057 <0.063 0.30 0.16
<12 <11 24 16 30
2.5 5.9 4.3 35 83
<24 <23 <25 <26 <25
0.28 0.29 0.33 <0.25 <0.25
<12 16 92 21 43
<1.2 95 6.3 26 110
<1.2 4.6 3.8 17 42
150 970 3300 4600 31000
6±6 17±8 13±7 92±15 73±13
23±6 26±6 29±6 48±7 45±7

-N <2.0
6.16
74

<1500

178
7.90
220

<1500

300
6A7
740

6.4i±.6
0.2±0.1
6.7±0.6
2.8±0.5
11±1
3.3±0.5
9.7±l.2
5.9±1.6
6.4±1.5
0.0±7.9
12il
8.5±0.4
8.7±0.3
8.2±0.3
8.2±0.6
7.6±0.6
2.9±0A
3.5±0.3
3.5±0.5
2.2±0.1
3.9±0.8
3.1±0.3
0.29±0.18
20±1

34
8A6
240

4.7t0.5
0.1±0.1
4.7±0.5
2.7±0.4
8.7±0.8
3.3±0.5
6.2±1.0
4.4±0.9
4.6±0.7
16±9
12i1
7.7±0.S
7A±0.3
7.3±0.3
7.7±0.7
6.7±0.7
2.8±0.4
2.9±0.3
3.0±0.6
2.6±0.2
4.6±1.0
2.8±0.3
0.28±0.15
18±1

38
7.50
480

- <0.10 <0.10
<0.10 <0.10

- <10 <10
- <0.10 <0.10
- <0.10 <0.10
- <0.010 <0.010
- <1.0 <1.0
- <0.10 <0.10
- <0.10 <0.10

No.1 No.1
- 9.48 8.06
- 2.06 2.16
- 6.23 5.02

40.0 40.0

<1600 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date

B64 B55 B55 B66 BS6
(19.0-21.8) (1.0-2.0) (7.0-9.5) (17.0-19.0) (0-0.5)

Parameter Units 2/5/93 214193 214193 2/4/93 214193

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickelmgk
Lead mg/kg
Antimonymgk
Selenium In
Tin mg/kg
Columblum mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium.233 & 234 pCi/
Uranium-p
Uranium-238
Thorium-228
Thorium-230 ig
Thorium-2S2 ig
Lead-210 @ 46 KeV
Thorium-234 0l 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 pC/
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 683 KeV in
Uranium-235 0143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mgn NH3.
pH pH nits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mgI
Cadmium mg/l
Chromium mg/I
Mercury
Nickelr
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg

<2.4 <2.3 <2.3 <2.5 <2.4
1.2 4.3 1A 3.8 0.91
39 36 50 68 200
<2.4 <2.3 <2.3 <2.5 <2.4
940 220000 1000 1300 140000
6.7 86 8.1 8.7 6.3
<0.059 <0.058 <0.058 <0.062 0.13
<12 21 <12 <12 14
3.4 8.2 4.4 5.6 7.0
<24 <23 <23 <25 <24
<0.24 <0.23 <0.23 <0.25 <0.24
<12 16 <12 12 29
2.4 210 6.9 5.0 35
3.6 28 5.8 6.2 20
110 6800 5800 220 3000
14±7 86±12 25±7 13±6 110±10
25±6 69±7 26±6 24±6 62±7

19±1
0.6±0.2
20±1
12±1
16±1
13±1
7.9±1.5
13±2
13±1
28±11
22±1
13±1
13±1
13±1
13±1
13±1
11±1
13±1
13±1
12±1
14±1
12±1
0.60±0.26
4.6±0.9

3A
11.73
74

0.6±0.2
0.0±0.1
0.4±0.2
1.6±0.4
1.1±0.4
1.7±0.4
0.78±0.59
1.4±0.6
1.7±0.5
0.0±6.4
2.6±0.6
1.5±0.2
1.4±0.1
1.3±0.2
18±0.4
1.5±0.4
1.6±i.3
1.6±0.3
1.7±0.4
1.3±0.1
2.7±0.7
1.7±0.2
0.00±0.09
14±1

9.6
7.44
100

<1500

9.9±i.7
0.3±0.1
10±1
12±1
12±1
12±1
4.0±1
5.4±2.5
1.2±3.2
30±10
14±1
6.8iO.4
6.9±0.3
6.7±0.3
6.9±0.7
6.1±0.6
9A±0.6
11±1
11±1
9.8±0.4
11±1
9.7±0.4
0.29±0.24
10±1

74
9.85
122

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 2
12.20
8.32
5.97
40.0

<1500

N <2.0
8.29
74

<0.10
- <0.10

<10
- <0.10
- <0.10
- <0.010
- <1.0
- <0.10
- <0.10

No. 2
- 12.62
* -12.35
- 11.98
- 40.0

<1500 <1500

6.0
9.60
192

<1600

See footnotes at end of table.
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Sample Identification and Date

B56 B56 B56 B57 B57
(4.5-7.0) (12.0-14.5) (17.0.19.0) (0-0.5) (24.5-27.0)

Parameter Units 2(4/93 2/4/93 214/93 2V93 215/93

Total Analyses:
Silver
Arsenicmgg
Barium mg/kg
Cadmium mg/kg
Calcium mgtkg
Chromium mg/kg
Mercury mlc
Nickel
Lead mg/kg
Antimony mg/kg
Selenium mg/k
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross B ~ ~ r
Isotopes:
Uraiuum-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV pCi
Thorium-234 063.3 KeV p
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV p
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 01 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg/kNH3-N
liH pHUnits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/i
Chromium mg/I

Nickel
Lead
Selenium

TCLP Extraction Fluid Datag
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted P

Volatile Organic Analyses:
4-Methyl-.2pentanone (MIEK) pg/kg

<2.3
3.1
8100
3.7
5800
33
0.092
17
25
<23
<0.23
34
29
15
2200

18*6
20i5

<2.5 <2.5
2A 0.93
92 75
<2.5 <2.5
1100 1500
9.9 11
<0.063 <0.06
<13 <12
5.8 7.2
<25 <25
<0.25 <0.25
<13 <12
5.0 5.0
8.8 5.0
270 84
19±7 19±8
27±6 21±5

12.4
7.78
52

<0.10
<0.10
220
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
7.89
1.90
5A4
40.0

<1500

38
9.27
178

<2.5
<0.25
180
3.1
2800
23
<0.062
20
6.1
<25
<0.25
14
8.7
11
200
16±8
33±7

<2
7.30
132

<1600

<2
6.07
52

<1600<1600

See footnotes at end of table.
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B57 B58 B68 B58 B58
(29.5-32.0) (0-0.5) (2.04.5) (9.5-12.0) (14.5-17.0)

Parameter Units 21/693 2t9/93 2/9/93 2t9/93 2t9/93

Total Analyses:
Silver mt
Arsenic mg/kg
Barium mgtkg
Cadmium mgtkg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickelmgk
Lead mg/kg
Antimony mg/kg
Seleniummgk
Tin mg/k
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 p
Lead-214 6> 295.2 KeV p
Lead-214 0 352.0 KeV
Bismuth-214 @ 6094 KeV
Bismuth-214 01120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV pC
Thallium-208 5 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mgIkn NH3-N
pH e pH Units
Culfaw mg/kg

TCLP Metals:
Silver mg/I
Arsenic mg/l
Barium mg/I
Cadmium mg/I
Chromium mg/I
Mercury
Nickelr
Lead
Selenium mg/l

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH unite
pH of TCLP Extract pH unite
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) jLg/kg

<2.6
0.38
58
<2.6
1500
8.1
<0.064
<13
5.4
<26
<0.26
<13
8.9
15
170
11±6
26±5

<2
7A2
68

<1700

<2.4
1.6
500
<2.4
19000
49
0.091
15
18
25
<0.24
160
200
19
320
29±8
31±6

1.3±0.3
0.1±0.1
1.4±0.3
1.3±0.3
2.0±0.3
1.5±0.3
2A±0.8
2A±0.6
1.8±0.5
0.0±7.4
3.5±0.7
1.9±0.3
2.0±0.2
1.9±0.2
2.2±0.4
1A±0.4
1.6±0.3
1.6±0.2
1.9±0.4
1.6±0.1
1.5±0.6
1.6±0.2
0.00±0.09
18±1

4.2
6A8
240

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
6.13
1.83
5.00
40.0

<1600

<2.4
2.3
96
<2.4
11000
<2.4
<0.061
<12
8.0
<24
<0.24
35
53
16
3100
50±11
39±7

2.9±0.3
O.O±.1
2.6±0.3
32±0.4
3.4±0.4
1.9±0.3
3.4±0.9
3.9±0.7
2.8±0.8
0.0±6.0
4.2±0.7
3.0±0.3
2.7±0.2
2.7±0.2
2.7±0.5
2.7±0.4
1.7±0.3
1.8±0.3
2.0±0.4
1.8±0.1
2.3±0.7
1.7±0.2
0.14±0.13
17±1

300
8.62
400

<1600

<2.4
2.2
99
2.9
1900
20
<0.060
15
6.2
<84
<0.24
19
17
13
3500

110
7.81
860

12±7
25±6

<1600

See footnotes at end of table.
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B59 B59 B59 B60 B60
(0-0.5) (12.5-15.0) (2.5-.0) (0-0.5) (5.0-7.5)

Parameter Units 31t1/93 33SV93 S/13J93 3131/93 3t31/93

Total Analyses:
Silver
Arsenic mgtkg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/k
Nickel mg/kg
Lead mg/kg

Selenium mglkg
Tin mg/kg
Columbium mg/kg
Tantalum mgkg
Fluoride
Gross Alpha
Gross Betai
Isotopoes:
Uranium-233 & 234
Uranium-235 pC
Uranium-238
Thorium-228
Tborium.230 piL
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium.234 092.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 KeV
Lead-214 0 295.2 KeV pCi
Lead-214 @ 362.0 KeV pCi
Bismuth-214 0 609.4 KeV
Bismuth-214 Gl 1120.4 KeVpi
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 Zi 238 KeVoiL
Bismuth-212 0 727 KeV
Thallium-208 0 683 KeV
Uranium.235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammnonia mgktNH3-N
pH "'oHw nits
Sulfate mgUkg

TCLP Metals:
Silver mgtl
Arsenic m&Q
Barium mg/l
Cadmium mgll
Chromium mg/
Mercury mg
Nickel rcut
Lead mg/l
Selenium mg/i

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl-z-pentanone (MIBK) pgtkg

<2.3 <2.4 <1.8 <2.3 <2A
1.4 1.9 2.0 2.8 1.9
130 66 6S 71 90
<2.3 <2.4 1.8 <2.3 <2.4
2000 2000 1600 1200 1800
8.3 72 6.2 6.6 7.1
0.14 <0.060 e0.061 <0.058 <0.069
14 14 <9.2 <12 <12
6.6 5.0 6.8 14 7.0
<23 <24 <18 <23 <24
<0.20 <0.25 <0.23 <0.23 <0.24
14 c12 <9.2 <12 <12
6.2 13 9.7 8.2 7.2
6.2 8.8 11 9.4 9.7
360 8800 990 780 350
10±5 59±10 9±6 21±7 19±7
25±6 62±8 24±6 27±6 21±6

- 19±1
* 2.0±0.3
- 23±1
- 0.9±0.3

3.1±0.6
1.0±0.3

- 0.93±0.67
14±1

- 9.2±0.6
27±7

- 12±1
0.70±0.18

- 0.59±0.11
- 0.78±0.14

0.63±0.34
0.81iO.29

- 0.76iO.22
0.68±0.20

- 0.58±0.23

- 0.75±0.76
- 0.61±0.17
- 0.65±0.12

12±1

<2.0 260
6.11 5.79
68 420

<0.10
- <0.10

<10
<0.10
<0.10
<0.010

<0.10
- <0.10

No.1
4.66
NAP
4.82
40.0

<1600 22000

<2.0
6.19
46

<1500

0.7±i.2
0.0±0.1
1.O0±.2
1.7±0.4
1.5±0.4
1.3±0.4
1.5±0.6
0.83±D.56.
1.2±i.3
0.0±6.0
1.8±i.5
0.79±0.22
0.73±0.10
0.74±i.14
1.2±0.4
0.00±0.24
1.0±0.2
1.0±0.2
1.0±03

1.5±0.6
0.91±0.18
0.00±0.08
9.1±1.0

<2.0
6.29
54

<1500

<2.0
5.94
58

<1500

See footnotes at end of table.
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B60 B61 B61 B61 B62
(15.0-17.0) (0-0.5) (15.0-17.0) (5.0-7.5) (0-0.5)

Parameter Units 3/31J93 4nA/93 4/1l93 4/1/93 4/1193

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercurymgk
Nickel
Lead mg/kg
Antimony

lenium mg/kg
Tinxmls
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes: &
Uranium-233 & 234 pi
Uranium-235pi
Uranium-238pi
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 2 1001 KeV
Radium 226 010 K
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg/k 3
H pHlnits
ulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/1
Barium mg/l
Cadmium mg/i
Chromium mg/I
Mercury
Nickelr
Lead
Selenium mg/I

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH unite
pH After Addition of 1 Normal HCL pH unite

H of TCLP Extract pH units
Elnount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2.pentanone (MIBK) Igkg

<2.0 <2.3 <2.2 <2.4 <2.1
2.7 2.5 7.4 1.8 0.96
430 470 140 58 44
<2.0 2.6 8.1 <24 <2.1
2200 2500 3200 1400 850
14 240 24 8.1 5.1
<0.063 14 <0.062 <0.052 <0.058
15 16 31 <12 <11
11 76 7.4 7.0 5.6
<20 <23 <22 <24 <21
<0.24 <0.25 <0.22 <0.22 <0.23
13 63 20 <12 <11
13 240 19 7.1 15
14 28 55 11 3.5
1200 13000 950 25 60
18±6 110±20 25±8 23±8 28±8
21±6 61±7 25±6 20±6 28±6

130
5.64
94

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
5.28
1.59
4.86
40.0

<1600

8.3±0.7
0.5±0.2
7.5±0.7
5.0±0.7
14±1
4.2±0.6
10±2
11±3
9.9±2.3
24±9
17±1
10±1
10±1
9.8±0.4
9.5±0.8
9.7±0.7
4A±0.4
4.6±0.3
4.2±0.6
4.3±0.2
4.7±0.9
3.8±0.3
OA7±0.21
16±1

<2.0
5.81
440

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
6.44
1.79
4.87
40.0

<1600

1.7±0.3
0.0±0.1
18±03
1.2±0.3
1.1±0.3
1.0±0.2
1.9±0.7
1.4±0.5
2.1±0.6
0.0±5.8
2.2±0.5
1.6±D.2
1.5±0.1
1.5±0.1
1.7±0.4
1.2±0.3
1.0±03
1.4±02
1.5±0.4
1.2±0.1
1.5±0.6
1.2±0.2
0.00±0.09
17±1

560
7.68
240

<1500

0.6±0.2
0.0±0.1
0.8±0.2
1.6±0.4
0.8±0.3
1.1±0.3
1.2±0.6
1.6±0.6
1.5±0.4
0.0±7.2
1.6±0.5
1.2±0.2
1.2±0.1
12±0.1
1.0±0.4
12±0.4
1.7±0.2
1.4±0.2
1.4±0.4
1.2±0.1
2.4±0.9
1.4±0.2
0.00±0.08
14±1

18.6
6.83
76

<1500

1.0±0.2
0.0±0.1
0.9±0.2
2.0±0.4
2.0±0.4
1.2±0.3
1.7±0.7
1.9±0.6
2.2±0.7
7.0±8.8
2.6±0.5
1.5±0.2
1.6±0.1
1.5±0.2
182±0.4
1.3±0.3
1.3±0.3
1.5±0.2
1.5±0.4
0.98±0.10
1.4±0.6
1.3±0.2
0.00±0.09
13±1

<2.0
6.68
54

<1500

See footnotes at end of table.
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Sample Identification and Date

B62 B62 B6S B63 B63
(10.0-12.5) (15.0-17.0) (0-0.5) (12.5-15.0) (15.0-17.5)

Parameter Units 411J93 4/1i93 4/1/93 41/93 4/1J93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mgkg
Calcium mg/kg
Chromium mg/kg
Mercury mgtkg
Nickel mg/kg
Lead mg/kg

Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha p~g
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 92.6 KeV K
Prtactinium-234m 0 1001 KeV
Radium 226 i
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 Q 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinlum*228 0 338 KeV
Actinium.228 09 11 KeV
Actinium-228 0 968 KeV p
Lead-212 0 238 KeV p
Bismuth-212 0 727 KeV pC
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV pC
Potassium-40 0 1460 KeV pC

ASI7t Analysis:
Ammonia mglzNH3-N
pH pUw nits
Sulfate mgkg

TCLP Metals:mgk
Silver g/
Arsenic mg/l
Barium mg/l
Cadmium mg/l
Chromium mg/i
Mercury mgll
Nickelr
Lead
Selenium mgQ

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract units
Amount of Sample Extracted 8

Volatile Organic Analyses:
4-Methyl.2-pontanone lMIK) p±gtkg

<2.3 <2.3 <2.2 <2.6 <2.0
1.5 6.8 2.5 2.3 6.2
65 110 110 45 260
<2.S S.6 <2.2 <2.6 74
1100 5200 3100 1500 5300
11 84 12 9.3 83
<0.062 <0.059 <0.058 <0.058 <0.059
<12 42 <11 17 55
8.2 9.9 16 7.1 11
<23 <23 <22 <26 <20
<0.24 <0.20 <0.22 <0.24 <0.23
<12 21 17 <13 21
7.5 18 40 7.8 16
10 21 12 12 32
1100 5200 340 240 1000
19±7 36±10 20±8 22±8 26±8
30±6 35±6 27±6 29±6 36±6

<2.0
5.44
108

<1600

3.8±0.5
0.2±0.1
3.4±0.5
1.0±0.3
2.5±0.5
1.6±D.4
1.4±0.6
3.3±0.7
2.9±0.5
0.0±7.5
4.2±0.7
1.3±0.2
A.±0.1

14±0.2
1.8±0.4
1.2±0.3
1.6±0.3
1.4±0.2
1.3±0.3
1A±0.1
1.4±i.8
1.3±0.2
0.18±0.12
17±1

540
6.32
480

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
6.56
1.75
4.90
40.0

<1500

<2.0
6.34
54

<1500

0.7±i.2
0.0±0.1
0.7i0.2
0.9±0.3
1.SiO.S
1.0±0.3
1.7±0.6
1.2±0.6
1.6±i.6
0.0±5.7
2.0±0.5
1.1±0.2
1.0±0.1
0.90±0.14
1.2±i.4
0.93±0.24
1.3±S.2
1.2±0.2
1.1±04
0.96±0.09
1.8±0.6
1.1i0.2
0.00±0.08
12±1

260
7.12
76

<1600

O.9±0.3
0.0±0.1
1.1±0.3
1.5±0.4
1.8±i.4
1.9±0.4
1.6±0.6
2.0±0.9
1.4±0.3
0.0±6.2
2.0±0.7
1.5±0.2
1A±0.1
1.6±0.2
1A±0.4
1.4±0.3
1.6±0.3
1.5iO.2
14iO.4
1A±0.1
1.8±0.6
1A±0.2
0.00±D.09
18±1

520
6.88
660

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
6.76
1.62
4.85
40.0

<1600

See footnotes at end or table.
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Sample Identification and Date

B64 B64 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/L193 4N893 4/293 412/93

Total Analyses:
Silver mg/kg
Arsenic mgkg
Barium mg/kg
Cadmium mgkg
Calcium mglkg
Chromium mgkg
Mercury mgkg
Nickel mg/kg
Lead mkg
Antimony mg/kg
Selenium rk
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Uranium-233 & 234
Uranhum-236
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 6 1001 ReV p
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 61 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV p g
Thallium-208 @583 KeV
Uranium-236 0 143 KeVpi
Potassium.40 0 1460 KeV

ASTM Analysis:
Ammonia *g*kNH,3-N
pH pAnits
Sulfate mg/kg

TCLP Metals:
Silver mg/
Arsenic mgll
Barium mg/i
Cadmium mg/i
Chromium mg/l
Mercury mgl
Nickelr
Lead mg/i
Selenium mg/i

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
H of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Mothyl.2-pentanone (MIBK) pg/kg

<2.2 <2.2 4.9 <1.9 <2.4
0.46 2.5 1.0 0.29 1.3
21 260 170 26 140
<2.2 <2.2 2.2 <1.9 <2.3
470 8400 2800 370 5300
3.0 87 180 <1.9 130
<0.050 0.72 0.063 <0.062 <0.056
11 <11 22 <9.7 51
2.8 13 9.7 2.8 9.8
<22 66 <19 <19 28
<0.21 <0.20 <0.23 <0.20 <0.21
<11 2200 310 <9.7 340
2.2 400 48 1.1 65
2.2 20 13 1.1 11
750 190 14000 33 2000
18±7 41±10 44±11 18±7 110±20
27±6 68±7 40±6 30±6 56±7

4.3±0.5
0.2±0.1
4.0±0.5
3.3±0.6
4.2±0.7
1.5±0.4
4.2±1.8
6.3±1.2
4.7±1.0
11±7
7.1±0.7
4.4±0.4
4.4±0.2
4.3±0.2
4.7±0.6
3.6±0.4
2.0±0.3
2.0±0.2
1.6±0.6
2.0±1.3
2.1±0.8
1.8±0.2
0.26±0.11
33±1

1.7±0.4
0.2±0.1
1.8±0.3
2.1±0.4
1.6±0.4
1.4±0.3
2.7±0.7
2.6±D.6
1IA±0.3
0.0±7.8
5.2±0.8
3.1±0.4
3A±0.2
3.3±0.2
3.1±0.5
3.2±0.5
1.9±0.3
2.0±0.3
2A±0.5
2.2±0.2
2.9±0.8
2.3±0.2
0.20±0.13
20±1

0.3±0.2
0.0±0.1
0.7±0.2
2.5±0.5
3.6±0.6
1.6±0.4
12±2
2.0±1.3
0.00±0AO
0.0±9.6
16±1
18±1
18±1
18±1
18±1
16±1
2.6±i.4
2.5±0.3
2.7±0.5
2.9±0.2
2.7±1.0
3.1±0.3
0.00±0.17
21±1

<2.0 140 240 <2.0 380
6.85 3.56 3.88 6.43 6.51
54 52 146 66 400

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
4.28
NAP
4.78
40.0

33000

- <0.10
- <0.10
- <10
- <0.10
- <0.10

<0.010

- 0.10
- <0.10

No.1
6.84

- 1.75
5.24
40.0

<1400 c1600<1400 30000

See footnotes at end of table.
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B65 B66 B66 B66 B67
(20.0-22.5) (0-0.5) (6.0-7.5) (17.5-20.0) (0-0.6)

Parameter Units 4M3 4*1W3 4/2t93 4J2193 4/3193

Total Analyses:
Silver mglkg
Atenic mglg
Barium mg/kg
Cadmium mgfkg
Calcium mg/k
Chromium mgkg
Mercurymgk
Nickel
Lead mgkg
Antimony mg/kg
Selenium gk
Tin mg/kg
Columbium mkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Ilstopqs:
Uranium-233 & 234 pCi/g
Uranium-235
Uranium-238
Thorium-228pii
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226pir
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV pCi
Bismuth.214 0 609A KeV C
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 9 11 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV
Thallium-2D8 @5 83 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia m 3-

nH pHMnmits
Sulate mg/g

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/i
Cadmium mg/I
Chromium mg/I
MeN uryk
Nickelr
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid

wiH vth Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
nH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2-pentanone (MIBK) I±g/kg

<2.1 <2.2 <2.1 <2.2 <2.3
3.8 0.67 2.2 6.4 1.1
52 28 88 170 61
2.8 8.2 <2.1 <2.2 <2.3
330 410 2700 640 780
11 2.5 9.1 11 2.7
<0.068 <0.055 <0.051 0.074 <0.058
16 <11 <11 13 <12
5.7 3.6 11 30 5.2
<20 <22 <21 <22 <23
<0.23 0.33 <0.20 <0.22 <0.24
<10 <11 29 12 <12
7A 1.1 64 11 2.5
12 2.3 9.7 12 5.0
1500 19 1100 1300 40
39±10 11±5 34±8 17±6 14±5
39±6 23±5 29±5 24±5 21±6

-N

4.9±0.6
0.0±0.1
5.1±0.6
2.2±0.4
3.8±0.6
2.3±0.5
1A±0.7
5.1±0.6
3.8±0.4
0.0±7.1
4.5±0.7
1.0±0.2
0.98±0.10
1.0±0.1
1A±0.4
1.2±0.3
1.6±0.3
1.6±0.3
1.6±0.4
1.3±0.1
2.0±0.6
1.7±0.2
0.24±0.10
17±1

360
6.21
240

3400

1.8±0.2 -
0.1±0.1 -
1.9i0.3 -
1.7i0A -
2.8±0.5 -
1.5±0.3
1.6tO.6 -
1.9±0.5 -
2A±0.5 -
0.0±6.9
4.0±0.7
2.4i0.3
2.3±0.2 -
2.1±0.2
22±0.5
2.4±0.4
2.0±0.3
1.8±0.3
1.9±0.6
1.7±0.1
2A±0.7 -
1.8±0.2
0.22±0.13
17±1

8.0 114 128
6.34 7.18 6A3
58 220 174

- <0.10
- <0.10
- <10
- <0.10
- <0.10
- <0.010

- - <0.10
- - <0.10

- - No.1
- - 5.65

1.61
- - 5.32
- - 40.0

<1400 <1300 <1500

<2.0
5.92
58

<1500

See footnotes at end of table.
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Sample Identification and Date

B67 B67 168 B68 B68
(2.5-5.0) (7.5-10.0) (00.5) (2.5-5.0) (7.5-10.0)

Parameter Units 4J3 4WAO3 4Ja'3 4W93 4/1&93

Total Analyses:
Silver mglkg
Arsenic mg/g
Barium mg/kg
Cadmium mg/g
Calcium mg/kg
Chromium mg/kg
Mercury mtc
Nickel mg/kg
Lead mg/kg
Antimony mg/hr
Selenium
Tin mg/kg
Columbium mg/g
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Bptf
Isotopess

Uranium.233 & 234 pCir
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 peV
Lead-214 u 2952 2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium.228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @ 583 KeV pCi
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV pCi

ASTM Analysis:
Ammonia mgkg 3N
pH pHUnts
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/
Barium mg/
Cadmium mgQ
Chromium mgl
Mercury mg/
Nickelu
Lead
Selenium mgtl

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK) jig/kg

<2.0
0.66
87
<2.0
<00
<2.0
0.061
<10
1.6
<20
<0.20
<10
1.1
3.2
180
8±5
24±6

82.0
8.85
58

<1300

<2.0
0.29
25
<2.0
470
<2.0
<0.057
<10
0.81
<20
<0.20
<10
3.4
11
130
15±6
26±5

<2.0
5.82
54

<2.3 <2.3 <2.3
2S 2.2 1.1
66 67 48
8.3 <2.3 <2.3
890 840 570
6.3 5A 3.5
<0.062 <O.058 <0.053
<12 <12 <11
4.4 4.6 3.6
<23 <23 <22
<0.24 <0.23 0.50
<12 <12 <11
6.1 4.9 2.3
8.6 8.5 4.7
290 79 68
13±5 6±5 5±4
20±5 21±6 27±5

<2.0
6.14
52

<2.0
5.84
52

82.0
6.61
58

<1400 <1500 <1500 <1500

See footnotes at end of table.
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B69 B69 B69 B70 B70
(0-0.5) (0.5-2.5) (5.0-7.5) (0-0.5) (5.0-7.5)

Parameter Units 4/3/93 4/3/93 4W3/93 3/31/3 3/31/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranum-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m. 01001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 1 1120A KeV
Bismuth-214 @ 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 05 83 KeV
Uranium-235 0143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia

Sulfate
TCLP Metals:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone tMIBK)

mg/kg
mg/kgz
mg/kcg
mg/kog
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kgIiI2

pCir

mg/Z
mg/iz
mg/ii
mg/iZ
pmi/r
mg/ii

mg/hrNH-

42.1
1.5
45
<2.1
3200
19
0.41
10
12
421
<0.2
77
37
14
270
18±6
29±5

<2.0
6.16
46

<2.3
2.5
66
<2.3
950
7.3
<0.05S8
<11
12
<23
<0.23
11
16
8.4
1100
20±6
24±5

<2.0
6.09
62

<2.0
2.0
160
42.0
1000
7.3
<0.059
11
4.3
<20
<0.23
<10
4.8
9.6
49
9±5
23±5

<2.0
9.25
66

<2.1
2.2
73
<2.1
1400
7.8
<0.054
<11
7.7
<21
0.44
<11
9.4
8.2
230
14±6
26±6

<2.0
5.92
54

9±5
22i6

pH units
pH units
pH units

g

gg/kg <1400 <1500 <1500 <1500

See footnotes at end of table.
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B70 B70 B71 B71 B71
(1265 14.0) (14.016.5) (0-0.5) (7.5-10.0) (10.0-12.5)

Parameter Units 31J3193 3t31/93 SIL393 SI31J93 3S31/93

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mgkg
Calcium mg/kg
Chromium mg/g
Mercury mg/kg
Nilckelmgk
Lead mg/kg
Antimony
Selenium ml4
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
IsotoGroas Beta ig
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV p
Protactinium-234m G 1001 KeV
Radium 226
Lead.214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609A KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 06968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV p
Thallium-208 e 583 KeVpi
Uranium-235 41 143 KeV
Potassium-40 0 1460 KeV pCi,

ASTll Analysis:
Ammonia mgkINH3
pHpUnits
Sulfate mglkcg

TCLP Metals:
Silver mg/
Arsenic mg/l
Barium mg/i
Cadmium mg/i
Chromium mg/i
Mercury mg/
Nickelr
Lead mg/
Selenium mg/i

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIEK) gg/kg

<1.9
0.88
29
<1.9
2000
10
<0.051
<9.3
2.5
<19
<0.20
130
190
2.1
6200

10.6
5.67
62

<1300

<2.2
1.6
59
*2.2
1600
13
<0.057
<11
3.5
<22
<0.22
42
30
5.7
2500
12±6
24i6

5.6
5.38
62

<1400

*d2
1.5
57
*2.2
1400
11
<0.06
<11
8.7
<22
<0.25
52
100
8.8
1000
18±6
22i6

c2.0
5.49
52

<1600

<2.1
2.5
59
<2.1
1200
6.4
<0.057
<11
6.0
<21
<0.23
<11
8.4
8.4
330
8±6
24±6

<2.0
6.05
64

<1500

<2.1
1.9
46
<2.1
1400
4.1
<0.057
<11
6.3
<21
<0.22
<11
9.3
4.7
2000
9±6
32±6

9.2
5.83
46

<1500

See footnotes at end of table.



Table 3
(Continued)

Page 41 of S8
Sample Identification and Date

B72 B72 B72 B73 B73
(0-0.5) (12.6-15.0) (15.0-16.0) (0.8-2.0) (2.04.5)

Parameter Units 4/1l93 4/1/93 4/l/93 4193 4/2/93

Total Analyses:
Silver mg/kg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury gk
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
Selenium mgkg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross B:ta
Grosspes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 92.6 KeV 1
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 0 1120.4 KeV
Blsmuth-214 0 1764.7 KeV p
Actinium-228 0 338 KeV pC
Actinium-228 0 911 KeV C
Actinium-228 0 968 KeV p
Lead-212 0 238 KeV pC
Bismuth-212 0 727 KeV p
Thallium-208 0 583 KeV pC
Uranium-235 0 143 KeV pC
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia NH&

H ph nits
Ilfate mglkg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/I
Chromium mg/I
Mercury mgt
Nickelc
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
H of TCLP Extract pH units
Amount of Sample Extracted 8

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK) ug/lcg

<2.2 <1.8 <2.4 <2.2 <1.9
1.5 1.1 1.5 4.9 1.9
46 57 100 600 54
82.2 <1.8 <2.4 2.2 <1.9
1300 4400 5000 150000 890
6.8 28 140 14 8.9
<0.061 <0.053 <0.068 0.26 <0.059
<11 <9.2 <12 <11 <9.4
7.7 4.2 7.5 13 7.4
<22 <18 40 <22 <19
<0.23 <0.17 <0.24 <0.20 <0.23
<11 96 630 25 <9.4
8.9 120 160 160 4.7
8.9 3.4 6.3 33 3.5
1600 6800 12000 1300 160
20±8 24±8 120±20 - 13±6
29±6 30±6 100±10 19±5

N <2.0
5.15
52

<1600

5.5±0.9
0.0±0.1
5.0±0.8
0.7±0.3
1.7±0.4
1.1±0.3
1.3±0.5
5.1±0.7
3.5±0.3
15±9
4.4±0.6
0.47±0.19
0.50±0.09
0.60±0.11
0.00±0.28
0.62±0.32
0.75±0.22
0.56±0.21
0.82i0.31
0.53±0.09
0.00±0.48
0.62±0.14
0.14±0.14
18±1

30
5.25
260

<1400

44±2
2.3±0.5
47±2
0.9±0.3
0.9±0.3
0.7±i.2
1.5±1.1
49±3
32±1
74±12
34±1
0.84±0.25
1.2±0.1
0.98±0.14
1.3±0.4
1.10.3
14±0.3
1.3±0.2
0.92±0.28
0.94±0.11
1.2±0.8
1.1±0.2
2.0±0.2
16±1

108
4.22
480

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 1
4.12
NAP
4.71
40.0

7600

82.0
12.28
90

<0.10
<0.10
<10
<0.10
<0.10
<0.010

<0.10
<0.10

No. 2
11.43
9.57
6.22
40.0

<1300

66
7.18
74

<1500

See footnotes at end of table.
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Sample Identification and Date

B73 B78 B74 B74 B74
(4.6-7.0) (14.5.17.0) (0-0.5) (0.5-2.6) (10.0-12.5)

Parameter Units 4P1U3 4W3 4W93 4/2J93 4/2/93

Total Analyses:
Silver =g/kg
Arsenic mgkg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg
Lead mg/kg
Antimony mg/kg
Selenium
Tin mglk
Columbium mg/kg
Tantalum mgIkg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-23S & 234
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 6Z 92.6 KeVpit
Protactinium-234m 0 1001 KeV pC
Radium 226 p
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV p
Bismuth-214 @ 609.4 KeV C
Bismuth-214 Q 1120.4 KeV p
Bismuth-214 0 1764.7 KeV
Actinium-228 0 339 KeV
Actinium-228 3 911 KeV
Actinium-228 0 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 Q 583 KeV
Uranium-2356 143 KeVpiL
Potassium-40 @ 1460 KeV

ASTM Analysis:
Ammonia mgllcNH3
pH pH Units'
Sulfate mgtkg

TCLP Metals:
Silver mgll
Arsenic mg/
Barium mg/
Cadmium mg/
Chromium mg/I
Mercury mg/
Nickel
Lead mg/l
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH unitS
p of TCLP Extract pH unitS

Aount of Sample Extracted g
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ILg/kg

<24 <2.4 <2.3 <2.3
- 1.7 2.8 1.1 2.4
- 98 47 120 77
- <2.4 <2.4 <2.3 2.6

1400 1300 700 2700
7.9 12 7.5 21
<0.055 0.078 <0.057 <0.061

- <12 <12 <11 15
- 5.8 7.1 11 6.3
- <24 <24 <23 <23

<0.24 <0.24 <0.24 <0.24
- <12 <12 <11 41

6.0 110 13 3.7
11 9.6 4.8 7.3

- 90 1100 280 170
210±20 13±6 130±10 160±20 16±6
81±7 25±5 69±7 89±8 24±5

N

17±1
0.9±0.2
18±1
16±1
22±1
11±1
9.0±1.8
12±3
13±1
42±14
28±1S
18±1
18±1
18±1
18±1
17±1
11±1
11±1
11±1
8.2±0.3
12±1
10±1
0.94±0.30
10±1

<2.0
6.89
62

17±1
08±0.2
18±1
7.1±0.7
9.2±0.8
6.0±0.7
3.7±0.2
17±2
14±1
24±11
20±1
5.7±0.4
5.6±0.3
5.5±0.3
5.0±0.6
6.6±0.6
5.2±0.4
5.4±0.4
5.8±0.6
4.8±0.3
6.1±1.1
5.0±0.3
0.66±0.22
15±1

<2.0
6.39
58

<2.0
5.98
220

7.4
7.16
380

<1500 <1600 <1500 <1500

See footnotes at end or table.
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MW-51S MW-61S MW-51S MW-52S MW.52S
(0-2.0) (14.5-17.0) (27.0-29.5) (040.) (3.5-7.0)

Parameter Units 41/i91 4/191 4/1/91 210/93 2/1O093

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
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 6163.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
Lead 214 @ 295.2 ReV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 e968 KeV
Lead-212 @ 238 KeV
Bismuth-212 0 727 BeV
Thallium-208 @ 583 leV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia

Sulfate
TCLP Metals:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After ddition of 1 Normal HCL
H of TCLP Extract

Amount of Sample Extracted
Volatile Organic Analyses:

4-Methyl 2-pentanone (MIBB)

mg/kg
mgtkg
mg/kg

mg/kcg
mg/kg
mg/kg
mg/kcg
mg/kg
mg/kg
mg/krg
mg/kg
mg/kcg
mg/kug

pCci,

p~ig

pCVR
pg/~ir-
mg/kg
mg/I2

mg/kgNH-
mg/Ig

mg/l

<10 <10 <10 c2A
0.6 2 0.4 4.1
<100 100 <100 150
<10 <10 <10 <24
900 1800 1000 2400
<10 17 <10 19
0.11 0.07 0.07 <0.061
<10 13 <10 15
<10 <10 <10 11
<10 <10 <10 c24
<1 <1 <1 <0.24
<100 <100 <100 14
36 52 30 6.1
9 16 S 12
86 210 130 410
2A4±0.7 1.5±0.6 1A±0.5 17±5
3.9*1.0 3.5±0.9 3.3±0.9 24±6

<2.3
1.3
150
2.7
2600
17
<0.057
16
4.6
c23
<0.23
15
7.9
15
260
9±5
26±5

<2

<20

4

40

<2

*20

c2
3.40
44

3.6
647
44

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
0.11
<0.10

No. 1
7.74
1.78
4.84
40.0

<1500

p units
pH units
pH units

g

pg/kg <50 <50 <1600<50

See footnotes at end of table.
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MW-52S MW-53S MW.53S MW-53S MW-54S
(14.0-17.0) (0-0.5) (23.0-25.0) (25.0-27.0) (040.05)

Parameter Units V10/93 V2/193 V11/93 2/11t93 V11193

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
kead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 01 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 ¢ 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 Q 238 KeV
Bismuth-212 0727 KeV
Thallium-208 @ 583 KeV
Uranium-235 t 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia
pH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone (MlBK)

mg/kg
mgkg

mg/kg
mg/k
mg/kg
mgtkg
mg/kg
mg/kg
mgtkg
mg/kg
mg/kg
mg/kg
mg/kg

pCil4

<2.6
2.2
86
*2.6
1300
7.1
<0.064
<13
6.7
<26
<0.26
<13
2.6
7.7
200
8±4
19±5

2.4
2.6
60
<2.4
1400
15
(0.060
<12
11
<24
<0.24
<12
6.0
8.5
220
38±8
21±5

2
5.99
44

<2.4
1.2
70
<2A
1900
15
<0.060
<12
9.3
<24
<0.24
<12
8.3
18
300
15±5
32i6

<2
6.75
68

<24
2.1
60
<2.4
1400
12
<0.061
17
8.0
<24
<0.24
<12
9.7
27
270
16±6
28±5

<2
6.66
44

<2.5
3.0
89
4.0
1500
32
<0.063
<13
18
<25
<0.25
23
13
32
590
18±6
22±5

<2
6.72
44

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
6.12
1.66
4.95
40.0

<1600

mg NH3-N <2
pH nits 3.50

mglkg 44

mg/i
mg/I
mg/l

pH units
pH units
pH units

g

pg/kg <1700 <1600 <1500 <1600

See footnotes at end of table.
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MW-54S MW-64S MW-55S MW-55S MW-55S
(2.0-4.5) (24.5-27.0) (0-0O5) (7.0-9.5) (14.5-17.0)

Parameter Units 2/ll93 2/1VS 2/10193 2t10/93 2110/93

Total Analyses:
Silver In
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mgkg
Lead mg/kg
Antimony mg/kg
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
lIotopes:

Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230 pCi
Thorium-232
Lead-210 0 46 KeV
Thorium-234 4m 63.3 KeV pCz
Thorium-234 0 92.6 KeV
Protactinium-234m i1 1001 KeV pi
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 6094 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV pCi
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 961 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASIM Analysis:
Ammonia mg NH3.
pH plw nits
Sulfate mgkg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/
Cadmium mg/
Chromium mgtI
Mercury mgl
Nickelr
Lead mg/i
Selenium mgtl

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) jLg/kg

<2.3 <2A <2.5 <2.4 2.5
7.1 3.6 2.0 0.96 2.8
74 68 55 75 67
<2.3 <2.4 <2.5 <2.4 <2.5
1100 2100 44000 1000 1100
23 14 23 12 12
0.060 <0.059 <0.063 <0.060 <0.063
<12 14 <13 <12 <13
6.9 5.9 10 4.2 20
<23 *24 <25 <24 *25
<0.23 <0.24 <0.25 <0.24 <0.25
<12 <12 19 12 <13
5.8 5.9 60 3.6 3.8
10 12 23 11 8.9
330 280 490 250 230
20±6 12t5 20±6 11±5 10±4
24±5 21±5 27±5 26±5 23±5

-N <2
6.57
44

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
0.13
<0.10

No. 1
6.54
1.63
4.97
40.0

<1500

82
6.36
44

82
6.83
52

<1500

82
7.62
44

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
9.16
4.89
6.42
40.0

<1600

2
6.98
44

<1600 <1600

See footnotes at end of table.
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MWS6S MW-58S MW-6S MW-57S MW-67S
(0-0.5) (3.5.6) (14.0-17.5) (0-0.5) (10.0-12.5)

Parameter Units 2t1993 2M93 2//93 21/9/3 2/8/93

Total Analyses:
Silver
Arsenic mg/lg
Barium mg/kg
Cadmium mglkg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg

Selenium mgkg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross ltsha

Ursnium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 09 2.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226 KeV
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 160.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 61 1764.7 KeVpi
Actinium-228 0 338 KeV p
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 0i 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @ S83 KeV
Uranium-235 0 143 KeV
Potassium-40 @ 1460 KeV pCi

ASTM Analysis:
Ammonia NH3-N
pH 1phtns
Sulfate mg/kg

TCLP Metals:
Silver mg/T
Arsenic mg/i
Barium mg/
Cadmium mg/I
Chromium mg/
Mercury
Nickelm
Lead mg/
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2.pentanone (MIBK) i1g/kg

<2.4
1.7
86
2.6
1300
19
<0.060
<12
8.0
<24
<0.24
13
4.8
11
170
23±7
23±6

0.3±0.3
0.0±0.1
0.5±0.3
1.3±0.4
0.7±0.3
1.2±0.3
1.3±0.5
0.00±OA1
1.0±0.2
0.0±6.1
1.6±0.6
0.87±0.22
0.92±0.12
0.94±0.13
0.96±0.36
0.59±0.40
1.2±0.3
1.2±0.2
1.1i0.3
1.1±0.1
2.0±i.5
1.3±0.2
0.110.09
14±1

<2
8.10
82

<1600

<2.4
1.2
200
2.6
2300
19
<00O0
23
12
<24
<0.24
15
4.8
13
1900
12±6
24±6

2
7.36
74

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
7.43
1.76
4.88
40.0

<1600

<2.5 <2.4 <2A
0.83 1.5 1.2
76 77 130
2.9 3.1 <2.4
2500 2400 2300
16 19 17
<0.063 <0.060 <0.060
14 20 13
7.1 7.3 3.9
<25 <24 <24
<0.25 0.38 <0.24
13 17 15
5.0 3.6 2.4
13 3.6 4.8
2000 280 270
16±6 18±5 13±5
26±5 22±5 20±5

<2
6.95
86

<2
6.35
104

<2
6.48
76

<1600 <1600 <1600

See footnotes at end of table.
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MW-57S MW-S8S MW-U8S MW-S8S MW-59S
(14.0.16.8) (0-0.5) (7.5-9.6) (19.0-20.0) (0-2.0)

Parameter Units 2f8/93 2/10/93 2f10f93 2110193 4/1191

Total Analyses:
Silver mg/kg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/g
Calcium mg/kg
Chromium mg/kg
Mercury Ink
Nickelmgk
Lead mg/kg
Antimony mg/k
Selenium g/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/g
Fluoride
Grmss Alpha
Gross BIta,
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238 pC
Thorium-228 p
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m it 1001 XeV ig
Radium 226
Leat-214 0 295.2 0eV 101 e
Lead-214 0 352.0 KeV
Bismuth-214 0 6095 . KeV
Bismuth-214 6112094 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 331 KeV
Actinium-228 0 911 KeV
Actinium-228 0 961 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 1 583 KeV
Uranium-235 @143 KeV
Prtasium-40 0 1460 KeV

ASTMs Analysis:
Ammonia lysis NH3-N
AonH i
Sulfate pglig

TCLP Metals:
Silver mg/l
Arsenic mg/
Barium mg/I
Cadmium mgtl
Chromium mg/l
Mercuke mg/
Nickelr
Lead
Selenium rngl

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK) jggkg

<2.5 <2.3 <2.3 <2A <10
3.3 4.8 2.2 2.3 2.9
100 110 130 47 <100
<2.6 <2.3 2.5 <2.4 <10
1300 1400 1900 1300 1200
99 18 19 7.7 10
<0.061 <0.059 <0.057 <0.060 0.21
<12 <12 18 <12 <10
4.6 8.8 5A 5.6 10
<25 <23 <23 <24 <10
<0.25 <0.23 <0.23 <0.24 <1
<12 14 16 <12 <100
3.7 3.5 34 2.4 33
4.9 11 9.1 9.6 14
210 260 310 300 150
16±6 14±5 11±5 12±5 1.3±0.6
16±5 21±5 27±5 20±5 2.8±1.1

<2
5.82
76

<2
6.58
280

<2
6.39
44

<1600

<2
6.80
94

<2

60

<1600 <1500 <1600

See footnotes at end of table.
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MW-59S MW-598 MW4OS MW-sOS MW.60S
(4.S-7.0) (9.5-12.0) (0-0.5) (2.04.5) (9.5-12.0)

Parameter Units 41MI1 4/1/1 2t9t93 2/9/93 2/9/93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
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 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 6094 KeV
Bismuth.214 @ 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 01460 KeV

ASIM Analysis:
Ammonia
oH
Sulfate

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Deta:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
S of TCLP Extract
Eount of Sample Extracted

Volatile Ortanic Analyses:
4.Methyl-2-pentanone (MIEK)

mg/kg
mg/kcg
mg/kg
mg/
mglkg
mg/kg
mg/kg
mg/kg
mnglkg
mg/kg
mg/kgz
mg/kg
mng/kg
mg/kg

mag
pCi

mg/i
mg/i
mg/i

mg/i
pg/i

- <2A <2.4 <2.3
2.0 1.9 2.2 1.8 3.8
140 <100 61 92 410
<10 <10 <2.4 <2.4 <2.3
2300 560 1200 2300 2300
19 <10 11 15 16
<0.01 0.06 <0.060 <0.059 <0.059
12 <10 <12 <12 21
<1 <10 6.4 8.1 6.4
<10 <10 <24 <24 <23
<1 <1 <0.24 <0.24 <0.23
<100 <100 <12 16 15
39 45 4.8 4.8 5.9
14 9 9.6 13 14
120 160 550 270 2700
1.7±0.7 0.8±0.6 20±7 12±6 19±7
1.7±1.0 1.0±0.8 20±6 20±5 21±6

<2

20

32 <2
6.59

780 80

<2
7.02
66

<2
6.95
60

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
7.66
1.71
4.91
40.0

<1500

pH units
pH units
pH units

g

Ag/kg <50 <1600 <1500<50

See footnotes at end of table.
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Sample Identification and Date

MW-61S MW-41S MW-61S MW462S MW-62S
(0-2.0) (7.0-9.5) (14.5-17.0) (0-2.0) (7.0-9.5)

Parameter Units 411191 4/V91 4/V91 4/V91 4/1V91

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury rgk
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:

Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lesd-210 0 46 KeV p
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV pC
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV pC
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg 3-N
pH pHnt
Sulfate mg/kg

TCLP Metals:
Silver mg/I
Arsenic mg/l
Barium mg/I
Cadmium mg/l
Chromium mg/l
Mercury mgl
Nickelc
Lead
Selenium mgQ

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
p1 After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (M1BK) jiglkg

<10 <10 <10 <10 <10
1.6 1.0 1.5 2.2 1.8
<100 2.0 <100 150 200
<10 <10 <10 <10 <10
810 1500 600 2200 1200
<10 11 <10 18 16
0.02 0.11 0.09 <0.01 0.14
<10 13 <10 13 14
<10 <10 <10 14 12
<10 <10 <10 <10 <10
<1 <1 <1 <1 <1
<100 <100 <100 <100 <100
44 37 19 170 35
7 5 <5 75 7
190 120 370 3400 180
0.5*0.5 0.9±0.6 0.5±0.5 3.5±0.8 1.7±0.7
1.5±1.1 1.2±1.1 <1.0 4.1±1.2 2A±1.2
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<2 <2
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120 100
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24

80

<50

<2

300

<SO

<2

260

<50<50 <50

See footnotes at end of table.
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Sample Identification and Date

MW42S MW43S MW63S MW43S MW44S
(12.0-14.5) (0-2.0) (9.-12.0) (22.0-24.5) (0-0.5)

Parameter Units 491 4/1 41/91 411/91 2V10193

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
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 0 63.3 KeV
Thorium-234 C 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
Lead-214 01295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bigmuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-22S @ 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 0143 KeV
Potassium.40 0 1460 KeV

ASTM Analysis:
Ammonia

Sulfiate
TCLP Metals:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
4-Methyl 2-pentanone (MIBK)

mglkg
mg/kcg
mg/kgR
mg/kgR
mg/kg
mg/
mg/kgR
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pC/

pCi/g

PCii

mg~ NH3-N
p nits
pmg/kg

mg/i
mg/I
mg/I

mgtb/H-
mglkg

mg/
mg/I
mg/I

mgul

<10 <10 <10 <10 <2.3
3.6 1.3 2.1 2.0 3.8
130 <100 <100 <100 180
<10 <10 <10 <10 3.5
1000 880 1500 990 80000
12 19 20 <10 56
0.14 0.06 <0.01 <0.01 0.093
18 11 14 <10 62
<10 13 10 <10 16
<10 <10 <10 <10 <23
<1 <1 <1 <1 <0.23
<100 <100 <100 <100 140
31 42 26 25 3.5
5 16 12 19 4.7
120 220 140 70 25000
1.0±0.6 0.8±0.6 1.6±0.7 0.7±0.6 19±6
2.9±1.2 1.2±1.1 2.6±1.0 1.7±1.0 26±5

<2

20

<2

<20

<2

<20

380
9.03
68

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
8.23
2.50
5.88
40.0

<1500

<2

220

pH units
pH units
pH units

g

pg/kg <50 <50 <50<50

See footnotes at end of table.
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Sample Identification and Date

MW-4S MW-64S MW-6S MW-65S MW-65S
(2.0-4.5) (14.5-17.0) (19.5-22.0) (00.5) (10.0-12.0)

Parameter Units 2/10/93 2110J93 2110/93 28/S93 218/93

Total Analyses:
Silver
Arsenic mglkg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mRk
Leadmgk
Antimony In~k
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
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 9 63.3 KeV
Thorium-234 @ 62.6 KeV
Protactinium-234m 0 1001 KeV p~i
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV p
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV p~ i
Thallium-208 @5 83 KeV p~ i
Uranium-235 0 143 KeV
Potassium.40 0 1460 KeV

ASTM Analysis:
Ammonia mg/l NH3-
pH pHRnits
Sulfate mg/kg

TCLP Metals:
Silver mgl
Arsenic mgl
Barium mgl
Cadmium mgl
Chromium mg/I

iercury mg~l
Nickel mgcl
Lead mg/I
Selenium mg/I

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
o of TCLP Extract pH units
Amiunt of Sample Extracted g

Volatile Organic Analyses:
4.Methyl-2-pentanone (MIBK) ;±g/kg

- <24 <2.3 <2.3
- 3.2 2.3 0.74
- 89 52 37
- <24 <2.3 <2.3

*1600 1000 730
14 11 5.3

- <0.059 <0.057 <0.057
- 15 <11 <11
- 12 4.6 3.5
- <24 <23 <23
- <0.24 <0.23 0.26
- 15 <11 <11
- 4.7 3.4 <1.1
- 9.5 8.0 <1.1
- 240 200 91
17±6 - 8±4 22±8
28±5 22±5 26±6

N <2
6.84
44

19000

<2
6.90
442

83000

1.5±0.7
0.0±0.1
2.3±i.7
0.9±0.5
0.8±i.5
1.6iO.6
1.4±i.7
2.6±i.6
2.4±0.6
0.0±5.7
2.7±0.5
1.3±0.2
1.3±0.1
1.2±0.1
1.4±0.4
1.1±0.3
1.2±0.2
1.4±0.2
1.2±0.3
0.97±0.10
1.8±0.6
1.0±0.2
0.00±0.09
18±1

<2
8.01
86

<1500

41± 10
30±6

4.1±1.5
0.0±0.1
4.7±1.5
1.5±0.4
1.6±0.5
1.1±0.4
5.1±0.2
7.7±1.4
5A±0.4
23±9
8.0±0.9
3A±0.4
3.7±0.2
3.7±0.2
3.7±0.7
3.7±0.5
2.3±0.3
2.6±0.3
2.7±0.6
2.2±0.2
3.0±0.9
2.5±0.3
0.18±0.17
20±1

See footnotes at end of table.
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Sample Identification and Date

MW165S MW.65S MW-6S MW-66S MW-66S
(15.0-17.0) (23.-26.2) (0-2) (4.C-7) (14.5-17)

Parameter Units 2SS3 2fB3 4J1191 411/91 4/1/91

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mgk
Lead mg/kg
Antimony rglg
Selenium
Tin mkg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
laotopes:
Uranium-233 & 234
Uranium-236
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV pC
Lead-212 @ 238 KeV pC
Bismuth-212 0 727 KeV p
Thallium-208 @ 583 KeV p
Uranium-235 0 143 KeV p
Potassium-40 0 1460 KeV p

ASTM Analysis:
Ammonia mg NH3N
pH- pUV 1nits
Sulrate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/I
Barium mg/
Cadmium mg/
Chromium mg/i
Mercury
Nickelr
Lead mg/i
Selenium mgll

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4.Methyl.2-pontanone (MIBK) ILg/kg

<2.5
1.6
110
2.5
780
15
i0.061
16
5.4
<25
<0.25
15
3.7
3.7
470

9.0
5.69
260

2400

<2.4
1.7
50
<2A
1000
82
<0.060
<12
3.7
<24
<0.24
<12
1.2
<1.2
380
7±6
22±6

17.8
4.78
200

<1600

<10
6.0
360
<10
3100
46
1.7
14
75
<10
<1
<100
2100
1500
8900
60±2.9
73±3.1

66

180

<10
1.7
<100
<10
710
<10
<0.01
<10
1.2
<10
<1
<100
38
18
440
1.S±0.6
4.3±1.1

14

160

<10
2.1
160
<10
1900
<10
0.11
19
21
<10
<1
<100
31
19
6100
<0.5
1.9±1.1

140

260

<60<50 <50

See footnotes at end of table.
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Sample Identification and Date

MW-67S MW.67S MW-67S MW-67S MW-8S
(0-2) (12-14.5) (19.5-22) (22-24.5) (0-0.5)

Parameter Units 4/1/91 4/1J91 4/l/91 4/1/91 2/10t93

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
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 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 @ 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 @5 83 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia

Sulfate
TCLP Metals:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL

H of TCLP Extract
Emount of Sample Extracted

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK)

mg/kg
mg/kg
mg/kg
mg/kog
mg/kg
mg/kg
mg/kg
mg/kg2
mg/kg
mg/kg
mg/lkg
mg/kg
mlg/kg
mg/kg

mg/kg

mg/i

mg/ii
mg/ii
mg/ii
mgfl
mg/Ii
mg/Ii
mg/Ii

<10
0.9
<100
<10
500
<10
<0.01
<10
12
<10
<1
<100
740
130
720
5.9±1.0
5.4±1.3

38

200

<10
5.0
100
<10
610
48
0.07
12
21
<10
<1
<100
61
8
12000
1.5±0.6
5.4±1.2

1580

60

160

<10 <10
<0.1 1.8
<100 <100
<10 <10
2100 1400
16 <10
<0.01 <0.01
42 <10
22 11
<10 <10
<1 <1
<100 <100
41 21
8 7
5100 2200
1.4±0.6 22±1.3
2.6±1.1 13±1.3

1780

1120

<50

1300

960

2500

<2.4
1.8
87
<2.3
1300
16
<0.060
<12
15
<24
<0.24
13
4.8
11
210
15±5
20±5

<2
6.10
96

<1600

pH units
pH units
pH units

g

riglkg <50

See footnotes at end of table.
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Sample Identification and Date

MW.68S MW-68S MW MW-69S MW-69S
(2.04.5) (14.5-17.0) (19.5-22.0) (0-0.5) (3.0-5.6)

Parameter Units 2110/93 210/93 2V1013 2/8"93 2//93

Total Analyses:
Silver mgkg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kcg
Lead mg/kg
Antimony mg/kg
Selenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes-
Uranium-233 & 234 pCi/g
Uranium-236 ig
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 O 6094 KeV
Bismuth-214 @ 1120.4 KeV pC
Bismuth-214 0 1764.7 KeV pC
Actinium-228 0 338 KeV pC
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeVpi
Bismuth-212 0 727 KeV
Thallium-208 i5 583 KeV p
Uranium-235 0 143 KeV
Potasdium-40 0 1460 KeV p

ASTM Analysis:
Ammonia mgkNH3-N
pH pH~nits
Sulfate mg/g

TCLP Metals:
Silver mg/
Arsenic mg/l
Barium mg/l
Cadmium mg/i
Chromium mg/i
Mercury
Nickelr
Lead mg/I
Selenium mg/l

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
oH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl.2-pcn tanone (MIBK) rig/kg

<2.2
0.76
77
<2.2
1400
16
<0.056
<12
3.2
<22
<0.22
<11
3.4
10
200
11±5
25±5

14±5
21±5

<2.5 <2.4 <2.3
19 0.93 1.2
53 57 46
<2.5 <2.4 <2.3
1300 1900 600
9.8 15 6.6
<D.062 <0.060 <0.068
<12 <12 <12
8.1 9.0 3.3
<25 <24 <23
<0.25 <0.24 <0.23
<12 47 <12
<1.2 12 3.5
5.0 8.6 8.1
210 760 290
- 13±5 8±4
- 23±5 23±6

<2
6.11
44

<2
7.02
44

<2
6.19
96

<1600

<2
7.02
114

<1500<1500 <1600

See footnotes at end of table.
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Snmple Identification and Date

MW-69S MW-70S MW-70S MW-70S MW-71S
(10.5-13.0) (0-2.0) (9.5-12.0) (19.5-22.0) (0-0.5)

Parameter Units 2/M3 4/191 41191 4/1/91 2/8/93

Total Analyses:
Silver mg/kg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercury mg/kg
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
&elenlum tk
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Rita ig
Isotopes:
Urailum-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV
Thorium.234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protacetinium-234m 0 1001 KeV
Radium 226 Key
Lead-214 0 295.2 KeV
Leat-214 0 64 KeV pCi
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 ReVpir
Bismuth.214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV p
Lead-212 0 238 KeV pC
Bismuth-212 0 727 KeV pCi
Thallium.208 @ 683 KeV p
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mg NH3-N
pH pH~nits
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/
Cadmium mg/I
Chromium rg/l
Mercury mgt
NMckelm
Lead mg/I
Selenium mg/l

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract units
Amount of Sample Extracted p

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) gg/kg

c2.3
2.5
38
82.3
750
10
<0.057
<11
2.5
e23
<0.23
<11
2.3
5.7
3100
2±4
24±5

<2
6.33
164

<1500

<10
O0
<100
<10
1200
19
0.12
<10
<10
<10
<1
<100
85
32
2200
4.0±0.9
8.2±1.2

6

460

<50

<10
1.5
<100
<10
1300
13
0.06
11
<10
<10
<1
<100
35
<5
140
2.0±0.7
4.0±1.0

8

c20

<10
1.3
<100
<10
1100
<10
<0.01
<10
<10
<10
<1
<100
35
<5
120
1.4±0.6
2.0±LO

8

c20

82.3
1.3
59
82.3
870
13
<0.059
<12
4.2
823
<0.23
15
7.0
9.4
200
8±6
19±6

82
6.11
74

<50 <1500

See footnotes at end of table.
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Sample Identification and Date

MW-71S MW.71B MW-71S MW-72S MW-72S
(2.0-4.5) (17.0-19.6) (19.6-22.0) (0-2.0) (4.5-7.0)

Parameter Units 2tM3 2/3S 2/8/93 4/1191 4/1/91

Total Analyses:
Silver
Arsenic mg/kg
Barium mg/kg
Cadmium mgkg
Calcium mg/kg
Chromium mg/kg
Mercury mgtlg
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
Aleniumo
Tin mglkg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross itaig
Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV pCi
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV p~ i
Protactinium-234m 0 1001 KeV p
Radium 226 p
Lead-214 0 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 968 KeV pC
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV pCi
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV pC

ASTM Analysis:
Ammonia mgkNH3-N
pH pH Units
Sulfate mg/kg

TCLP Metals:
Silver mg/l
Arsenic mg/l
Barium mg/l
Cadmium mg/
Chromium mgll
Mercury
Nickelr
Lead Inel
Selenium mO

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pg/kg

<2A
4.1
120
<2A
16000
36
0.15
<12
19
<24
<0.24
140
29
17
6000

2.6
7.07
1720

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
8.47
2.27
5.6.4
40.0

<1600

160±20
98±8

54±3
2.3±0.5
59±3
0.8±0.4
0.4±0.4
0.8±0.4
0.0±1.0
61±3
37±2
110±10
41±1
0.93±0.16
0.83±0.12
0.89±0.14
1.0±0.4
0.84±0.30
1.1±0.3
1.1±0.2
0.96±0.30
0.78±0.09
1.7±0.7
0.96±0.18
1.8±0.2
14±1

<z.1
1.1
58
<2.1
1800
9.1
<0.053
<12
2.2
<21
<0.21
160
120
3.2
4600
21±8
28±6

2.2±0.9
0.3±0.3
1.740.6
0.6±1.0
1.Sil.3
1.1±1.0
0.97±i.57
2.4±0.7
1.4±0.3
0.0±5.6
2.1±0.5
0.77±0.12
0.72±0.11
0.68±0.12
1.0±0.5
0.75±6.30
0.70±0.26
0.64±0.21
0.81±0.40
0.51:0.06
1.3±0.7
0.60±0.15
0.16±0.13
21±1

28
4.31
1500

<10
5.9
<100
<10
1800
20
0.02
14
<10
<10
<1
<100
140
55
2200
3.5±0.8
4.7±1.0

2

240

<50

<10
3.4
160
<10
7500
24
<0.01
20
<10
<10
<1
<100
62
26
910
3.0±i.8
4.8±1.0

22

160

<50<1400

See footnotes at end of table.



Table 3
(Continued)

Page 57 of 58
Sample Identification and Date

MW-72S MW-7TS MW-73S 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/l/91 4/1/91 4/1/91 4/1/91 411/91

Total Analyses:
Silver
Arsenic mglkg
Barium mg/kg
Cadmium mg/kg
Calcium mg/kg
Chromium mg/kg
Mercurymg4
Nickel mg/kg
Lead mg/kg
Antimony mg/kg
Selenium IIIk
Tin mg/kg
Columbium mglkg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross Beta
Isotopes:
Uranium-233 234 p
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 BeV pi
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 6094 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium.228 0 911 KeV
Actinium-228 0 968 KeV p4
Lead-212 0 238 KeV
Bismuth.212 0 727 KeV p
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mgk NH3-N
pH pH nits
Sulfate mg/kg

TCLP Metals:
Silver mg/
Arsenic mgl
Barium mg/I
Cadmium mg/I
Chromium mg/
Mercury
Nickelr
Lead mg/I
Selenium mgQ

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ,ug/kg

<10
1.5
170
<10
3100
20
0.03
16
<10
<10
<1
<100
38
16
360
4.0±0.9
6.3±i.9

12

120

<50

<10
2.2
<100
<10
1600
13
1.2
11
<10
<10
<1
<100
44
20
250
2.9±0.7
4.4±1.0

8

<20

<50

<10
1.4
<100
<10
710
13
0.03
11
<10
<10
<1
<100
35
12
3300
1.5±i.6
3.1±0.9

138

<20

<6250

<10
1.9
<100
<10
690
13
0.06
<10
<10
<10
<1
<100
28
8
3600
1.7±0.6
1.0±0.9

280

520

45000 10000

See footnotes at end of table.



Table S
(Continued)

Page 58 of 58
Sample Identification and Date

MW-74S MW-74S MW-74S MW-7SS MW-75S MW-75S
(04.5) (2.04.5) (12.0-16.0) (0-0.5) (0.5-2.0) (4.5-7.0)

Parameter Units 2t1993 2t9/93 2M193 219/93 219/93 2t9/93

Total Analyses:
Silver mglkg
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Calcium mglkg
Chromium mg/kg
Mercurymgk
Nickel mg/kg
Lead mg/kg
Antimony mg/kg

nlenium mg/kg
Tin mg/kg
Columbium mg/kg
Tantalum mg/kg
Fluoride
Gross Alpha
Gross B:ta

rssto es:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thonium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 92.6 KeV K
Prothotinfum-234m 6 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium.228 0 338 KeV
Actinium.228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 @ 238 KeV
Bismuth.212 Q 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Ammonia mgA NH3-N
pH pHnits
Sulfate mg/kg

TCLP Metals:
Silver mgll
Arsenic mg/l
Barium mg/l
Cadmium mgQ
Chromium mg/I
Mercury mgQ
Nickel mg/l
Lead mg/I
Selenium mg/I

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) ILg/kg

<2.4
1.7
32
<2.4
1600
6.4
<0.060
<12
5.6
<24
<0.24
<12
12
7.1
460
14±5
23±5

<2
6.87
90

<2.4
2.0
84
<2.4
2900
13
<0.069
13
6A
<24
<0.24
14
5.9
12
200
18±6
26±5

<2
7.55
90

<2.1
1.1
29
<2.1
760
4.0
<0.063
<11
2.6
<21
<0.21
83
74
3.2
1700
9±5
18±5

17
5.16
122

<2.3 <2.2
2.2 2.9
170 100
<2.3 2.7
1500 2000

<0.059 <0.056
33 18
7.2 4.9
<23 <22
<0.23 <0.22
13 16
9.4 7.8
9.4 16
290 490
48±9 14±5
32±6 20±5

3.1±0.4
0.1±0.1
3.1±0.4 -
2.0±0.5
6.1±0.9
2.1±0.5 -
4.6±0.8 -
2.6±0.6 -
2.4±0.7 -
0.0±7.0 -
6.0±0.7 -
3.4±0.2 -
3.6±0.2 -
3.2±0.2 -
3.5±0.4 -
2.9±0.4 -
1.6±0.3 -
1.9±0.2
1.6±0.4 -
1.6±0.1
1.8±0.8
1.6±0.2
0.17±0.10
16±01

<2 <2
5.84 7.66
82 88

<0.10
<0.10 -
<10 -
<0.10 -
<0.10
<0.010
<1.0
cO.10
<0.10

No. 1
5.86
1.77
4.97
40.0

<1500 <1600

<2.1
3.7
22
<2.1
460
4.8
<0.053
<11
1.9
<21
<0.21
<11
2.1
8.5
110
2±3
26±5

<2
7.18
62

<1400<1500 <1500 <1400

(1)Dash denotes not analyzed.
(2)NA uNot applicable.



Table 4
Chemistry Data Summary

Test Pits
Fansteel, Inc.

Muskogee, Oklahoma

Page I of 2
Sample Identification and Date

TP-1 TP-2 TP-3 TP-4 TP-6 TP-6
(2.0) (2.4) (1.5) (3.0) (1.5) (0.8)

Parameter Units 2V17/93 2/17/93 2/17/93 2/17/93 2/17/93 2V17/93

Total Analyses:
Silver <2.6
Arsenic 1.8
Barium mg/kg 69
Calum mgl 1100
Cadmium m<2.5
Cmromium 19
Mercury mg/kg <0.062
Nickel mg/kg <12
Lead mglkg 8.3

mmg/g2 <25
Selenfuiu g4 <0.25
Tin m14
Columbium mglkg 5.0
Tantalum mg/kg 10
Fluoride melg 260
Moisture Content 17.6
Gross fpha pCi/g 18±6
Gross ism 9c/ 24±5

Isotopes: , 4
Uranium-233 & 234 p(1)
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 0 46 KeV pCi
Thorium-234 0 63.3 KeV p
Thorium-234 0 92.6 KeV p
Protactinium-234m 0 1001 KeV p
Radium 226 p
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismutb-214 0 609A KeV
Bismuth-214 011204 KeV
Bismuth-214 0 1764.7 KeVpi
Actinium-228 0 338 KeV
Actinium-228 0 911 ReV
Atiium-228 e 968 KeV
Lead212 0 238 KeV
Bismuth-212 0727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV pCi
Potassium-40 0 1460 ReV p-

ASTM Analysis:
Ammonia mgtkg NH3-N <2
Sulfate mlkg 96
UH pH Unis 5.61
MUP Metals:
Silver m
Arenic mg/ -
Barium mgll
Cadmium mgl
Chromium mg/ -
Mercul
Nicmeru
Lead mg/I
Selenium mg/l

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
iH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile anic Analyses:
4-M6ethyl-2.-penanuone 92f <1600

<24 <2.5 <2.5
1.8 3.8 2.5
83 82 91
850 1100 920
<24 2.6 3.3
21 24 25
<0.060 <0.062 <0.063
<12 <12 <13
7.8 9.7 6.7
<24 <25 <26
<0.24 0.32 0.38
20 21 22
6.0 74 8.8
11 14 14
1800 190 1800
16.5 17.2 20.4
17±5 19±6 18±6
19±5 16±5 22t5

<2 <2 <2
66 44 88
6.26 5.99 5.82

<2.5 <2.4
2.0 1.1
76 45
1200 910
<2.5 <2.4
21 12
<0.061 <0.060
<12 <12
3.3 44
<25 <24
0.43 <0.24
15 <12
6.1 1.2
14 4.8
180 6200
15.6 13.7
20±6 16±5
19±5 19±5

<2 <2
44 44
5.96 5.97

<0.010
<0.01
<10
<0.01
<0.01
<0.0 10
<1.0
<0.10
<0.10

No. 1
5.80
1.41
4.97
40.0

<1600

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
5.74
1.41
4.93
40.0

<1600<1600 <1600 <1600

See footnotes at end of table.



Table 4
(Continued)

Page 2 of 2
Sample Identification and Date

TP-7 TP-8 TP-9 TP-10 TP.11 TP-12 TP-13
(1.0) (1.2) (1.7) (1.6) (2.5) (2.0) (2.5)

Parameter Units 2/17/93 2/17/93 2/17/93 211793 2/17/93 2117/93 2117/93

Total Analyses:
Silver c2.8
Arsenic In 1.4
Barium mg/In g 55
Calcium mkg 1100
Cadmium mg/kg <2.8
Chromium mg/kg 14
Mercuryk <0.07l
Nickel mg/kg <14
Lead mg/kg 4.8
Antimony mg/kg <28
Selenium mg/kg <0.28
Tin mg/kg <14
Columbium mg/kg 1.4
Tantalum mg/kg 5.7
Fluoride mg/kg 120
Moisture Content 19.7
Gross Alpha pCi/t 18±6
Gross Beta pCitg 20±5

Isotopes:
Uranium-233 & 234 pCi/z
Uranium-235 pCii
Uranium-238
Thorlum-228
Thorium-230 pCi4
Thorium-2S2 pCi3
Lead-210 @ 46 KeV pCi/i
Thorium-234 0 63.3 KeV pCiP
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 e 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120A KeV
Bismuth-214 @1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 0 911 KeV
Actinium-228 @ 968 KeV
Lead-212 0 238 KeV pCi
Bismuth-212 0 727 KeV pC
Thallium-208 0 583 KeV pC
Uranium-235 0 143 KeV pC
Potassium40 0 1460 KeV pC

ASTM Analysis:
Ammonia mglg MH3-N c2
Sulfate 44
nH pH lnit, 6.32

TM P Metals:
Silver
Arsenic mgl
Barium mg/l
Cadmium mg/I
Chromium mg/l
NickelNMerkcuiry
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL pH units
pH of TCLP Extract pH units
Amount of Sample Extracted g

Volatile Organic Analyses:
4-Methyl-2-pentanone &g/kg <1900

<2.6 82.5 <2.5 *2.5 <2.2 82.6
2.2 1.4 2.2 2.9 2.5 1.5
54 86 54 76 47 130
960 1500 830 1300 780 1500
3.5 3.2 <2.5 82.5 2.2 3.4
19 26 23 18 16 36

1 <0.065 0.12 <0.062 <0.062 <0.0056 <0.065
<13 13 <12 <12 <11 15
7.4 9.7 7.8 8.1 7.8 14
826 <25 825 <25 *22 <26
0.34 <0.25 0.43 <0.25 0.33 0.41
14 21 12 13 12 33
3.9 6.3 3.7 5.0 5.6 7.8
13 15 11 12 12 16
150 130 150 220 120 320
19.0 19.4 18.4 19.6 13.4 22.4
17±5 16±6 21±6 11±5 16±6 12±5
21±5 18±5 21±5 17±5 19±5 16±5

0.8±0.2 -
0.0±0.1 -

. 0.6±0.1 -
- 1.3±0.3 -

- - 1.0±0.3 .
1.0±0.3

- - 1.4±0.8 -
1.6±0.7 -
1.7±0.6

- - 0.0±5.0 -
- - 2.5*0.5 -
- - 1.2±0.2 -

1.2±0.1 -
1.2±0.1
1.4±0.4

- - 1.2±0.3 -
- 1i.50.3
- - 1.7±0.2 -

* . 1.1*0.3
* * 1.1±0.1

* . 2.0±0.5
- . 1.3±0.2 -

0.00±0.09.
10±1

8 8

44 48
5. 5.95

- <0.10
* <0.10
* <10
* <0.10
* <0.10

<0.010
<1.0

* <0.10
* <0.10

No.1
6.09
1.53
4.93
40.0

<1500 <1700

*2
44
6.18

82 82 <2
46 66 58
6A3 6.26 6.S4

<0.10 <0.10
<0.10 <0.10
<10 <10
<0.10 <0.10
<0.10 <0.10
<0.010 <0.010
<1.0 <1.0
<0.10 <0.10
<0.10 <0.10

No. 1 No. 1
5.74 6.04
1A1 1.39
4.93 4.94
40.0 40.0

<1700 <1600 <1600 <1600

( 1)Dash denotes not analyzed.



Table 6
Summary of Waste Chemistry Data

Pond 2 ResIdues
Fanteel, Inc.

Muskogee, Oklahoma

Page I of 6
Sample Identification and Date

P2-lA P2-lB P2-lC P2-2A P2-2B
(04) (4-8) (8-12.5) (0-3) (346)

Parameter Units 2V1993 2/19/93 219/93 2/19/93 2/19193

Total Analyses:
Cyanide mg/cg 11 4.4 d.9 <2.0 <2.0
Silver mg/cg 2L7 89.2 23.9 49.6 10.0
Arenic mgtkg <36.0 <39.0 <37.0 4L7 <36.0
Barium mg/kg 685 452 624 1380 284
Beryllium mglkg 26.5 23.9 22.0 33.1 10.3
Cadmium mg/kg c3.60 c3.90 <3.70 c3.60 <3.60
Chromium mg/kg 377 438 153 740 169
Mercury mglkg 2.74 0.685 0.312 0.774 1.15
Molybdenum mg/kg 30 31 40 40 <18
Nickel mgtlkg 59.3 103 60.9 38.6 <18.0
Lead mg/kg 167 <39.0 68.5 110 70.5
Antimony mg/kg 348 118 384 284 61.9
Selenium mg/kg <0.360 <0.400 <0.370 <0.400 <0.390
Tin mg/kg 3100 1600 6000 4000 830
Columbium mgtkg 5000 1200 3100 3000 4800
Tantalum mg/lkg 2200 1700 2300 2000 980
Gross Alpha pCi/g 2300±100 4800±100 3200±100 6200±100 3200±100
Gross Beta pCi/g 920±20 2400±100 2000±100 2700±100 1500±100

Isotopes:
Uranium-233 & 234 pCi/g 180±10 510±20 410±10 440±10 170±10
Uranium 235 pCi/g 5.8±1.7 19±3 2203 19±3 5.3±1.7
Uranium-238 pCi/g 180±10 530±20 430±10 440±10 170±10
Thorium-230 pCilg 640±40 780±40 850±40 650±30 420±30
Lead-210 0 46 KeV pCi/g 60±9 68±14 86±12 30±21 55ill
Thorium-234 0 63.3 KeV pCi/g 91±8 260±40 160±30 130±40 140±30
Protactinium-234m @ 1001 KeV pCi/g 170±70 590±120 640±120 560±30 250±90
Radium 226 pCig 250±10 540±20 500±10 590±20 310±10
Lead-214 0 295.2 KeV pCi/g 170±10 370±10 330±10 400±10 240±10
Lead-214 0 352.0 KeV pCig 170±10 370±10 340±10 420±10 250±10
Bismuth-214 0 609.4 KeV pCi/g 170±10 360±10 330±10 420±10 240±10
Bismuthi-214 0 1120.4 KeV pCig 160±10 360±10 330±10 420±10 240±10
Bismuth-214 @ 1764.7 KeV pCi/g 160±10 350±10 300±10 380±10 220±10
Actinium-228 0 338 KeV pCi/g 140±10 300±10 230±10 460±10 230±10
Actinium-228 0 911 KeV pCl/g 160±10 340±10 260I10 500±10 250±10
Actinium-228 0 968 KeV pClg 160±10 340±10 260±10 500±20 260±10
Lead-212 0 238 KeV pC/g 140±10 320±10 240±10 440±30 240±10
Biamuth-212 0 727 KeV pCilg 170±10 370±20 300±20 540±20 270±20
Thallium-208 0 583 KeV pCig 160±10 320±10 240±10 480±10 230±10
Uranium-235 0 143 KeV pCi/g 5.8±1.9 15±3 13±2 15±3 8.1±2.2

ASTM Analysis:
Alkalinity mgtl CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/I NH3-A' 5.8 8.9 8.1 2.7 1.3
Chloride mg1/ <0.50 3.8 5.7 <0.50 <0.50
Fluoride mg/ 410 140 110 680 450
Nitrate mg/I N03 -N 0.12 0.29 0.32 0.35 0.46
Sulfate mg/I 6.6 510 26 50 2.6
pH pH Units 2.89 3.34 3.38 2.42 2.70
Specific Conductance 0 256C uLmhnh/cm 1930 1380 845 4190 2020
Aluminum mg/i 71 <10 34 170 91
Calcium mgtl 53 35 13 200 91
Iron mg/I 220 180 110 390 140
Potassium mg/I 67 38 15 120 59
Magnesium mg/I 20 25 16 40 25
Manganese mg/I 52 70 33 96 33
Sodium mg/i 19 18 <10 40 23



Table 6
(Continued)

Page 2 of 6
Sample Identification and Date

P2-LA P2-IB P2-1C P2-2A P2-2B
(04) (4-8) (8-12.5) (0-3) (3-6)

Parameter Units 2(l9M93 2/19E93 219193 2/19/93 2119/93

TCLP Metals:
Silver Mg/ <0.10 <0.10 <0.10 <0.10 <0.10

Arsenic mg/l <0.10 <0.10 <0.10 <0.10 <0.10

Barium mrl/ <10 <10 <10 <10 <10

Cadmium mrg/ <0.10 <0.10 <0.10 <0.10 <0.10

Chrmium ng/i 7.2 3.0 0.47 15 4.4

Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010

Nickel mg/ <1.0 1.8 <1.0 <1.0 <1.0

Lead mg/I <0.10 <0.10 <0.10 <0.10 <0.10

Selenium m/I <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 2.26 2.56

pH of TCLP Extract pH units 4.44 4.65 4.74 4.17 4.39

Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0

Volatile Organic Analyses:
Acetone g/g <2300 <2600 <2400 <2600 <2500

Benzene w5gk <2300 <2600 <2400 <2600 <2500

Bromodichloromethane Pg/kg <2300 <2600 <2400 <2600 <2600

Bromoform pg/kg <2300 <2600 <2400 <2600 <2500

Bromomethane pg/kg <2300 <2600 <2400 <2600 <2500

2-Butanone /kg <2300 <2600 <2400 <2600 <2500

Carbon Disulfiee pg/lkg <2300 <2600 <2400 <2600 <2600

Carbon Tetrachloride pgkg <2300 <2600 <2400 <2600 <2500

Chlorobenzene pg/kg <2300 <2600 <2400 <2600 <2600

Dibromochloromethane pglkg <2300 <2600 <2400 <2600 <2600

Chloroethane pg/kg <2300 <2600 <2400 <2600 <2500

Chloromethane pglkg <2300 <2600 <2400 <2600 <2500

Chloroform pg/kg <2300 <2600 <2400 <2600 <2600

1,1-Dichloroethane pg/kg <2300 <2600 <2400 <2600 <2500

1,2-Dichloroethane pg/kg <2300 <2600 <2400 <2600 <2500

L1-Dichloroethene pg/kg <2300 <2600 <2400 <2600 <2500

L2-Dichloroethene pg/kg <2300 <2600 <2400 <26C00 <2500

1,2-Dichloropropane pg/kg <2300 <2600 <2400 <2600 <2500

Cis-1,3-Dichloropropene pglkg <2300 <2600 <2400 <2600 <2500

Trans-1,3-Dichloropropene pg/g <2300 <2600 <2400 <2600 <2500

Ethylbenzene pg/kg <2300 <2600 <2400 <2600 <2500

2-Hexanone pg/kg <2300 <2600 <2400 <2600 <2500

Methylene Chloride pg/kg <2300 <2600 <2400 <2600 <2600

4-Methyl-2-pentanone pg/kg 130000 160000 140000 43000 70000

Styrene pg/g <2300 <2600 <2400 <2600 <2500

1>1,2,2-Tetrachloroethane pg/kg <2300 <2600 <2400 <2600 <2500

Tetrachloroethene pg/kg <2300 <2600 <2400 <2600 <2500

Toluene pg/kg <2300 <2600 <2400 <2600 <2500

1,1,1-Trichloroethane pIglkg <2300 <2600 <2400 <2600 <2600

1,1,2-Trichloroethane pg/kg <2300 <2600 <2400 <2600 <2500

Trichloroethene mPkg <2300 <2600 <2400 <2600 <2500

Vinyl Chloride pg/kg <2300 <2600 <2400 <2600 <2500

Xylenes, Total pg/kg <2300 <2600 <2400 <2600 <2500



Table 5
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Page 3 of 6
Sample Identification and Date

P2-4A P2-LB P2-lC P2-2A P2-2B
(0-4) (4-8) (8-12.5) (0-3) (3-6)

Parameter Units 219/93 2/19/93 219/93 2/19/93 2/19/93

Semivolatile Organic Analyses:
Acenaphthene pg <1300 <1300 <1300 <1300 <1300
Acenaphthylene pg/kg <1300 <1300 <1300 <1300 <1300
Anthracene <1300 <1300 <1300 <1300
Bic(2rclooethyl)ether pg1kg <300 <1300 <1300 <1300 <1300
Bb120chlo0ethoxy)methane pg/g <1300 <13O 4300 c1300 <1300
Bla(2.chlotiaopropyl)ether p/g <1300 <1300 <1300 <1300 <1300
Bis(2-ethylbexyl)phthalate g/kg <1300 <1300 <1300 <1300 <1300
Ben1zo(a)pyrene pg/g <300 <1300 c1300 d300 <1300
Bena nthane pg/kg <1300 <1300 <1300 <1300 <1300
Be bfluoranthene g <1300 <1300 <1300 <1300 <1300
Benzo g hi)perylene pg/g <1300 <1300 <1300 <1300 <1300
Benzokfluoranthene kg <1300 <1300 <1300 <1300 <1300
4-Bromophenjtl Phenyl Ether pg/g <1300 <1300 <1300 <1300 <1300
Butylbenzyl Fhthalate pg/g <1300 <1300 <1300 <1300 <1300
Carbazol pg/kg <1300 <1300 <1300 <1300 <1300
Chsene kg <1300 300 <1300 <1300 <1300
4-Chroaniline p/kg <1300 <1300 <1300 d1300 d300
2-Chloronaphthalene kg <1300 <1300 <1300 <1300 <1300
2-Chlorophenol pkg <1300 <1300 <1300 <1300 <1300
4-Chborophenyl Phenyl Ether pg/kg <1300 <1300 <1300 <1300 <1300
o-Cresol pg/kg <1300 <1300 <1300 <1300 <1300
-C resol 1g/kg 4300 <1300 <1300 <1300 <1300

Dibenzo(a,h)anthracene gg <1300 1300 <1300 <1300 <1300
Dibenzohuran gkg <1300 <1300 <1300 <1300 <1300
Z4-Dichlorophenol pgkg <1300 <1300 <1300 <1300 <1300
12-Dichlopbenzene pg/kg <1300 <1300 <1300 <1300 <1300
1,3-Dichlorobenzene pg/kg <1300 <1300 <1300 <1300 <1300

4-Dichlorobenzene pg/g <1300 <1300 <1300 <1300 <1300
3 -Dichlorobenzidine pkg <1300 <1300 <1300 <1300 <1300
lkethylPhthalate ,gkg <1300 <1300 <1300 <1300 <1300
Dimethyl Phthalate pkg <1300 <1300 <1300 <1300 <1300
244. hiphenoI pg/kg <1300 <1300 <1300 <1300 <1300
Di-N-butyl Fhthalate p/ <1300 <1300 1400 <1300 1400
4,6-Dinitro resol pg/kg <6600 <6600 <6600 <6600 <6400
2,4-Dinitrotoluene pg/g <1300 <1300 <1300 <1300 <1300
2,6-Dinitrotoluene pg/kg <1300 <1300 <1300 <1300 <1300
Di-N.octyl Phthalate pg/kg <1300 d1300 <1300 <1300 <1300
24-Dinitrophenol g <6600 <6600 <6600 <6600 <6400
Fluoranthene pg/kg <1300 <1300 <1300 <1300 <1300
Fluorene /g <1300 <1300 <1300 <1300 d300
Hexachlorocyclopentadiene kg <1300 <1300 <1300 <1300 <1300
Hexachlorobenz aiee pcg <1300 <1300 d1300 <1300 <1300
Hexachborobutadiene g/kg <1300 d1300 d1300 <1300 <1300
Hexachloroethane g1g <300 <1300 <1300 <1300 <1300
Indeno(1,2,3.cd)pyrene gkg <1300 <1300 d1300 <1300 <1300
Isophorone kg <1300 <1300 <1300 <1300 <1300
2-Methylnaphthalene p1kg <300 <1300 <1300 <1300 <1300
N-Nitro otlphenylamine pg/kg c1300 d1300 4300 <1300 <1300
N-Nitroso-n-propylamine pg/kg <1300 <1300 <1300 <1300 <1300
Naphthalene kg <1300 <1300 <1300 <1300 d1300
2-Nitranlline kg <6600 <6600 <6600 <6600 <6400
S-Nitroanilne pgkg <6600 <6600 <6600 <6600 <6400
4-Nitroaniline pg/kg <6600 <6600 <6600 <6600 <6400
Nitrobenzene kg <1300 <1300 <1300 <1300 <1300
2-Nitrophenol /g <1300 <1300 d300 <1300 <1300
4-Nitrophenol kg <6600 <6600 <6600 <6600 <6400
p-chloro-m-cresol 1g 1300 <1300 <1300 <1300 <1300
Pentschlorophenol gt <6600 d;600 <6600 <6600 <6400
Phenanthrene Rk1 300 d1300 d1300 d1300 d1300
Phenol pg/kg <1300 <1300 <1300 <1300 <1300
Pyrene pg/g <1300 <1300 <1300 <1300 <1300
2,4,5-Trichlomphenol pg/kg <6600 c6600 <6600 <6600 <6400
2,4,6-Tricllorophenol p1g 4300 <1300 d300 <1300 <1300
1,2,4-Trichlorobenzene p/g 300 d1300 l300 <1300 <1300



Table 6
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Page 4 of 6
Sample Identification and Date

P2-2C P2-3A P2-3B P2-3C
(6-9) (0-4) (4-8) (8-12)

Parameter Units 2/19193 219/93 2/19/93 2/19/93

Total Analyses:
Cyanide mg/kg <1.9 <1 <2.1 <1.9
Silver mg/kg 38.5 40.9 52.7 30.3
Arenic mg/kg <35.6 39A 74.3 <37.0
Barium mg/kig 972 140 2180 649
Beryllium mg/kg 26.0 29.7 32.2 30.8
Cadmium mgtkg <3.56 <3.08 <3.94 <3.70
Chromium mgtkg 303 652 442 338
Mercury mg/kg 1.20 0.260 0.459 2.45
Molybdenum mglkg 34 21 35 36
Nickel mg/kg 22.7 27.3 22.6 68.9
Lead mglkg 96.7 92.0 85.9 166
Antimony mg/kg 220 144 221 576
Selenium mg/kg <0.380 <0.350 <0.430 <0.380
Tin mg/kg 3400 6000 4800 4700
Columbium mgkg 3200 1700 2500 11000
Tantalum mg/kg 2200 970 1300 7100
Gross Alpha pCi/g 6200±100 4900±100 6700±100 3800±100
Gross Beta pCi/g 2200±100 2200±100 3100±100 1800±100

Isotopes:
Uranium-233 & 234 pCi/g 290±10 320±20 550±25 230±10
Uranium 235 pCitg 13±2 11±3 29±6 13±3
Uranium-238 pCVg 280±10 350±20 580±30 250±10
Thorium-230 pCitg 670±30 710±30 690±40 860±40
Lead-210 @ 46 KeV pCi/g 40±13 57±10 56±19 77±12
Thorium-234 0 63.3 KeV pCi/g 210±60 220±40 280±30 130±10
Protactinium-234m @1001 KeV pCi/g 310±120 520±120 660±150 390±120
Radium 226 pCi/g 630±20 510±20 720±20 400±10
Lead-214 0 295.2 KeV pC/g 400±10 390±10 450±lO 310±10
Lead-214 0 352.0 KeV pCifg 410±10 400±10 470±10 310±10
Bismuth-214 0 609.4 KeV pCi/g 400±10 380±10 460±10 300±10
Bismuth-214 0 1120.4 KeV pCi/g 400±10 380±10 460±10 300±10
Bismuth.214 0 1764.7 KeV pCi/g 370±10 360±10 420±10 280±10
Actinium-228 0 338 KeV pCi/g 410±10 380±20 510±10 260±10
Actinium-228 0 911 KeV pCi/g 450±10 420±10 560±10 300±10
Actinium-228 @ 968 KeV pCi/g 450±10 430±iO 570±10 300±10
Lead-212 0 238 KeV pCi/g 400±20 400±10 440±10 280±10
Bismuth-212 0 727 KeV pCi/g 490±20 460±20 590±20 310±20
Thallium-208 0 583 KeV pCi/g 430±10 390±10 640±10 270±10
Uranium-235 0 143 KeV pCi/g 8.5±2.9 12I3 18±5 11±2

ASTM Analysis:
Alkalinity mgll CaCO <2.00 <2.00 <2.00 <2.00
Ammonia mg/i NH3.11 1.6 2.8 1.9 3.0
Chloride mgtl <0.50 <0.50 <0.50 <0.50
Fluoride mg/l 630 610 610 650
Nitrate mg/i N03 -N <0.10 <0.10 <0.10 <0.10
Sulfate mg/ 6.9 23 22 20
pH pHI Units 2.70 2.33 2.65 2.51
Specific Conductance 0 25°C prnhos/crm 2740 5660 2900 3520
Aluminum mg/l 120 270 160 110
Calcium mg/I 110 300 110 53
Iron mgl/ 280 190 640 210
Potassium mg/l 170 130 150 110
Magnesium mg1i 33 38 18 50
Manganese mgll 66 47 150 27
Sodium mngl/ 32 58 31 48



Table 6
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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 2/19193 2fl9/93 2/19/93 2J19/93

TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10
Arsenic mgOi <0.10 <0.10 <0.10 <0.10
Barium mg1/ <10 <10 <10 <10
Cadmium mgi <0.10 <0.10 <0.10 <0.10
Chromium mgtl 4.9 20 6.0 6.8
Mercury mg/I <0.010 <0.010 <0.010 <0.010
Nickel mg/I .0 1.0 <1.0 <1.0
Lead mg/l <0.10 0.17 <0.10 <0.10
Selenium mg/ <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 2.43
pH of TCLP Extract pHunits 4.40 3.74 4.23 4.33
Amount of Sample Extracted g 40.0 40.0 40.0 40.0

Volatile Organic Analyses:
Acetone g/kg <25000 <23000 <28000 <26000
Benzene gkg <25000 <23000 C28000 <25000
Bromodichloromethane m/g 5<2000 <23000 <2000 <25000
Bromoform g/kg 425000 <23000 C28000 <2000
Bromomethane mpg/g 45000 43000 428000 45000
2-Butanone g/kg <25000 <23000 428000 <25000
Carbon Disulfide Wpkg 45000 <3000 428000 45000
Carbon Tetrachloride pkg <25000 <23000 428000 <25000
Chlorobenzene pgkg <25000 <23000 <28000 <25000
Dibromochloromethane g/kg <25000 <23000 <28000 <25000
Chloroethane pg/kg <25000 <23000 428000 <25000
Chloromethane pg/kg 25000 <23000 48000 45000
Chloroform pg/kg <25000 23000 <28000 425000
1,1-Dichloroethane pg/kg 45000 43000 <28000 45000
1,2-Dichloroethane pg/kg <25000 <23000 <28000 25000
1J-Dichloroethene pg/kg 25000 23000 428000 <25000
1,2-Dichloroethene kg 4c5000 <23000 428000 45000
1,2-Dichloropropane pg/kg 25000 23000 <28000 25000
Cis-1,3-Dichloropropene pg/kg 45000 43000 428000 425000
Trans-1,3-Dichloropropcne pLg/kg c25000 <23000 <28000 c25000
Ethylbenzene pg/kg 425000 <23000 428000 <25000
2-Hexanone peg/kg <25000 <23000 428000 425000
Methylene Chloride pg/kg <25000 423000 428000 25000
4-Methyl-2-pentanone ,ug/kg 68000 61000 490000 730000
Styrene pg/kg <25000 423000 428000 <25000
1,1,2,2-Tetrachloroethane pg/kg 425000 423000 428000 26000
Tetrachloroethene pg/kg 26000 <23000 28000 425000
Toluene mgkg 425000 <23000 <28000 45000
1.1,1-Trichloroethane pg/k 426000 423000 <28000 25000
1,1,2-Trichloroethane pk c264000 <23000 428000 25000
Trichloroethene pg/kg <25000 <23000 <28000 <25000
Vinyl Chloride pgkg 425000 23000 <28000 <25000
Xylenes, Total pg/kg <25000 <23000 <28000 <25000



Table 5
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Page 6 of 6
Sample Identification and Date

P2-2C P2-3A P2-3B P2-3C
(6-9) (0-4) (4-8) (8-12)

Parameter Units 2119/93 2119193 2/19/93 2119193

Semivlatile Organic Analyses:
Acnaphthene <1300 <1200 <3400 <1400Acenaphthylene g<1300 d200 d400 <1400
Anthracene 3<1300 <1200 d400 <1400Bia 2-chloroethyl)ether pg/kg <1300 <1200 <3400 <1400
B2 <1800 <120 <3400 <1400
Die 2-chlorouopropyl)ether k 10 10 30 10Bu 24yllex)4 ate pg/kg <1300 <1200 <3400 <1400
Be a ne kg <1300 <1200 <3400 <1400

a anthranene gkg <1300 <12DO <3400 <1400
Bene g/kg <1300 <1200 <3400 <1400

)perylene pkg <1300 <1200 <3400 <1400
Be uoranthene pkg <1300 <1200 <3400 <1400romophenyl Phenyl Ether pg/kg <1300 <1200 <3400 <1400Bu nzyl Phthalate pkg <1300 <1200 <3400 <1400

k <1300 <1200 <3400 <1400
Chysene g <1300 <1200 <3400 <1400
4-Chbroaniline pgkg <1300 <12D0 <3400 <14002-Chloronaphthalene kg <1300 <1200 <3400 <1400
2-Chlorophenol pkg <1300 <1200 <3400 <1400
4-Chlorophenyl Phenyl Ether pg/kg <1300 <1200 <3400 <1400
o-Creao gkg <1300 <1200 <3400 <1400
paol pkg <1300 <1200 <3400 <1400
Dibenzo~afh)anthracene pg/kg <1300 <1200 <3400 <1400
Dibenzorankg <1300 <1200 <3400 <14002,4-Dichlorophenol <1300 <1200 <3400 <1400
12-Dichlorobenzene gkg <1300 <1200 <3400 <140013-Dichlorobenzene /g <1300 <1200 <3400 <1400
1,4-Dichlorobenzene p/g <1300 <1200 <3400 <1400
3 3-Dichlorobenzidine g <1300 <1200 <3400 <1400diethyl Phthalate pg/kg <1300 <1200 <3400 <1400
Dimethyl Phthalate pg/g <1300 <1200 <3400 <1400
2.4-Dimethylhenol g <1300 <1200 <3400 <1400
Di-N-butylPithalate pg/kg <1300 <1200 <3400 <1400
4,6-Dinitrotolue gkg <6300 <5900 <7000 <6600
2,4-Dinitrotoluene <1300 <12<0 1400 <6400
2.6-Dinitrotoluene pg/kg <1300 <1200 <3400 <1400
Ii-N-octyl Phthalate pg/kg <1300 <1200 <3400 <1400
2&4-Dinitmphenol pg/kg <6300 <5900 <17000 <6600Fluoranthen kg <1300 <1200 <3400 <1400
Fluorene pg/kg <1300 <1200 <3400 <1400
Hexachlorclopentadiene kg <1300 <1200 <3400 <1400
Iexachlorobenzene e g <1300 <1200 <3400 <1400Hexachlorobutadiene pg/kg <1300 <1200 <3400 <1400
Hexachlorvethane pg/kg <1300 <1200 <3400 <1400
Io1,2,3-c,d)pyrene kg <1300 <1200 <3400 <1400
lInd1ocd g <300 <1200 <400 <1400
2Uethylaphthalene g <1300 <1200 <3400 <1400
N-Nitrosodxphenylamine kg <1300 <1200 <3400 <1400
N-Nitroso-n-propylamine <1300 <1200 <3400 <1400Na hthalene pg/g <1300 <1290 <3400 <1400
2-Nitroaniline pkg <6300 <5900 <17000 <66003-Nitroanlline pkg <6300 <5900 <17000 <6600
4-Nitrwaniline pg/kg <6300 <5900 <17000 <6600Nitrobenzene pg/kg <1300 <1200 <3400 <1400
2-Nitrophenol pg <1300 <1200 <3400 <1400
4-Nitrophenol pg/kg <6300 <5900 <17000 <6600
P-chloro-mcresol p/g <1300 <1200 <3400 <1400Pentachlorophenol pg <6300 <5900 <17000 <6600
Phenanthrene 1kg 300 <1200 <3400 <1400Phenol pg/kg <1300 <1200 <3400 <1400
Pyrene g <1300 <1200 <3400 <1400
2,4,5-Trichlorophenol pg/kg <6300 <5900 <17000 <6600
2,4,6-Trichlorophenol kg <1300 <1200 <3400 <1400
1,2,4-Trichlorebenzene 1g/kg <300 <1200 <3400 <1400



Table 6
Summary of Waste Chemistry Data

Pond S Residues
Fansteel, Inc.

Muskogee, Oklhoma

Page 1of 9
Sample Identification and Date P

P34A P3-lB P3-IC P3-2A P3-2B
(0-6) (5-10) (10-16) (0-5) (W-10)

Parameter Units 2/19/93 2/19/93 2119/93 2V19/93 2119/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium
Beryllium
Cadmium
Chromium
Mercury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium 235
Uranium-238
Thorium-230
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Protactinium-234m 40 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609A KeV
Bismuth-214 0 11204 KeV
Bismuth 214 01764.7 KeV
Actinium-228 06338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate
pH
Specific Conductance 0 25°C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mg/kg
mg/kg

mgllcg

mglkg
mgtkg
mg/kcg
mglkg
mglkg
mg/kg
mg/kg
mg/lcg
mg/kg
mg/lcg
mg/}g

ng/kg

pCikg
pC~g

pCitg
pCilg
pCilg
pCitg
pCitg
pCit'g
pCilg
pCitg
pC~g
pCitg
pCilg
pCitg
pCi/g
pCi/g
pCitg
pCitg
pCilg
pCi/g
pCi/g
pCilg

mg/I
mgQt

mgQI N03 .N

mg/I

pH Units

mgQI
mg/I
mgIQ
mg/k
mg/I
mg/I
mgll

1S 5.9 15 5.3 1.9
24.7 26.6 37.0 12.4 29.7
93.6 65.7 83.0 30.7 109
939 987 1310 452 1200
19.4 32.0 30.8 8.50 17.4
<3.70 <4.70 <6.00 <2.90 <3.50
476 1110 889 154 607
1.46 0248 0.665 1.70 3.51
40 49 40 <16 48
25.9 42.0 36.0 <15.0 37.2
83.8 79.7 98.4 58.2 115
103 143 105 <29.0 127
<0.400 <0.500 <0.660 <0.340 <0.380
770 2800 2600 210 830
1100 2100 1400 2300 1300
1000 1300 950 2200 1200
5800±100 5200t100 7600±100 3400±100 5500±100
2700±100 2900±100 3800±100 1800±100 2500±100

570±20
20±4
580±20
770±30
63±13
230±10
680±130
730±20
450±10
480±10
460±10
460±10
440±10
430*10
470±10
470±10
410±20
490±30
450±10
21±3

82.00
3.8
<0.50
330
2.6
2.9
2.99
1330
49
38
74
82
21
24
19

860±30
46±8
910±30
780±30
39±17
210±30
790±130
670±20
460±10
470±10
450±10
440±10
430±10
410±10
450±10
460±10
410±10
490±20
400±10
17±3

<2.00
4.0
<0.50
640
0.55
6.2
2.34
4620
59
200
280
63
43
86
37

950±30 290±20
43±7 14±5
1000±100 290±20
800±40 790±30
61±14 71±10
340±30 180±10
980±170 430±130
860±20 490±20
500±10 360±10
610±10 380±10
500±10 360±10
480±10 360±10
460±20 340±10
550±10 340±10
600±10 360±10
610±20 370±10
540±30 320±20
650±20 390±20
580±10 350±10
28±3 11±3

650±50
33±12
710±60
1100±100
64±10
240±40
660±140
610±20
430±10
440±10
430±10
430±10
400±10
390±10
420±10
420±10
400±10
480±20
400±10
14±3

c2.00
7.5
5.9
290
0.45
540
2.65
2250
99
43
94
91
33
27
25

82.00
5.1
2.2
610
<0.10
9.8
2.47
3860
95
170
300
59
27
83
28

<2.00
6.1
2.3
280
1.0
2.6
3.06
1520
51
20
66
170
15
16
22
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sample Identification and Date

P3-LA P3-LB P3-IC P3-2A P3-2B
(0-5) (6-10) (10-16) (0-6) (5-10)

Parameter Units 2I1'9n3 2/19/93 2tlt93 2/19U93 2t19/93

TCLP Metals:
Silver
Anenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH of TCLP Extract
Anount of Sample Extracted

Volatile Organic Analyses:
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomnethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloromethane
Chloroform
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
12-Dichloroethene
1,2-Dichloropropane
Cis-1L3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichlormethane
Trichloroethene
Vinyl Chloride
Xylenes, Total

m&Q
mg/l

mg/I

mg/I

mg/I

pHI UnitS
pHI UnitS

8

nw4

Uk8

Pgk8

DW8

lown
102g

nwa

pg/kg

Ps/k

pg/kgPg&g
pg/kg

pg/kg

pg/kg

pg/kg

pg/kg
pg/kg
pg/kg
pg/kg

pg/kg
pg/kg
Pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

pg/kg
pg/kg

<0.10 <0.10 <0.10
<0.10 0.21 0.18
<10 <10 <10
<0.10 <0.10 <0.10
6.7 20 15
<0.010 <0.010 <0.010
<1.0 <1.0 <1.0
<0.10 0.34 0.26
<0.10 <0.10 <0.10

No.1 No.1 No.1
2.74 2.20 2.27
4.59 4.26 4.29
60.0 50.0 50.0

<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <d3000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <23000 <2700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <23000 <2700
<26000 <33000 <3700
<26000 <33000 <2700
<26000 <33000 <2700
<26000 <23000 <3700
150000 780000 130000
<26000 <3000 <2700
<26000 <23000 <3700
<26000 <33000 <3700
<26000 <23000 <2700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700
<26000 <33000 <3700

<0.10
0.1
<10
<0.10
3.6
<0.010
<1.0
0.10
<0.10

No. 1
2.97
4.60
50.0

<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
34000
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200
<2200

<0.10
0.10
<10
<0.10
7.5
<0.010
<1.0
0.24
<0.10

No. 1
2.46
4.52
50.0

81000
<25000
<25000
<26000
<25000
<25000
<26000
<26000
<25000
<25000
<25000
<26000
<25000
<26000
<25000
<26000
<26000
<25000
<25000
<25000
<25000
<25000
<25000
330000
<2S000
<25000
<26000
<25000
<25000
<25000
<25000
<25000
<26000
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Sample Identification and Date

P3-IA P3_-B P3-1C P3-2A P3-2B
(0-5) (C-10) (10-16) (0-5) (5-10)

Parameter Units 2/19/93 2/19/93 2/19/93 V19/93 2/19/93

Semivolatile Organic Analyses:
Acenaphthene
Acenaphthylene
Anthracene
Bis _2chloroethyl)ether
Bis 2-chloroethoxy)methane
Bis 2.chloonaiopropylhther

Ben zo(a)pyrene
aeZOtante~ne

Benzo5 luoranthene
Benzo g hi)peiylene
Benzorkfuoranthene

2-Chloranaphthalene
2-Chiorophenol
4-Chlorophenyl Phenyl Ether
oC0resol

~Chnn 1n

nzow( h)anthracene

2,4-Dichiorophenol
1,2-Dichlorobenzene
1,3-Dichloroobenzene
1,4-Dichlorobenzene
3 3-Dichlorobenzidine

l,S-Dichlorobocenzen

1,4-Dinitrotobnene
6- Dinitrotoluene

3exachlorocyclopentadiene
Hexachloroenzene
Hexachilorobutadiene
4-exachiroethane

deno(1,2,3ucd)pyrene

2b.6 hDnironolen

Di-otylnPhthalene
-Nitrosphenylamine

N-Ntroo-i-nprpylamine

Nuorht haene

-Nitmoaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitraphenol
P-chloro-m-cresl
Pentachborophenol
Phenanthrene
Phenol
Pyrene
2;4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,2,4-Trichlorobenzene

�g&g
�g&g
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kgpg/kg

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kgpg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<13 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
1600 <1300 2700 <3200 <3400
<6600 <00 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<6600 <6600 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000. <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<6600 <6600 <9900 <16000 <16000
<6600 <6600 <9900 <16000 <16000
<6600 <6600 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<6600 <6600 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400
<6600 <6600 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400

300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
<6600 <6600 <9900 <16000 <16000
<1300 <1300 <2000 <3200 <3400
<1300 <1300 <2000 <3200 <3400
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Sample Identification and Date

P3-2C P3-3A P3-3B P3-3C P34A
(10-16) (0-5) (5-10) (10-13) (0-3)

Parameter Units 2119/93 2119/93 2/19/93 2119/93 2V19/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium

Hevium

Chromium
Mernury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium 235
Uranium-238
Thorium-230
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Protactinium-234m 01001 KeV
Radium 226
Lead-214 0 29S.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate
pH
Specific Conductance a 250C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mg/kg
mgfkg
mgllkg
mglkg
mglkg
mg/kg
mg/kg

mg/kg
mg'kgmg/kg

mg/k
mglkg
mg/kg
mg/kgmg/kg

pCi/g
pCVg

pCi/g
pCi/g
pCi1g
pCi/g
pCi/g
pCi/g
pcilg
pCi/g
pC1/g
pCilg
pCi/g
pCVg
pCitg
pCi/g
pCi/g
pCilg

pCitg
pCig
pCi/g

mgll
mgll

mgfl N03 -N
mgl

pH Units
pinhos/cm

mgll
mg&I

mg/I
mgtl
mg/I
mgtl
mg/I

<2.4 3.1 42 <2.6 6.4
30.4 34.4 19.4 19.3 22.2
107 <45.0 <40.0 47.9 <42.0
884 757 666 690 763
39.8 19.1 22.2 24.0 24.6
<4.50 5.90 <4.00 <4.60 <4.20
1970 580 813 867 704
0.286 0.698 <0.110 0.135 0.142
45 31 36 35 45
56.4 <22.0 31.3 50.7 26.3
98.6 <45.0 46.4 48.3 57.1
197 61.4 74.2 93.2 171
<0A80 <0470 <OA50 <0.50 <0.470
1400 830 1600 2400 2900
2600 720 1300 1900 1900
1100 610 590 1300 1000
6300±100 6400*100 3300*100 5500*100 5900*100
3100i100 2900±100 1700*100 2700*100 2700±100

800*30 510±20
4B±7 30i5
870±30 560±20
1200±100 950±40
50±14 23±17
310±20 290±20
1000*200 830*130
840±20 720±20
490*10 530±10
51010 540±10
490*10 520±10
490±10 510±10
460±10 490±10
400±20 470±20
450i10 520±10
460±10 540±10
400±20 490*10
480±20 570±30
440±10 480±10
25±3 20±3

420±20
42±6
460±20
690±30
44±12
250±30
670±110
550±20
300±10
320±10
300*10
290±10
280±10
260±10
290±10
300±10
250±20
320±10
270±10
15±3

c2.00
6.9
<0.50
670
<0.10
3.0
2.63
6220
25
270
280
38
48
71
32

340±20
14±3
340±20
920±40
71±14
220±40
480±90
590±20
450±10
460±10
450B10
450±10
410±10
420±20
470±10
480*10
440±10
530±30
440±10
13±3

<2.00
7.4
<0.50
640
0.34
5.2
2.66
3910
53
250
380
47
47
85
29

420±40
22±10
430±40
700*30
88±18
280±20
650±100
660±20
420±10
440±10
420±10
430±10
410±10
360±10
400±10
400±10
350±20
420±20
380±10
17±3

<2.00
4.7
3.5
650
<0.10
2.7
2.42
4000
40
230
200
45
55
50
28

<2.00
3.9
<0.50
680
<0.10
540
2.10
5900
73
96
260
86
29
27
36

c2.00
6.7
4.1
540
0.87
2.7
2.67
2400
53
71
150
43
30
46
17
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Sample Identification and Date

P3-2C P3A PS-3B P3-3C P34A
(10-15) (0-E) (E-10) (10-13) (0-3)

Parameter Units 2119/93 2/193 219/93 2/19/93 219/93

TCLP Metals:
Silver mg/I <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/I 0.56 <0.10 <0.10 <0.10 0.15
Barium mg/ <10 <10 <10 <10 <10
Cadmium mg/I <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/I 36 10 1S 1S 1S
Mercury mg/ <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/I <1.0 <1.0 <1.0 <1.0 <1.0
Lead mg/I 0.36 0.20 <0.10 <0.10 0.17
Selenium mg/I <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 2.46 2.35 2.51 2.32
pH of TCLP Extract pH units 4.33 4.53 4.28 4.25 4.26
Anount of Sample Extracted g 50.0 50.0 50.0 60.0 50.0

Volatile Organic Analyses:
Acetone Pg/kg <31000 <310dO0 30000 <33000 <30000
Benzene pg/kg <310dO <31000 <30000 <33000 <30000
Bromodicliloromethane pg/kg <310dO <31000 <30000 <33000 <30000
Bromoform pg/kg <310dO <31000 <30000 <33000 <30000
Bromomethane pg/kg <310dO <31000 <30000 <33000 <30000
2-Butanone pg/kg <31000 <31000 <300dO <33000 <30000
Carbon Disulfide pg/kg <31000 <31000 <300dO <33000 <30000
Carbon Tetrachloride pg/kg <31000 <31000 <30000 <33000 <30000
Chlorobenzene pg/kg <31000 <31000 <30000 <33000 <30000
Dibromochloromethane kg <31000 <31000 <30000 <33000 <30000
Chloroethane pg/kg <31000 <31000 <30000 <33000 <30000
Chloromethane g/kg <310O0 <31000 <30000 <33000 <30000
Chloroform pg/kg <31000 <31000 <30000 <3300 <30000
1,1-Dichloroethane pg/kg <31000 <310dO <30000 <33000 <30000
1,2-Dichloroethane Pg/kg <31000 <31000 <300dO <33000 <30000
1,1-Dichboroethene pg/kg <31000 <31000 <30000 <33000 <30000
1,2-Dichloroethene pg/kg <31000 <31000 <30000 <33000 <30000
1,2-Dichloropropane pg/kg <31000 <31000 <30000 <33000 <30000
Cis-1,3-Dichloropropene pg/kg <31000 <31000 <30000 <33000 <30000
Trans-1,3-Dichloropropene pg/kg <31000 <310dO <30000 <33000 <300dO
Ethylbenzene pg/kg <31000 <31000 <30000 <33000 <30000
2-Hexanone pg/kg <310dO <31000 <30000 <33000 <30000
Methylene Chloride pg/kg <310dO <31000 <30000 <33000 <30000
4-Methyl-2-pentanone pg/kg 1300000 330000 850000 830000 660000
Styrene pg/kg <31000 <31000 <30000 <33000 <30000
1,1,2,2-Tetrachloroethane pg/kg <31000 <31000 <30000 <33000 <30000
Tetrachloroethene pg/kg <31000 <31000 <30000 <33000 <30000
Toluene pg/kg <31000 <31000 <30000 <33000 <30000
1,1,1-Trichloroethane pg/kg <31000 <31000 <30000 <33000 <30000
1l,2-Trichloroethane pg/kg <31000 <31000 <30000 <33000 <30000
Trichloroethene pgtkg <310dO <31000 <30000 <33000 <30000
Vinyl Chloride pg/kg <31000 <31000 <30000 <33000 <30000
Xylenes, Total /kg <31000 <31000 <30000 <33000 <30000
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Sample Identification and Date

P3.2C P3S-A P3-3B P3-3C P3.4A
(10-15) (0-5) (6-10) (10-13) (0-3)

Parameter Units 2119/93 2119/93 2/19/93 2/19/93 2l9193

Semivolatile Organic Analyses:
Acenaphthene <g c9400 c660 <660Acenaphthylene <1300 <3400 <66) <660 c660
Anthramne th c190 c340 c6 c6Bis(2uchlorethyl)ether pg/kg <1300 <3400 <660 <660 <660Bis 2-chlotoethoxy ethane W/kg <1300 <3400 <660 <660 <660Big 2-chlo1lopropyI)ether g/kg <1300 <3400 <660 <660 <660Bi2etl y1exylp a gkg <1300 <3400 <660 <660 <660Be1zo(a)pyrene pg/kg c1300 <3400 <660 <660 <660Ben aathraxne pg/kg <1300 <3400 <660 <660 <660Ben )fluoranthene pg/kg <1300 <3400 <660 <660 <660Bno r4iprene <1300 <3400 <660 <660 <660Bnoburnhne Fg<1300 c3400 c66 c660 c660-4-Bromoput nv Phenyl Ether pgkg <1300 <3400 <660 <660 <660Butvlbe Nthalate pg/kg <1300 <3400 <660 <660 <660C aroazo e pkg <1300 <3400 <660 <660 c660Chryene c1300 c3400 c660 c660 <660
2-Chloronaphthalene <1300 <3400 <660 <660 <6602-Chlorophenol pkg <1300 <3400 <660 <660 <6604-Chborophenyl Phenyl Ether pg/kg <1300 <3400 <660 <660 <660o-Cresol pg/kg <1300 <3400 <660 <660 <660plCresol pg/kg <1300 <3400 <660 <660 <660Dibenzoa .h)anthracene kg <1300 <3400 <660 <660 <660Dibenzpg/kg <1300 <3400 <660 <660 <66024-Dichlorophenol pg/kg <1300 <3400 <660 <660 <6601,2-Dichlorobenzene pg/kg <1300 <3400 <660 <660 <660l,3-Dichlorobenzene pg/kg <1300 <3400 <660 <660 <660L4-Dichlorobenzene pg/kg <1300 <3400 <660 <660 <6603 3-Dichlorbeazidine kg <1300 <3400 <660 <660 <660Iiethvl Phthalate pg/kg <1300 <3400 <660 <660 <660

pg/kg <1300 <3400 <660 <660 <6602.4-Dintypeo gk <1300 <3400 c660 <660 c660Di <1300 <3400 <660 <660 7004,6-Dinitro ocrewl <pkg <6600 <17000 <3200 <3200 <34002,4-Dinitrotoluene pg/kg <1300 <3400 <660 <660 <6602S-Dinitrotoluene pg <1300 <3400 <660 <660 <660Di-N-octyl Phthalate pg/kg <1300 <3400 <660 <660 <6602-Dinitorophenol pg/g <6600 <17000 <3200 <3200 <3400Fluoranthene <1300 <3400 <660 <660 <660Fluorene pg/kg <1300 <3400 <660 <660 <660Hexachlorocbypentadiene pg <1300 <3400 <660 <660 <660Hexachlorobenne n pg/g <1300 <3400 <660 <660 <660Hexachlorobutadiene pg/kg <1300 <3400 <660 <660 <660Hexachboroethane pg/kg <1300 <3400 <660 <660 <660Indeno(1,2,3-c,d)pyrene pg/kg <1300 <3400 <660 <660 <660Isophorone pkg <1300 <3400 <660 <660 <6602-palene g <1300 <3400 <660 <660 <660athmlnaphte ine pg/kg <1300 <3400 <660 <660 <660NpNitroaodiphroylamine pg/kg <1300 <3400 <660 <660 <660Nithalene pg/g <1300 <3400 <660 <660 <6602-Ntroaniline pg/kg <6600 <17000 <3200 <3200 <34003-Nitroaniline pg/g <6600 <17000 <3200 <3200 <34004-Nitroaniline pg/kg <6600 <17000 <3200 <3200 <3400Nitrobenzene kg <1300 <3400 <660 <660 <6602-Nitrophenol ,g/kg <1300 <3400 <660 <660 <6604-Nitrophenol pg/g <6600 <17000 <3200 <3200 <3400p-chloro-m-creuol pg/kg <1300 <3400 <660 <660 <660Pentachlorophenol /g <6600 <17000 <3200 <3200 <3400Phenanthrene ,Slg<1300 d3400 e660 e660 e660Phenol pgkg <1300 <3400 <660 <660 <660Pyrene pg <1300 <3400 <660 <660 <6602,4,C-Trichlonmphenol w g<66OO <17000 <3200 e9200 <34002,4,6-Trichlorophenol pg/kg <1300 <3400 <660 <660 <6602,4g 6chlo6benzene c13 00 d3400 <660 3660 <660
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P34B P3-4C P3-SA P3-5B P3-SC
(3-6) (6-9) (0-3) (3-6) (6-9)

Parameter Units 2t19J93 2t19/93 2/19/93 2t19/93 2/19/93

Total Analyses:
Cyanide
Silver
Arenic
Barium
Beryllium
Cadmium
Chromium
Mercuiy
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium 235
Uranium-238
Thorium-230
Lead-210 @ 46 KeV
Thorium-234 0 63.3 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120A KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 5 G83 KeV
Uranium-235 0 143 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate
pH
Specific Conductance 0 250C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mglkgmgllcg
mg/tkg
mg/kg
mg/kg
mg/kg
mg/kcg
mg/kg
mg/kcg
mg/kcg
mg/kg
mg/kg
mg/kg
mg/ksg
mg/kg
mg/kg
pCitg

pCi/g
pCilg
pCi/g
pC~g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pC~g
pCi/g
pci/g
pCl/g
pCi'g
pCi/g
pCilg
pCi/g
pci/g

pCi/g

mgllNH-1
mg/q

mg/I N03 .N
mg/I

pH Units
prnhos/cm

mg/I
mg/I
mg/Q
mg/I
mgJI
mg/I

mg/kg

110 36 <2.1 7.6
18.1 32.6 26.0 9.60
<60.0 <56.0 <38.0 <48.0
558 1720 942 288
212 30.9 18.4 20.8
<5.00 <5.60 <3.80 c4.80
430 1370 428 636
<0.140 0.228 0.687 0.299
<25 47 32 42
<25.0 61.8 <19.0 34.2
66.8 137 73.1 67.5
<60.0 105 49.4 241
<0.540 <0.600 <0.410 <OA80
1000 3900 660 3300
1700 1600 730 2300
1100 1100 580 260
6400±100 6900±100 6500±100 840±40
3700±100 3800±100 3100±100 610±20

820±30
32±6
850±30
850±40
73±15
240±30
770±150
680±20
440±10
450±10
440±10
440±10
400±10
470±20
530±10
540±10
500*20
580±20
500±10
21±3

<2.00
5.0
<0.60
630
<0.10
6.4
2A7
4240
100
150
340
60
26
99
29

1000±100 820±30
41±6 39±6
1100±100 870±30
810±30 430±20
52±22 77±11
340±20 320±20
780±170 840±140
820±30 740±20
470±10 510±10
490±10 520±10
480±10 500±10
470±10 500±10
420±10 460±10
620±20 440±10
680±10 470±10
690±10 490±10
600±30 440±10
720±30 520±20
640±20 440±10
21±4 21±3

170±20
12±5
180±20
210±20
32*9
110±20
300±60
170±10
90±3
95±3
90±3
93±4
84±4
85±4
94±3
98±4
88±3
100±10
88±3
6.7±1.4

3.00
4.3
48
32
0.63
210
5.66
714
<10
160
<10
14
25
20
16

160
14.0
67.2
634
22.9
<4.10
692
0.188
39
40.1
65.8
174
<OA40
3000
4400
740
4400±100
2100±100

350±20
20±5
370±20
490±30
69±9
240±30
560±120
480±10
320±10
330±10
310±10
310±10
290±10
310±10
350±10
350±10
320±10
380±20
320±10
14±3

<2.00
5.6
8.7
630
0.67
3.1
2.94
2910
28
160
300
36
45
67
21

<2.00
2.9
2.6
640
0.45
6.0
2.37
4560
100
170
310
21
18
140
31

<2.00
5.4
1.6
650
0.83
2.9
2.72
2860
27
120
200
48
51
51
21



Table 6
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Page 8 of 9
Sample Identification and Date

P3-4B PS-4C PSA P3-SB P3-5C
(3-6) (6-9) (0-3) (3-6) (6-9)

Parameter Units 2119/93 2t19/93 2119/93 2119193 2/19193

TCLP Metals:
Silver mg/i <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/i <0.10 <0.10 <0.10 0.15 <0.10
Barium mgIl <10 <10 <10 <10 <10
Cadmium mgl <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mgq4 15 18 9.2 <0.10 10
Mercury mg/ <0.010 <0.010 <0.010 <0.010 cO.010
Nickel mglI <.0 <.0 <1.0 <1.0 1.0
Lead mg/I 0.17 0.20 <0.10 <0.10 <0.10
Selenium mg/I <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 2.64 6.26 2.84
pH of TCLP Extract pHunits 4.27 4.27 4.46 6.10 4.39
Ameunt of Sample Extracted g 50.0 50.0 S0.0 50.0 50.0

Volatile Organic Analyses:
Acetone Pgkg <35000 <39000 <27000 <31000 <28000
Benzene pg/kg <3500 <39000 <27000 <31000 <28000
Bromodichloromethane P/kg <35000 <39000 <27000 <31000 <28000
Bromoform Pg <35000 <39000 827000 <31000 <28000
Bromomethane Pg/kg <35000 <39000 <27000 <31000 <280M0
2-Butanone Pg <36000 <39000 <27000 <31000 <28000
Carbon Disulfide P/kg <350 <39000 <27000 <31000 <28000
Carbon Tetrachloride ug/kg <35000 <39000 <27000 <31000 <28000
Chlorobenzene pg/kg 6<3000 <39000 <27000 <310dO <28000
Dibromochloroviethane pg/kg <36000 <39000 <27000 <31000 <28000
Chloroethane, pg/kg <350 <39000 <27000 <310dO <28000
Chloromethane pglkg <35000 <39000 <27000 <310dO <28000
Chloroform pg/kg <35000 <39000 <27000 <31000 <28000
1,1-Dichloroethane pg/kg <35000 <39000 <27000 <310dO <28000
1,2-Dichloroethane pg/kg <35000 <39000 <27000 <31000 <28000
1,1-Dichloroethene pg/kg <35000 <39000 <27000 <31000 <28000
1,2-Dichloroethene pg/kg <35000 <39000 <27000 <31000 <28000
12-Dichloropropane pg/kg <35000 <39000 <27000 <31000 <28000
Cis-1,3-Dichloropropene pg/kg <35000 <39000 <27000 <310dO <28000
Trans-1,3-Dichloropropene pg/lkg <35000 <39000 <27000 <31000 <28000
Ethylbenzene pg/kg <35000 <39000 <27000 <31000 <28000
2-Hexanone pg/kg <35000 <39000 <27000 <31000 <28000
Methylene Chloride pg/kg <35000 <39000 <27000 <31000 <28000
4-Methyl-2-pentanone pg/kg 880000 800000 200000 750000 600000
Styrene pg/kg <35000 <39000 <27000 <31000 <28000
1,1,2.-Tetrachlorcethane pglkg <35000 <39000 <27000 <31000 <28000
Tetrachloroethene pg/kg <35000 <39000 <27000 <31000 <28000
Toluene pg/kg <35000 <39000 <27000 <31000 <28000
1,1l-Trichloroethane pkg <35000 <39000 <27000 <31000 <28000
1,1,2-Trichlormethane pg/kg <35000 <39000 <27000 <31000 <28000
Trichloroethene pg/kg <3000 <39000 <27000 <31000 <28000
Vinyl Chloride pg/kg <36000 <39000 <27000 <31000 <28000
Xylenes, Total pg/kg <36000 <39000 <27000 <31000 <28000



Table 6
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Sample Identification and Date

P34B P34C P3-5A P3-SB P3-5C
(3-6) (6-9) (0-3) (3-6) (6-9)

Parameter Units 2/19193 219193 2/19/93 2/19/93 2/19/93

Semivolatile Organic Analyses:
Acenaphthene ,gkg <990 <990 <660 <660 <660
Acenaphthylene gl< <90 <660 <660 <660
Anthracene <990 <990 <660 <660 <660
Bis 2chloroethyl)ether pg/kg <990 <990 <660 <660 <660
Bis 2-chloiethoxy)methane kg <990 <990 <660 <660 <660
Bis 2Jdcromisoprodyl)ether pg/kg <990 <990 <660 <660 <660

aylhexl)pe pgtkl <990 <690 <660 <660 <660
/ene kg <990 <690 <660 <660 <660Benzrakthraoene kg <690 <690 <660 <660 <660

)fuoranthene Pg/kg <690 <990 <660 <660 <660
h)perylene pg/kg <990 <990 <660 <660 <660

9oranthene pglkg <690 <690 <660 <660 <660
4-Bromophenyl Phenyl Ether yg/kg <90 <69 <660 <660 <660
Butlyl Phthalaee g/kg d<90 <90 <660 <660 <660Caakg <90 d<90 <660 <660 <660Chrvsene pg/kg d90 <66 0 <660
4-Chloroaniline kg <990 <690 <660 <660 <660
2k <9oronaphthaene 990 <990 <660 <660 <660
2-Chlorophenol pg9kg <90 <990 <660 <660 <660
4-Chorophenyl Phenyl Ether pkg <990 <690 <660 <660 <660
o-Cresol 9g0kg <9 <990 <660 <660 <660pso1 pg/kg <690 690 <660 <660 <660
DibenzdaoL h)anthracene pglkg <90 <69 <660 <660 <660
Dibenzoran9 pgkg 90 <690 <660 <660 <660
2,4-Dichlorophenol pg/kg <90 <690 <660 <660 <660
3,2-Dichlorobenzene p9/kg d90 <690 <660 <660 <660
1,-Dichlorobenzene pg/kg <990 <990 <660 <660 <660

-Dichlorobenzene 9g/kg d90 <990 <660 <660 <6603Dichlorobenzidine kg <90 <990 <660 <660 <660
-NuPhthalate p/g <990 <990 1660 <660 <660

29DinitrPtolate p/g <90 <990 <660 <660 <660
2,4-Dinertolpenol pg/kg <690 <990 <660 <660 <660

pg/kg <690 <990 1600 760 <660
4,6-Dpkg <5100 <4800 <3200 <3400 <3200

-Dinitrotoluene g <990 <90 <660 <660 <660
-Dinitrotoluee kg <990 <90 <660 <660 <660

Hexachoo elate p/g <90 <90 <660 <660 <660
2e4-Danhro op nt n pg/kg <9100 <90 <660. <3400 <3200Flua9oronth e pg/kg <90 <990 <660 <660 <660Fehorene /kg <990 d90 <660 <660 <660
Hexachlorocycpentadiene g/kg <90 <990 <660 <660 <660
Hexachbrob(enz-ene pkg <990 <990 <660 <660 <660
Rexachlorabutadiene $4p9 90 d990 <660 <660 <660
Hexachblroethane gkg <990 <990 <660 <660 <660

ondn1,2,3-c,d)pyrene kg990 d990 <660 <660 <660
pg/kg <990 <990 <660 <660 <660

N-Nitrosodxphenylamme 9g/kg d90 <990 <660 <660 <660N-Nitroso-n-propylamine p/kg <990 <990 <660 <660 <660
Nayhthalened90 d90 <660 <660 <660
2-Nitroaniline kg <5100 <4800 <3200 <3400 <3200
3-Nitroaniline pgkg <5100 <4800 <3200 <3400 <3200
4-Nitroaniline p/g <5100 <4800 <3200 <3400 <3200
Nitrobenzene 9g/kg <90 <990 <660 <660 <660
2-Nitrophenol p9g/kg d90 <690 <660 <660 <660
4-Nitrophenol pkg <5100 <4800 <3200 <3400 <3200
p-chloro-m-cresol p9g/kg <90 <990 <660 <660 <660Pentachlorophenol pg/kg <5100 <4800 <3200 <3400 <3200
Phenanthrene <990 <990 <660 <660 <660
Phenol p/g <990 <990 <660 <660 <660
Pyrene p/kg <990 <990 <660 <660 <660
2,4,5-Trichlorophenol <9100 <4800 <3200 <3400 <3200
2,4,6-Trichlorphenol g< <490 <660 <660 <660
L2,4-Trichlorobenzene kg <990 <990 <660 <660 <680



Table 7
SummaWrY of Waste Chemistry Data

Pond 5 Residues
Fansteel Inc.

Muskogee, Oklahoma

Page 1 of 9
Sample Identifcation and Date

PSIA P6-1B P5-1C
Parameter Units 2/26/93 2/26/93

Total Analyses:
Cyanide mkg <1.3 <1.9 <2.3
Silver mg/kg <2.27 <3.51 <4.12
Arsenic mgkg <22.7 <35.1 <41.2
Barium mgtkg 119 45.3 28.1
Beryllium mg/kg 3.20 13.3 15.6
Cadmium mg/kg <2.27 <3.51 <4.12
Chromium mgtlkg 45.8 164 122
Mercury mgkg 0.410 0.288 <0.115
Molybdenum mgtkg 1S 21 <21
Nickel mglkg 17.5 143 103
Lead mg/kg <22.7 89.8 54.8
Antimony mg/kg 26.2 579 328
Selenium mg/kg <0.250 <.390 <0.460
Tin mOgk 140 780 4200
Columbium mglkg 870 8100 4900
Tantalum mgkg 560 3500 1200
Gros Alpha pCiIg 190±20 170±20 19±8
Gross Beta pC/g 88g8 170±20 17±5

Iotopes:
Uranium-233 & 234 pCiIg 28±2 97±2 3.9±0.6
Uranium 235 pCiIg 1.4±04 5.0±0.6 0.0±0.1
Uranium-238 pCi/g 28±1 97±2 2.7±0.5
Thorium-230 pCi/g 12±1 8A±0.7 1.2±0.3
Lead-210 0 46 KeV pCi/g 7.2±1.2 2.5±1.0 1.8±0.7
Thorium-234 0 63.3 KeV pCi/g 21±2 69±4 2.8±.0.6
Protactlnum-234m 01001 KeV pCi/g 50±13 140±10 0.0±5.3
Radium 226 pCi/g 27±1 57±2 2.9±0.6
Lead-214 0 295.2 KeV pCi/g 9.3±0.5 4.9±0.4 1.1±0.2
Lead-214 0 352.0 KeV pCi/g 9.7±0.4 5.0±0.2 1.1±0.1
Bismuth-214 0 609.4 KeV pCilg 9.1±0.4 4.8±0.2 1.1±0.1
Bismuth-214 0 11204 KeV pCVg 10±1 4.8±0.5 1.1±0.4
Bismuth-214 0 1764.7 KeV pCi/g 8.7±0.7 3.9±0.5 0.78±0.23
Actinium-228 0 338 KeV pCVg 6.9±0.6 4.6±0.4 0.70±0.17
Actinium-228 0 911 KeV pCi/g 7.5±0.5 4.7±0.4 0.89±0.16
Actinium-228 0 968 KeV pCi/g 8.0±0.8 5.1±0.5 0.97±i.29
Lead-212 0 238 KeV pCi/g 6.7±04 3.9±0.2 0.67±0.08
Bismuth-212 0 727 KeV pCVg 8.2±1.2 5.0±1.1 1.0±.0.4
Thallium-208 0 683 KeV pCig 7.2±04 4.4±0.3 0.59±0.13
Urmnium-235 0 143 KeV pCVg 0.87±0.23 2.3±0.2 0.23±0.10

ASTM Analysis:
Alkalinity mg/l CaCOq 60.0 38.0 52.0
Ammonia mg/i NH3- <0.10 0.89 16
Chloride mg/I <0.50 6.0 19
Fluoride mgl/ 9.6 4.5 5A
Nitrate mg/I N0 3 -N 0.20 7.5 7.6
Sulfate mg/l 94 750 660
pH pH Units 7.93 6.48 9.16
Specific Conductance 0 250C ILmhos/cm 384 2500 2410
Aluminum mgll <10 <10 <10
Calcium mg/i 57 560 520
Iron mgtl <10 <10 <10
Potassium mgl/ <10 38 16
Magnesium mg1/ <10 19 <10
Manganese mg/ <1.0 13 <.0
Sodium mg/I 13 39 22
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Sample Identifcation and Date

P6-IA PS-lB P5-iC
Parameter Units 2/26"3 2%M3 2/26/93

TCLP Metal:
Silver mgll <0.10 <0.10 <0.10
Arsenic mg/I <0.10 <0.10 <0.10
Barium mgn l <10 <10 <10
Cadmium mg/ <0.10 <0.10 <0.10
Chromium mg/ <0.10 <0.10 <0.10
Merzuuy mg/ <0.010 <0.010 <0.010
Nickel mg/ <1.0 1.3 <1.0
Lead mng/ <0.10 <0.10 <0.10
Selenium ng/l <0.10 <0.10 <0.10

TCLP Extraction Fluid Data:
Extraction Fluid No. 1 No. 1 No. 1
pH with Deionized Water pH unita 7.68 6.52 9.26
pH oflTCP Extract pH units 5.70 4.99 5.45
Amount of Sample Extracted g 40.0 40.0 40.0

Volatile Organic Analyses:
Acetone pg/kg <1600 <2500 <3000
Benzene Pg/kg <1600 <2600 <3000
Bromodichloromethane pg/kg <1600 <2500 <3000
Bromoform P/kg <1600 <2500 <3000
Bromomethane pg/kg <1600 2500 <3000
2-Butanone pg/kg <1600 <2500 <3000
Carbon Disulfide pg/kg <1600 <2500 <3000
Carbon Tetrachlonde pg/kg <1600 <2500 <3000
Chlorobenzene pg/kg <1600 <2500 <30dO
Dibromochloromethane pg/kg <1600 <2500 <3000
Chloroethane pg/kg <1600 <2500 <3000
Chloromethane p/kg <1600 <2500 <3000
Chloroform pkg <1600 <2500 <3000
1,1-Dichloroethane p/kg <1600 <2500 <3000
1,2-Dichloroethane pg/kg <1600 <2500 <3000
1,1-Dichboroethene pg/kg <1600 <2500 <3000
1,2-Dichloroethene pg/kg <1600 <2600 <3000
1,2-Dichloropropane pg/kg <1600 <2500 <300
Cis-1,3-Dichloropropene pg/kg <160 <2500 <3000
Trans-1,3-Dichloropropene pg/kg <1600 <2500 <3000
Ethylbenzene pg/kg <1600 <2500 <3000
2-Hexanone pg/kg <1600 <2500 <3000
Methylene Chloride pg/kg <1600 <2500 <3000
4-Methyl-2-pentanone pg/kg <1600 <2500 <3000
Styrene pg/kg <1600 <2500 <3000
1,1,2,2-Tetrachloroethane kg <1600 <2500 <3000
Tetrachloroethene pg/kg <1600 <2500 <3000
Toluene pg/kg <1600 <2500 <3000
LIA-Trichloroethane pUgkg <1600 <2500 <3000
Ll,2-Trichlomoethane pg/kg <1600 <2500 <3000
Trichloroethene pg/kg <1600 <2500 <3000
Vinyl Chloride pg/kg <1600 <2500 <3000
Xylenes, Total pg/kg <1600 <2500 <3000
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Sample Identification and Date

P54-A P6-lB P5-1C
Parameter Units 2/26M3 2*2"S3 2/26"3

Semivolatile Organic Analyes:<
Amnaphthene <410 <640 760
Acenaphthylene <4 10 <640 <760
Anthracene <4 10 c4 c760
Bis(2-chlooethyl)ether gkg <410 <640 <760
Bis(2-cblomethozy)methane pg/kg <410 <640 <760
Bis(2nchloro opropyi)ether pgtlg <410 <640 <760
Bis(2-ethylbexyl)phthalate gg <410 <640 <760
Bezo(a pyrene pkg <410 <640 <760
Benzoea snthraxne pkg <410 <640 <760
Benzotb fluoranthene pg/kg <410 <640 <760

renzotgh4)peiylene pg/kg <410 <640 <760
Benzotkfluoranthene pgkg <410 <640 <760
4-Bromepheyl Phenyl Ether pgkg <410 <0 <760
Bu nzyIPhthalate pg/kg <410 <640 <760

pg/kg <410 <640 <760
Chene pg/kg <410 <640 <760
4-Chloraniline pg/g <4 10 c640 <760
2-Chloronaphthalene p/kg <410 <640 <760
2-Chlorophenol gkg <410 <640 <760
4-Chlorophenyl Phenyl Ether pg/kg <410 <640 <760
oal- pgkg <410 <640 <760

pg/kg <410 <640 <760
Dibenzota,h)anthracene pg/kg <410 <640 <760
Dibenzofuran pgkg <410 <640 <760
24-Dichlorophenol pkg <410 <640 <760
1,2-Dichlorobeazene p/kg <410 <640 <760
l3-Dichlorobenzene pgkg <410 <640 <760
L4-Dichlorobenzene pg/kg <410 <640 <760
33-Dichlorobenzidine pg/kg <410 <640 <760
DiethylPhthalate pg/kg <410 <640 <760
DimethylPhthalate pg <410 <640 <760
2,4-Diethyiphenol pgkg <410 <640 <760
Di-N butylPhthalate pgkg 940 870 1300
4,6-Dinitrorol pg/kg <2100 <3200 <3800
2,4-Dinitrotoluene <410 <640 <760
2,6-Dinitrotoluene pg/kg <4 10 <640 <760
Di-N-octylPhthalate pg <410 <640 <760
24-Dinitrophenol <2100 <3200 <3800

Ftoranthene pg/kg <2100 <640 <760
Fluorene pgkg <410 <640 <760
Hexachlorocyclopentadiene pg/kg <410 <640 <760
Hexachlorobenzene pgkg <410 <640 <760
Hexachlorobutadiene pg/kg <410 <640 <760
Hexachloroethane pgkg <410 <640 <760
Indend1,2,3-c,d)pyrene g/kg <410 <640 <760
Isophorone pgtkg <410 <640 <760
2-Methylnaphthalene pg/kg <410 <640 <760
N-Nitrosodiphenylamine g <410 <640 <760
N-Nitroso-n-propylamine pg/g <410 <640 <760
Naphthalene pg/kg <410 <640 <760
2-Nitroaniline pg/kg <2100 <3200 <3800
3-Nitroaniline kg <2100 <3200 <3800
4-Nitroaniline pg/kg <2100 <3200 <3800
Nitrobenzene pg/kg <4 10 <640 <760
2-Nitrophenol <410 <640 <760
4-Nitrophenol pg/g <2100 <3200 <3800
. chloro-m-cresol p/kg <410 <640 <760

kegntachlophenol <2100 <3200 <3800
Phenanthrene gl <410 <640 <760
Phenol pg/kg <410 <640 <760
Pyrene kg <410 <640 <760
2,4,6-Trichlorophenol <2100 <3200 <3800
2,4,6-Trichlorophenol pg/kg <410 <640 <760
1,2,4-Trichlorobenzene pg/kg <410 <640 <760



Table 7
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Sample Identification and Date

PS-2A PS-2B P5-2C
P5-2 (0.145) (L45-3) (3-4.45)

Parameter Units 2126/93 2263 22693 2126/93

Total Analyses:
Cyanide m/kg 1.8 (1)
Silver mg/kg <3.41 - -

Arsenic mkg <34.1 - -

Barium mg/kg 67.2
Be Uinm mg 11.0 - -

admiumgg <3.41n-
Chromium m/g 89.1
Mercury mIgg <0.0920 - -

Molybdenum mg/kg <17
Nickel mg/kg 74.7
Lead mg/kg 79.1
Antimony mg/kg 467
Selenium mg/kg <0.370
Tin mg/kg 520
Columbium mg/kg 7900
Tantalum mgkg 5200
Gross Alpha pCi/g - 44±11 130±20 390±30
Gross Beta pCitg - 34±6 52±7 140±10

Isotopes:
Uranlum-233 & 234 pCi/g - 4.1±0.5 10±1 36±2
Uranium 235 pCiIg 0.1±0.1 0.6±i.2 1.5±0.3
Uranium-238 pCi/g 4.1±0.5 10±1 39±2
Thorium-230 pCVg - 2.8±0.5 11±1 38±2
Lead-210 0 46 KeV pCi/g - 1.7±1.0 4.0±1.3 6.6±2.0
Thorium-234 0 63.3 ReV pCVg - 4.3±1.3 6.8±1.2 21±3
Protactinium-234m 01001 KeV pCi/g - 7.4±6.0 16±8 48±16
Radium 226 pCi/g - 52±0.7 14±1 41±2
Lead-214 0 295.2 KeV pCi'g - 2.2±0.3 6.0±0.4 19±1
Lead-214 0 352.0 KeV pCi/g 2.4±i.3 5.7iO.2 19±i
Bismuth-214 0 609.4 KeV pCi/g - 2.0±0.2 5.6±0.3 19±1
Bismuth-214 0 1120.4 KeV pCilg 2.3±0.4 5.8±0.7 18±1
Bismuth-214 0 1764.7 KeV pCi/g - 2A4±.4 5.3±0.6 16±1
Actinium-228 0 338 KeV pCi/g - 2.5±0.3 7.0±0.C 22±1
Actinium-228 0 911 KeV pCig - 2.7±0.3 7.5±A0 24±1
Actinium-228 0 968 KeV pCi/g 2.7±O.4 8.6±0.6 24±1
Lead-212 0 238 KeV pCig - 1.9±0.1 7.2±0.3 23±1
Bismuth-212 0 727 KeV pCi/g - 2.7±0.7 9.2±1.2 26±2
Thallium-208 0 583 ReV pCi/g - 2.3±0.2 7.4i±.4 22±1
Uranium-235 0 143 KeV pCig - 0.20±0.13 0.35±0.19 1.1±04

ASTM Analysis:
Alkalinity mgl CaCO< 21.0
Ammonia mg/ NE3 1.5 . -
Chloride mg/l <0.50
Fluoride mg/i 5.4
Nitrate mg/I N0 3.N 2.5
Sulfate mg/l 450
pR pH Units 9.20
Specific Conductance 0 256C ttmhoalcm 1310
Aluminum mgl <10
Caldum mgtl 280
Iron mg/l <10
Potassium mg/l 12
Magnesium mg/. <10
Manganese mg/i 1.0
Sodium mg/l 14 -

See footnotes at end of table.
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Sample Identification end Date

P6-2A PS-2B P5-2C
PS-2 (0-1.45) (L45-3) (34.45)

Parameter Units 2I2MS6 2126JS 216/93 2126/93

TCLP Metals:
Silver mgI <0.10
Arsenic mg/l <0.10
Barium mg/ <10
Cadmium mgI <0.10
Chromium mg/ 0.11
Mercuy mg/I <0.010
Nickel mg/ <LO
Lead mg/l <0.10
Selenium mg/l <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:
Acetone pg/kg <2400
Benzene gkg <2400
Bromodichloromethane pg/kg <2400
Bromoform pg/kg c2400
Bromomethane pg/kg <2400
2-Butanone pg/kg c2400
Carbon Disulfide pg/kg <2400
Carbon Tetrachloride pg/kg <2400
Chlorobenzene pg/kg <2400
Dibromochloromethane pg/kg <2400
Chloroethane pg/kg <2400
Chloromethane pg/kg <2400
Chloroform pg/kg <2400
1,1-Dichloroethane pg/kg <2400
1,2-Dichloroethane pg/kg <2400
1,1-Dichloroethene pg/kg <2400
1,2-Dichloroethene pg/kg <2400
1,2-Dichloropropane pg/kg <2400
Cis-1,3-Dichboropropene pg/kg <2400
Trans-1,3-Dichloropropene pglkg <2400
Ethylbenzene pg/kg <2400
2-Hexanone pg/kg <2400
Methylene Chloride pg/kg <2400
4-Methyl-2-pentanone pg/kg <2400
Styrene pg/kg <2400
1l1,2,2-Tetrachloroethane pg/kg <2400
Tetrachloroethene Pgkg <2400
Toluene pg/kg <2400

j,11-Trichlomethane pg/kg <2400
1,1,2-Trichlomethane pg/kg <2400
Trichloroethene /kg <2400
Vinyl Chloride pg/kg <2400
Xylenes, Total pg/kg 42400

See footnotes at end of table.
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Sample Identifkation and Date

P6-2A P6-2B P6.2C
P6-2 (0-L45) (L45-S) (3S4.45)

Parameter Units 2t26J3 2 /93 2t26/93 2t26193

Semivolatile Organic Analyses:
Acenaphthene <610 -
Acenaphthylene <60 c610
Anthracene <610

Bsjig/ kg <610
Bus 2-chlomethoxy~ethner jgkg <610
Bis 2-chlomproexyl)ethner jig ~ <610

j2ig/ylp9kg 700
Be (a)pyrene jig/kg <610

Benzo nthracene pg/kg <610
Benzb)fluoranthene jig/kg <610

)pexylene kg <610
Benzooranthene jig/kg <610

4-Bromophepyl Phenyl Ether jigkg <610
Butbyl Phthalate jgg <610

pgA~azolw/kg <610
Chrysene gl <610
4-Chloroaniline <610
2-Chloronaphthalene $4lg<610
2-Chlorophenol pl/g <610
4-Chlorophenyl Phenyl Ether jgg <610

j/esolkg <610
p l k8 <610

D1be nz(a~h)anthracene jigkg <610
Djbenzofuran <610 -
2,4-Ddiclorophol jig/kg <610

ne jgkg <610
13-Dichborbenzene jg/kg <610
L4-Dichlorobenzene jg/kg <610
3 3-Dichlorobenzidine jg/kg <610

iethylPhthalate jig/kg <610
DimethYIlPhthalate jig/kg <610

:L4-Dimethvlatenl jig/kg <610
i-Nbutyl e jig/kg 980

4,6-Dinitro-creol jig/kg <3100
2,4-Dinitrotoluene P} <610
2-Dinitrotoluene jg/kg <610

I~iN-octyl Phthalate jig/kcg <610
2:4.Dintfophenol jig/kg <3100
Fhuoranthene jg/kg <610
Fluorene pgkg <610
Hexachlorocyclopentadiene jkg <610
Hexachlorobenzene jigkg <610 - -
Hexachlombutadiene jg/kg <610
Hexachloroethane jgg <610
Intend1,2,3-c,d)pyrene jg/kg <610

ehylnaeht~ jig/kg <610
a enekg <610

N-Nitrosodiphenylamine <610
N-Nit o-d-n-propylamine jig/ <610
Nahtalene<610
2-Nitroaniline jig/kg <3100
3-Nitroaniline jg/k <3100
4-Nitroaniline jg/kg <3100
Nitrobenzene jgkg <610
2-Nitrophenol jgkg <610
4-Nitrophenol jigkg <3100
p-chloro-m-cresol ig/kg <610
Pentachlorophenol jg/kg <3100
Phenanthrene jg/kg <610
Phenol jg/kg <610
Pyrene jg/k <610
2,4,6-Trichlomphenol pg/k <3100
2,4,6-Trichlorophenol wykg <610
1,2,4-Trichlorobenzene jgkg <610

See footnotes at end of table.



Table 7
(Continued)

Page 7 of 9
Sample Identification and Date

P6-SA PS-3B P6.3C
P6-S (0-1.6) (1.6-3.2) (3.24.9)

Parameter Units 2/26i93 2V2693 2IM93 2 326193

Total Analyses:
Cyanide mg/kg <1.7 -
Silver mg/kg <3.19
Arsenic mg/kg <31.9
Barium mg/kg 47.2
Bemgg 9.70
Cadmium <3.19
Chromium mgkg 48.4
Mercuxy mg/kg <0.0860
Molybdenum mgkg <16
Nickel mg/kg 71.4
Lead mg/kg 63.3
Antimony mg/kg 409
Selenium mg/g <0.340
Tin mg/kg 1100
Columbium mgkg 1200
Tantalum mg/kg 270
Gross Alpha pCi/g - 84±14 40±10 16±8
Gross Beta pCi/g - 1±6 21±6 22i6

Isotopes:
Uranlum-233 & 234 pCI/g - 6.±0.7 2.3±O.4 0.6±0.3
Uranium 236 pCi/g - 0.1±0.2 0.1±0.1 0.0±0.1
Uranium-238 pCig - 7.0±0.8 2.6±0.6 04±0.3
Thorium-230 pCig 7.3±0.9 1.2±04 0.4±0.3
Lead-210 0 46 KeV pCi/g - 3.0±0.9 0.0±0.6 2.0±0.7
Thorium-234 63.3 KeV pCig - 4.9±0.8 2.5±1.0 11±0.5
Protactinium-234m 01001 KeV pCig - 18±10 0.0±6.0 0.0*5.5
Radium 226 pC/g - 9.3i0.9 3.2±0.6 1.7±0.5
Lead-214 0 295.2 KeV pCVg - 4.1±04 1.5.2 0.98±0.20
Lead-214 @ 352.0 KeV pCig 4.5±0.2 1.6±0.1 1.0±0.1
Bismuth-214 @ 609.4 KeV pCiIg 4.1±0.3 1.4±0.2 1.0±0.1
Biamuth-214 0 1120.4 KeV pCi/g - 4.1i0.6 1.5±OA 0.97±OA2
Bismuth-214 0 1764.7 KeV pCi/g - 3.8±0.6 1.6±0.3 0.57±0.31
Actinium-228 0 338 KeV pCi/g - 3.9±04 1.6±0.3 1.1±0.2
Actinium-228 6 911 KeV pCi/g - 4.3±0.4 1.8±0.2 1.3±0.2
Actinium-228 0 968 KeV pCi/g 4.2±0.5 1.7±0A 1.2±i.4
LUad-212 0 238 KeV pCi/g - 3.3±0.2 1.1±0.1 0.92±0.10
Bismuth.212 0 727 KeV pCi/g 4.4±1.0 24±0.7 1.3±0.7
Thallium-208 0 583 KeV pCig - 3.9±0.3 14i±0.2 1.2±0.2
Uranium-235 0 143 KeV pCig - 0.00±0.12 0.22±0.11 0.00±0.09

ASTM Analysis:
Alkalinity mg/ CaCOq 54.0 . -
Ammonia mg/I NH3.N 6.3
Chloride mg/ 0.568
Fluoride mg/I 3.8
Nitrate mg/l N03 -N 5.0
Sulfate mg/I 900
pH pH Units 10.31
Specilc Conductance 01 25°C "ahosucm 2230
Aluminum mgI <10
Calcium mg/i 610
Iron mg/ <10
Potassium mg/ <10
Magnesium mg/ <10
Manganese mgll <1.0
Sodium mg/I 13 .

See footnotes at end of table.
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Page 8 of 9
Sample Identification and Date

P5-SA PS-3B PS-SC
P54 (0-1.6) (1.6-3.2) (3.24.9)

Parameter Units 2/26/93 2/26J93 2126/83 2/26/83

TCLP Metals:
Silver mg/i <0.10 - -

Arsenic mg/i <0.10
Barium mg/I <10
Cadmilm mg/l <0.10
Chromium mg/ 0.10
Mercury mgQl <0.010 - -

Nickel mg/l <1.0
Lead mg/ <0.10 - - -

Selenium mg/I <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 1
pH with Deionized Water pH units 10.74
pH of TCLP Extract pH units 5.80
Amount of Sample Extracted g 40.0

Volatile Organic Analyses:
Acetone pglkg <2200
Benzene pg/kg <2200
Bromodichloromethane Pg/kg <2200
Bromoform Pg/g <d100
Bromomethane pgtkg <2200
2-Butanone pg/kg C2200
Carbon Disulfide gkg C2200
Carbon Tetrachloride pg/kg <200-
Chlorobenzene pg/kg <=00
Dibromochloromethane pg/kg <2200
Chloroethane pgkg <2200
Chloromethane pg/kg <2200
Chloroform pg/kg <2200
1,1-Dichloroethane pg/kg <2200
1,2-Dichloroethane pg/kg <2200
1,1-Dichloroethene pg/kg <2200
1,2-Dichloroethene pgtkg <2200
1,2-Dichloropropane pg/kg <2200
Cis-13-Dichloropropene pg/kg <2200
Trsns-1,3-Dichloropropene pg/kg <2200
Ethylbenzene pg/kg <2200
2-Hexanone pg/kg <2200
Methylene Chloride pg/kg <2200
4-Methyl-2-pentanone pg/kg <2200
Styrene pg/kg <2200
11,2,2-Tetrachloroethane pg/kg <2200
Tetrachloroethene pg/kg <2200
Toluene pg/kg <2200
1,1,1-Trichlomethane pg/kg <2200
1,1,2-Trichloroethane pg/kg <2200
Trichloroethene pg/kg <2200
Vinyl Chloride pg/kg <2200
Xylenes, Total pkg <2200

See footnotes at end of table.
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Sample Identification and Date

PS-3A P5-SB P6-3C
P5-3 (0-1.6) (1.6-S.2) (3.2-4.9)

Parameter Units 2M26M95 2/26/93 2/26/93 2/26J93

Semivolatile Organic Analyses:
Acenapthene pg/kg <570 - -
Aeenaphthylene <g/kg c570 - - -
Anthracene <670
Bis(2-clloroethyl)ether <; <570
B atpyen e pglkg <570
B a h ra~ne pg <570
Iisb2ylhexylan~the ate pg/kg <570

hone Wg/g <570

Be corane pgkg <570
4-Bromophenyl Phonyl Ether pg/kg <570
ButylbenzlPhthalate pg/kg <570---
C lol pkg <670
Chrsene gkg <570

loaniline pg/kg <570
2-Chloronaphthalene ,glkg <570
2-Chlorophenol pg/kg <570
4-Chlorophenyl Phenyl Ether pg/kg <570
o-Cresol pkg <570 - - -

pg/kF~g <570
Dibenzo ah)anthracene pkg <570
DibenzofiLran gkg <670
2,4-Dichlorophenol pkg <670
12-Dichlorobenzene pg/kg <670
L3-Dichlorobenzene pg/kg <570
L4-Dichlorobenzene pg/kg <670
3.-Dichlorobenzidine pg/kg <670

ptPh tg/kcg <570
Dim hlh epg/kg <570

2,4-Dimethyl~phonol pg/kg <570
Di-N-butyl Phthalate pg/kg 880

pg/kg <2800 -4,6-Dinitro~ocroaol pg/lcg <5700--
2,4-Dinitrotolueno pg/kg <570- -6-Dinitrotoluene pg/kg <570

Flurn ene pgkg <570 - - -
l sornthee Piflkg<670

ilorene <570W
Hexachlorocyclopentadiene pgkg <570
Hexachlorobenzene pg/kg <70
Hexachlorobutadiene pg/kg <570
Hexachloroethane pgkg <570
Jndono(1,2,3.c,d)pyrene <570
Iophorone pg/kg <570
2-Methylnaphthalene pg/kg <570
N-Nitrosodiphenylamine pg/kg <570
N-Nitroso-n-propylamine pg/g <670
Naph thalene __ <2700

B-Nitroaniline pg/kg <2800
4-Nitroaniline pg/kg <2800
Nitrobenzene pgkg <570
2-Nitrophenol pg/kg <670
4-Nitrophenol p/g <2800
pi crroemsol pg/kg <570

eNtkAchrophenol pkg<2&00
Phenanthrene k <270
Phenol <57
Pyfrene <570
2,4,6-Trichlorophenol pg/kg <2800
2,4,6-Trichlorophenol pg <570
1,2,4-Trichlorobenzene pg/kg <570

MDash denotes not analyzed.



Table 8
SummarY of Waste Chemsry Data

Pond 6 Residues
Fansteel, Inc.

Muskogee, Oklahoma

Page 1 of 3
Sample Identification and Date

P6-1 P6-2
(0-3) (0-3)

Parameter Units 2293 2/20/93

Total Analyses:
Cyanide mglr 2A c2.8

imglkg <4.72 <5A8
Arsenic mgg <47.2 <64.8
Barium mg/kg 195 74.2
Beryum mgkg 10.9 9.00
Cadmium g 1L0 <5.48
Chromium mg/g 249 183
Mercury mg/kg 0.221 0.414
Molybdenum mg/kg <24 <27
Nickel mgr 64.8 29.7
Lead m <47.2 <54.8
Antimony mg/kg 126 134
Selenium mg/kg <0.510 <0.570
Tin g 1100 1400
Columblum mg/g 260 2700
Tantalum mg/kg 310 960
Gross Alpha pCIg 110±20 160±20
Gross Beta pC5g 55±7 67±7

Isotopes:
Umnium-233 L 234 pCilg 8.4±0.7 17±1
Uranium-235 pCig 0.3±0.1 24±0.5
Uranium-238 pCig 8.6±0.7 19±1
Thorium-230 pCitg 82±0.9 8.0±0.7
Iead-210 0 46 KeV pC0g 3.1±1.0 4.0±0.8
Thorium-234 0 63.3 KeV pCi/g 7.9±0.8 14±2
Thorium-234 0 92.6 KeV pCi/g 7.0±1.0 11±2
Protactinium-234m 0 1001 KeV pCi/g 20±8 33±9
Radium 226 pCi/g 12±1 15±1
Lead-214 @ 295.2 KeV pCi/g 3.8±0.4 4.4±0.4
Lead-214 0 352.0 KeV pCi/g 4.4±0.2 4.6±0.2
Bismuth-214 0 609.4 KeV pCi/g 4.1±0.2 4.3±0.2
Bismuth-214 0 1120.4 KeV pCifg 4.3±0.6 4.4±0.6
Bismuth-214 0 1764.7 KeV pCitg 3.6±0.6 4.1±0.5
Actinium-228 0 338 KeV pCi/g 4.5±0.4 4.2±0.4
Actinium-228 0 911 KeV pCitg 4.5±O.4 4.6±0.3
Actinium-228 0 968 KeV pCgg 6.0±0.6 5.2iO.6
Lead-212 0 238 Key pCVg 4.2±0.3 3.9±0.2
Bismuth-212 0 727 EeV pCig 5.6±0.9 5.2i0.8
Thallium-208 0583 KeV pCig 4.4±0.3 4.5±0.3
Uranium-235 0 143 KeV pC/g 0.46±0.15 0.66±0.17
Potassium-40 01460 KeV pCig 9.9±01.0 7.20.8

ASTM Analysis:
Alkalinity mg/i CaCO 18.0 8.00
Ammonia mgI N-0.61 0.84
Chloride mg4 2.2 3.9
Fluoride mg/ 11 4.6
Nitrate mg/i N03 .N <0.10 0.14
ulate mg 73 1200

ppH H Units 7.93 8.08
Specific Conductance 0 256C ,amhoskm 283 2090
Aluminum mg/i <10 <10
Calcium mg/i 41 520
Iron mg/ <10 <10
Potassium mgtl 15 17
Magnesium mg/I <10 <10
Manganese mgtl <1.0 <1.0
Sodium mg/l <10 <10



Table 8
(Continued)

Page 2 of 3
Sample Identifcation and Date

P6-1 P6-2
(0-3) (0-3)

Parameter Units 2/20/93 2/20/93

TCLP Metals:
Silver mgA <0.10 <0.10
Arsenic mg/I <0.10 <0.10
Barium mgI <10 <10
Cadmium mg/i <0.10 <0.10
Chromium mg/ <0.10 <0.10
Mercury mgI <0.010 <0.010
Nickel mg/ <1.0 <1.0
Lead mg/ <0.10 <0.10
Selenium mg/ <0.10 <0.10

TCLP Extraction Fluid Data:
Extraction Fluid No.1 No. 1
pH with Deionized Water pHunits 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 Pg/k <3300 <3700
Benzene pg/kg <3300 <3700
Bromodichloromethane pg/kg <3300 <3700
Bromoform pg/kg <3300 <3700
Bromomethane pg/kg <3300 <3700
2-Butanone pg/kg <3300 <3700
Carbon Disulfide pg/kg <3300 <3700
Carbon Tetrachloride pgkg <3300 <3700
Chlorobenzene pg/kg <3300 <3700
Dibromochloromethane pg/kg <3300 <3700
Chloroethane p/kg <3300 <3700
Chloromethane pg/kg <3300 <3700
Chloroform p/kg <3300 <3700
1,1.Dichloroethane pg/kg <3300 <3700
1,2-Dichloroethane pg/kg <3300 <3700
1,1-Dichloroethene pg/kg <3300 <3700
1,2-Dichloroethene pg/kg <3300 <3700
1,2-Dichloropropane pg/kg <3300 <3700
Cis-1,3-Dichloropropene pgkg <3300 <3700
Tran1-1,3-Dichloropropene pg/kg <3300 <3700
Ethylbenzene pg/kg <3300 <3700
2-Hexanone pg/kg <3300 <3700
Methylene Chloride pg/kg <3300 <3700
4-Methyl-2-pentanone pg/kg <3300 <3700
Styrene pkg <3300 <3700
1,1,2,2-Tetrachloroethane pgkg <3300 <3700
Tetrachloroethene pg/kg <3300 <3700
Toluene pg/kg <3300 <3700
1,1,1Trichloroethane pg/g <3300 <3700
1,1,2-Trichloroethane pg/g <3300 <3700
Trichloroethene pg/ <3300 <3700
Vinyl Chloride pg/kg <3300 <3700
Xylenes, Total pg/kg <3300 <3700



Table 8
(Continued)

Page 3 of 3
Sample Identification and Date

P6-1 P6-2
(0-3) (0-3)

Parameter Units 2J20/93 2120/93

Semivolatile Organic Analyses:
Acenaphthene <990 c990
Acenaphthylene <990 <990
Anthracene <990 <990
Bir 2.chloroethyl)ether <990 <990Bi r 2 oiethoxy)nethane <9 <M
Bis 2-chloroisopropyl)ether <990
Bin 2-ethylheVyl phthalate g<990 <90
Benzo(a pyrene <990 <990

cene<99 <990Benzo(a anthraoene g/kg<Bnob fluoranthene kg990 <990

Ben i1 aene pgkg<990 <9B hi Pheny her <990 <9904 romophenyl PhnyiEhe/9kg 90<
Butylbenzyl Phthalate g/kg <990 <990
Carbaole p/g <990 <990
Chrysene kg <990 <990
4-Chloroaniline g/g <90 <990
2-Ch9oronaphthalene <M d9902-Chlorophenol p/kg <990 <990
4-Chborophenyl Phenyl Ether pgg90 990
o-Cresol g990 <990
p-Cresol pgkg <990 <990
Di nzo~ah)anthracene pg/kg <990 <990
Dibenzofuran pg/g <990 <990
24-Dichlorophenol 990 <990

<-Dichlorobenzene 990 <90
13-Dichlorobenzene pg/kg <990 <990
L4-Dichlorobenzene pkg <990 <990
SS-Dichlorobenzidine pgk<990
D9iethyl Phthd0ate pgkg
Dimethyl Phthalate <99 990
4-Diehlp0g/kg

Di--uy <hhlt yc 990 d90D
4,6.Dinitroraesol pg/kg c4800 <4800
2,4-Dinitrotoluene pg/g <990 <990

uee<990 <990t6u-Dinitrotoluene pg/kcgd9d0
Di-N-octyl Phthalate pg/90 g90
2.Dnitrhene pg/kg <4800 <4800

p9g/kg <90 <990
Fluorene kg <990 <990
Hexachlorocyclopentadiene kg <990 <90
Hexachloro<enzene c990 <990
Hexachlorobutadiene gc90 k990
Rexachloroethane kg 990 d90
Indeno(1,2,3-c,d)pyrene pg/kg <990Ispoon9k 90 d990
2-M aphthalene pg/kg <990 <990
NNtrosodiphenylamine pg/kg <990 <990
N-Nitroso-n-propylamine gk990 g90
Naphthalene <990 <990
2-Nitroanline pg/kg <4800 <4800
3-Nitroaniline pg/kg <4800 <4800
4-Nitroaniline pkg <4800 <4800
Nitrobenzene pg/g <990 <990
2-Nitrophenol 9g/kg <90 <990
4-Nitrophenol gkg<4800 <4800
p-chloro-m-cresol gkg9 <990
Pentachlorophenol pgg<4800 <4800Phenanthrene gkg <990 <990
Phenol gkg <990 <990
Pyrene pg/kg <990 <90
2,4,5-Trichlorophenol gkg <4800 <4800
2,4,6-Trichlorophenol kg <990 <990
1,2,4-Trichlorobenzene pgkg <990 <990



Table 9
Sumary of Waste Chemistry Data

Pond 7 Residues
FansteeL, Inc.

Muskogee, Oklahoma

Page l of 3
Sample Identification and Date

P7-1 P7-2
(0-3) (0-3)

Parameter Units 22W93 2/20/93

Total Analyses:
Cyanide mg/kg <3.3 c3.7
Silver mg/g <5.71 <6.42
Arsenic mk <67.1 <64.2
Barium mg/kg 79.7 9L7
Berlmg/kg 22.5 214
Cam/ium Q5 c6.71 <6A2
Chromium mg/kg 368 406
Merury mg/kg 1.72 2.98
Molybdenum mg/kg <29 <32
Nickel mg/kg 95.0 61.1
Lead mg/kg 102 98A
Antimony mg/kg 623 366
Selenium mg/kg <0.650 <0.750
Tin mgMkg 3000 3400
Columbium mg/g 7600 6700
Tantalum mg/kg 1600 1900
Gross Alpha p3i/g 310±30 680±40
Gross Beta pCi/g 130±10 270±10

Liotopes:
Uranium-233 & 234 pCiVg 26±2 74±4
Uranium-235 pC;Mg 1.3±0.5 3.9±1.0
Uranium-238 pCig 2652 81±5
Thorium-230 pCi/g 24±1 64±3
Lead-210 0 46 KeV pCVg 12±3 16±6
Thorium-234 0 63.3 KeV pCig 26±4 57±4
Thorium-234 0 92.6 KeV pCi/g 20±2 51±7
Protactinium-234m @ 1001 KeV pCi/g 32±16 88±24
Radium 226 pCVg 32±2 92±3
Lead-214 @ 295.2 KeV pCi/g 12±1 32±1
Lead-214 0 352.0 KeV pCig 13±1 36±1
Bismuth-214 @ 609.4 KeV pCig 12±1 33±1
Bismuth-214 @ 1120.4 KeV pCi/g 12±1 33±2
Bismuth-214 0 1764.7 KeV pCVg 10±1 30±2
Actinium-228 0 338 KeV pCi/ 13±1 35±2
Actinium-228 0 911 KeV pCi/g 15±1 37±1
Actinium-228 0 968 KeV pCi/g 15±1 38±2
Lead-212 0 238 KeV pCig 14±1 33±2
Bismuth.212 0 727 KeV pCi/g 17±1 39±3
Thallium-208 0 583 KeV pCi/g 13±1 35±1
Uranium-235 0 143 KeV pCi/g 1.1±0.3 2.8±0.6
Potassium.40 0 1460 KeV pCi/g 5.1±1.0 5.6±1.8

ASIM Analysis:
Alkalinity mg/I CaCO 20.0 14.0
Ammonia mg/l NH3-1 7.8 3.3
Chloride mg/Q 22 8.9
Fluoride mgi 5.4 9.9
Nitrate mg/I N03-N <0.10 <0.10
Sulfate mgQ 720 140
pH pH Units 8.02 9.57
5*ecific Conductance 0 256C pmhos/cm 1530 735
Aluminum mgQ <10 <10
Calcium mg/ 64 240
Iron mg/l <10 <10
Potassium mg/ 30 39
Magnesium mgQI <10 <10
Manganese mg/Q .0 <1.0
Sodium mg/Q 40 53



Table 9
(Continued)

Page 2 of 3
Sample Identification and Date

P7-1 P7-2
(0-3) (0-3)

Parameter Units 2120/93 2120/93

TCLP Metals:
Silver mg/i <0.10 <0.10
Aenic mg/I <0.10 <0.10
Barium mgll <10 <10
Cadmium mgQ <0.10 <0.10
Chromium mg0g <0.10 <0.10
Mercury mg/I <0.010 <0.010
Nikkei mgll <1.0 <1.0
Lead mgI <0.10 <0.10
Selenium mgll <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 Extract pH units 5.41 5.6
Amount of Sample Extracted g 40.0 40.0

Volatile Organic Analyses:
Acetone pgtkg <4200 <4800
Benzene pg/kg <4200 <4800
Bromodichloromethane pg1kg <4200 <4800
Bromoform pg/kg <4200 <4800
Bromomethane pg/kg <4200 <4800
2-Butanone Pg/kg <4200 <4800
Carbon Disulfide pgtkg <4200 <4800
Carbon Tetrachloride pg/kg <4200 <4800
Chlorobenzene pg/kg <4200 <4800
Dibromochloromethane pgtlg <4200 <4800
Chloroethane pg/kg <4200 <4800
Chloromethane pg/kg <4200 <4800
Chloroform ug/kg <4200 <4800
Ll-Dichloroothane pg/kg <4200 <4800
1,2-Dichloroethane Pg/kg <4200 <4800
1,1-Dichloroethene pg/kg <4200 <4800
1,2.Dichloroethene pg/kg <4200- <4800
1,2-Dichloropropane pg/kg <42D0 <4800
Cis-1,3-Dichloropropene pg/kg <4200 <4800
Trans-1,3-Dichloropropene pg/kg <4200 <4800
Ethylbenzene pgkg <4200 <4800
2-Hexanone pg/kg <4200 <4800
Methylene Chloride pg/kg <4200 <4800
4-Methyl-2-pentanone pgg <4200 <4800
Styrene pg/kg <4200 <4800
1,1,2,2-Tetrachloroethane pg/kg <4200 <4800
Tetrachloroethene pg/kg <4200 <4800
Toluene pg/g <4200 <4800
1,1,1-Trichloroethane pkg <4200 <4800
1,1,2-Trichloroethane pgkg <4200 <4800
Trichloroethene pgkg <4200 <4800
Vinyl Chloride pg/kg <4200 <4800
Xylenes, Total pg/kg <4200 <4800



Table 9
(Continued)

Page 3of 3
Sample Identification and Date

P7.1 P7-2
(0-3) (0.3)

Parameter Units 2/20W93 2/20/93

Semivolatile Organic Analyses:
Acenaphthene <990 d300
Acenaphthylene <13O0
Anthracene p1 0a

9hloroetyl)ether <1300
Bu 2-chloroethoxy)methane gg c <1300
Bis 2-chioroisoprodyl)ether <990 d300
Bij2.ethylhexyl)phthalate pg/k <990 1300

<990 <1300Benzo(a)pyrene pg/kg <990 <1300
3enzo(a)anthracene pg/kg <990 <1300
Benzoxb)fiuoranthene kg <990 <1300
Benzolg h,i)perylene kg<990 <1300
Benzolk~fuoranthene pug/kg <990 <1300
4Bromophenvl Phenyl Ether pgkg <990 <1300

1Blenzyl Phthalate pg/kg <990 <1300
Cg/kg <990 <1S00

Chpysene <990 <1300
4-Chloroaniline pg/kg <990 <13O0
2-Chloronaphthlene pg/kg<990 <
2-Chlorophenol pk <990 <1300
4-Chlorophenyl Phenyl Ether pg/kg <990 <1300
o-Cresol pgkg <990 <1300
p esol pg <990 <1300
Dibenzo a,h)anthracene gkg <990 <1300
Dibepzokng <990 <1300
2,4-Dichlorophenol /g <990 <1300
12-Dichlorobenzene g/kg <990 <1300
1,3.Dichlorobenzene pg/g <990 <1300
1,4-Dichlorobenzene pg/kg <90 <1300
3 S-Dichlorobenzidine pg/kg <990 <1300
tuiethyl Phthalate p/g <990 <1300
Dimethyl Phthalate pg/kg <90 <1300

p/-kg <990 <1300
4,6-Dinitrocresol kg <6100 <6400
24-Dinitrotoluene gkg <990 <1300
2,6-Dinitrotoluene pg/kg <990 <1300
Di-N-octyl Phthalate pgkg <990 <1300
2.4-Dinitrophenol <5100 <6400
Fluoranthene pkg <990 <1300
Fluorene <990 <1300
Hexachlorocyclopentadiene 9glkg <90 <1300
Hexachlorobenzene kg <990 <1300
Hexachlorobutadiene pg/kg <990 <1300
Hexachloroethane pg/kg <990 <1300
Indeno(1,2,3-c,d)pyrene pkg <990 <1300
Iophorone pg/kg <990 <1300
2.Methylnaphthalene kg <990 <1300

gn ine <990 <1300
N-Nitrosodnpylamine 90 300

<990 <1300
2.lJitroaniline gkg <5100 <6400
3-Nitroaniline pg/kg <5100 <6400
4-Nitroaniline pg/kg <5100 <6400
Nitrobenzene pg/kg <990 <1300
2-Nitrophenol g <990 <1300
4-Nitrophenol pg/kg <5100 <6400
p-chloro-m-cresol pgkg <990 <1300
Pentachlophenol gg <5100 <6400
Phenanthrene p/kg <990 <1300
Phenol g <990 <1300
Pyrene pgg <990 <1300
2,4,5-lrichlorophenol pkg <5100 <6400
2,4,6.Trichlomphenol pg/kg <990 <1300
1,2,4-Trichlorobenzene pgkg <990 <1300



Table 10
Sunmary of Waste Chemistry Data

Pond 8 Residues
Fazdteel, Inc.

Muskogee, Oklahoma

Page l of 9
Sample Identification and Date

P8-IA P8-1B P8-1C P8-2A P8-2B
(0-7) (7-14) (14-21) (0-9) (9-14)

Parameter Units 22m93 2122I93 2/22/93 2122/93 2/22J93

Total Analymes:
Cyanide
Silver
Arsnic
Barium
Berylklum
Cadmium
Chromium
Mercury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lead-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorlum-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismluth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

necific Conductance 0 25C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mgtkg
mg
mg
mg/kg
mg/Rg
mg
mg/kg
mgkg
mgc/g
mg/cg
mg/kcg

mg/kg

mg

pCi/g

pC'Ig
pCLg

pCilg
pCVg
pCVR
pcitgpCi/g
pCilg
pCi/g
pCi/g
pCi/g
pci/g
pCi/g
pCilg
pCi/g
pCi/g
pCilg
pCilg

mCg/

pzmhou/cm

pCg/
mCg/
mCg/

mg/I aC
mg/I

mgQ
mgtl
mgil
mgll

mgll

<4.3
<8.54
<85.4
74.4
20.2
<8.54
992
0.692
<43
73.8
<85.4
168
<0.850
1600
3200
1400
300±20
190±10

74±5
2.7±0.9
73±5
14±1
9.0±2.2
60±5
48±4
130±20
57±2
9A±0.6
9.7±0.4
9.6±0.4
9.6±0.8
9.5±0.7
11±1
12t1
12t1
11±1
14±1
11±1
2.4±0.3
6.0±0.1

77.0
13
36
8.1
0.20
270
9.95
1060
<10
110
<10
43
<10
<1.0
63

,(1)

150±20
82i8

28±2
1.1±0.4
31±2
12±1
2.4±2.2
21±2
14±1
42±14
26±1
52±0.5
5.9±0.3
6.8±0.3
5.7±0.8
4A.80.6
6.0±0.6
6.2±0.4
6.4±0.6
5.7±0.4
6.7±1.2
5.9±0.4
7.2±1.8
4.9±1.0

<3.5
<6.69
81.2
71.7
17.9
<6.69
486
0.538
<33
111
<66.9
356
<0.700
1800
6400
2700
240±20
110±10

32±2
1.4±0.5
34±2
24±1
10±2
26±4
21±3
60±14
32±1
9.4±0.6
9.9±0.3
9.7±O.4
8.7±0.8
8.3±0.7
7.8±0.5
8.3±0.6
8.6±0.7
8.3±0.3
9.6±1.2
7.5±0.4
1.2±0.2
5.3±0.9

36.0
18
38
9.0
<0.10
190
9.01
1240
<10
130
<10
52
<10
<1.0
83

<2.9
<5.87
70.4
46.7
12.4
<5.87
275
0.435
<29
69.7
<58.7
158
<0.590
960
3300
1200
120±20
63±7

<2.2
<3.86
58.0
64.3
lLS
<3.86
74.7
0.681
<19
27.4
<38.6
120
<OA30
360
1900
1400
160±20
59±7

16±1 9.6±0.9
1.1±0.3 0.7±0.2
17±1 9.9±8.9
10±1 13±1
4.2±1.9 3.1±Ll
12±1 6.6±2.1
11±1 8.8±1.0
27±9 13±10
19±1 13±1
5.5±0.5 8.3±0.5
6.4±0.3 8.4±0.3
6.1±i.3 8.4±0.3
6.3±0.6 8.6±0.7
5.2±0.7 7.7±0.6
4.9±8.5 9.9±O.6
5.50.4 10±1
5.3±0.6 12±1
4.9±i.4 10±1
5.9±1.1 12±1
5.3±0.3 9.9±0.4
0.91±O.19 0.47±0.18
5.0±0.9 2.2±0.8

69.0
12
42
4.1
<0.10
890
10.99
2060
<10
410
<10
74
<10
<1.0
98

2080
7.4
25
2.4
<0.10
730
10.97
8350
<10
1300
<10
32
<10
<1.0
49

See footnotes at end of table.
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Sample Identification and Date

P8-IA P8-lB P8-1C P8-2A PS-2B
(0.7) (7-14) (14-21) (0-9) (9-14)

Parameter Units 2/22I93 22M93 2f22J93 2t22193 2t22'93

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloromethane
Chloroform
Ll-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
L2-Dichloroethene
1,2-Dichloropropane
Cis-l,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes, Total

mg/l
mg/I
mgtl
mgS
mg/
mgI
mgI
mgQI
mglI

pH units
pH units

g

pg/kpg/kg
pg/kgpg/kg
pg/kg
pg/kg

pg/k

pg/kgWPgg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

pg/kg
W~g
P~g
P~gpg/kg

pgpgkg
pg/kg

P&&g
pg/kg

pg/kg

pg/kg
pg/kg
pg&/kg

P&9
pg/kg
pgkg

<0.10
0.11
<10
(0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
9.83
5.92
40.0

<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
120000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000
<57000

(0.10
(0.10
<10
(0.10
<0.10
c0.010
<1.0
<0.10
<0.10

No. 1
9.10
5.50
40.0

<0.10
0.12
<10
(0.10
<0.10
<0.010
<1.0
<0.10
(0.10

No. 1
10.93
6.93
40.0

(0.10
(0.10
<10
<0.10
cO.10
c0.010
<1.0
<0.10
cO.10

No.2
12.55
1L97
40.0

<42000
<42000
<42000
<42000
<42000
d42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
190000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000
<42000

<4500
<C4500
<4500
<4500
<4500
<4500
<C4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<C4500
<4500
<4500
<4500
37000
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500
<4500

<38000 3000
c38000 <28000
<38000 828000
<38000 828000
<38000 - 28000
<38000 28000
c38000 828000
<38000 28000
<38000 28000
<38000 828000
c38000 828000
<38000 c28000
<38000 c28000
<38000 828000
<38000 28000
<38000 828000
<38000 28000
c38000 828000
<38000 828000
<38000 828000
<38000 c28000
<38000 828000
<38000 828000
120000 120000
<38000 28000
<38000 c28000
<38000 828000
<38000 828000
<38000 828000
<38000 828000
<38000 828000
<38000 828000
<38000 c28000

See footnotes at end of table.
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Sample Identification and Date

P8-IA P8-lB P8-IC P8-2A P8-2B
(0-7) (7-14) (14-21) (0-9) (9-14)

Parameter Units 2122/93 2122/93 2J22193 2R2193 2122/93

Sernivolatile Organic Analyses:
Acenaphthene
Acenaphthylene
Anthracene
Bis2-chloroethyl)ether
Bis 2-chloroethoxy)methane
Bis 2-chloroisopropyl)cther
Bis 2-ethylhexyl)phthalate
Benzo~a)pyrene
Ben20(a)anthracene
Ben >)fluoranthene
Benztg h~i)peiylene
Benz2-Chlouoranthene
4-Bromophenyl Phenyl Ether
BDibenzyl Phthalate

Chysbene
4-Chioroaniline
2-Chloronaphthalene
2-Chorophenol
4-Chlorophenyl Phenyl Ether
o-Cresol
pFreol

Dbnoa~h)anthrarene
Dibenzofuran
2,4-Dichlorophenol
L2-Dich lorobenzene
L93-Dichlorobenzene
1,4 Dichlorobenzene
3 3-Dichlorobenzidine

ithvlPthalate

Dimehyl hthaate2Z4-Dimethyiphenol
Di-N-butyl Ph thalate
4,6-Dinitro-ocresol
2,4-Dinitrotoluene

a,6 Dinitrotoluene
Di-N-octyl Phthalate
2t4-Dinitrophenol

loranthene
Fxhorene
Hexachlorocyclopentadiene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isoahorone

ethylnaphthalene
N.Nitroaodpphenylamnine
N-Nitro sod- n-p ro pylamin e

2 -NiJtroanilne
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
p-chloro-m-cresol
Pentachlorophenol
Phenanthrene
Phenol
Pynene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,2,4-Trichlorobenzene

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
jig/kg
pg/kg
pg/kg
jig/kg
pg/kg
pg/kg
jig/kg
jig/kg
jig/kg
pg/kg
jig/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
jig/kg
pg/kg
pg/kg

<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <90
<1300 <90
<1300 <90
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<6400 <4800
<1300 <990
<1300 <990
<1300 <990
<6400 <4800
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
d1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<1300 <990
<6400 <4800
<6400 <4800
<6400 <4800
<1300 <990
<1300 <990
<6400 <4800
<1300 <990
<6400 <4800
<1300 <990
<1300 <990
<1300 <990
<6400 <4800
<1300 <990
<1300 <990

<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
1000
<5100
<990
<990
<990
<5100
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<5100
<5100
<5100
<990
<990
<5100
<990
<5100
<990
<990
<990
<5100
<990
<990

<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
1400
<5100
<990
<990
<990
<5100
<990
<990
d990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<5100
<5100
<5100
<990
<990
<5100
<990
<5100
<990
<990
<990
<5100
<990
<990

<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<3200
<660
<660
<660
<3200
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<3200
<3200
<3200
<660
<660
<3200
<660
<3200
<660
<660
<660
<3200
<660
<660

See footnotes at end of table.
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Sample Identification and Date

P8-2C P8-SA P8-3B P8-3C P8-4A
(14-20) (0-9) (9-18) (18-27) (0-9)

Parameter Units 2/22t93 2/22/93 2t22193 2t22t93 2122/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium
Beryllium

Chromium
Mercury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lead-210 @ 46 KeV
Thorium-234 C 63.3 KeV
Thorium-234 Q92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead.212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 583 KeV
Uranium-235 Q 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

Scflc Conductance 0 250C
uminum

Caldium
Iron
Potassium
Magnesium
Manganese
Sodium

mg/kog

mg/kg

mglkg

mg/kg
mgkg

mg/lcg
mg/kcg

pCi/g

pCi/g
pCi g

pC~g
pCiVg

pCVi/

pci rpCi/

pCVg

pCi/g
pCVg
pCUgpCitg
pCitg
pCi/g
pCi/g
pCitg
pCitg
pCi/g
pCi/g
pCi/g
pCi/g

mg/l CaCO
mg/l NH3-1

mgll

pH Uits
)Lmhoslcm

mg4
mg/I
mg/l
mg/I
mgIl
mg/l
nmg/I

<2.4
<4.70
66.0
105
12.7
<4.70
127
1.24
<24
58.5
<47.0
106
<0.470
610
1500
3700
360±30
150±10

25±2
1.6±0.6
25±2
29±2
6.3±1.4
19±2
21±3
44±14
31±2
18±1
19±1
19±1
19±1
18±1
20±1
23±1
23±1
21±1
26±2
22t1
1.1±0.3
4.6±1.2

2060
9.5
28
2.9
<0.10
790
12.67
8220
<10
1200
<10
32
<10
<1.0
51

<3.8
<7.18
<71.
42.3
13.6
<7.18
527
0.351
<36
54.0
<71.8
224
<0.760
1000
4800
650
210±20
100±10

<3.7
<7.32
91.1
72.7
12.1
<7.32
204
0.242
<37
97.1
<73.2
194
<0.730
1000
5300
1400
120±20
76±8

39±2 25±2
1.5±0.4 0.8±0.3
42±2 27±2
12±1 6.8±0.7
4.2±1.3 5.0±2.9
32±4 24±2
29±3 15±1
70±13 57±14
36±2 25±2
7.4±0.5 3.3±0.6
7.2±0.3 4.5±0.3
7.1±0.3 4.1±0.3
7.1±0.7 3.9±0.6
6.1±0.7 3.8±0.7
7.8±0.6 4.5±0.5
8.8±0.5 4.5±0.4
9.1±0.8 5.0±0.8
8.2±0.3 4.0±0.3
10±1 6.1±1L3
8.2±0.4 4.3±0.4
1A±0.2 1.4±0.2
5.4±0.9 4.7±1.1

2.9
<5.17
<51.7
24.2
8.40
<5.17
311
1.13
<26
34.7
<51.7
116
<0.580
680
2800
750
290±30
110±10

20±2
1.2±0.3
20±1
21±1
4.8±1.1
16±1
17±3
34±11
28±2
11±1
11±1
1a11
1a11
9.9±0.8
18±1
18±1
18±1
14±1
19±2
17±1
1.0±0.3
3.0±0.9

49.0
10
25
4.0
<0.10
780
10.53
1880
<10
440
<10
40
<10
<1.0
66

<3.8
<7.64
86.7
60.0
27.3

7.564
777
0.236
38
159
<75.4
S13
<0.770
1700
5200
1400
170±20
88±8

33±2
1.9±0.5
33±2
9.9±0.9
5.2±1.3
28±4
25±3
59±13
31±1
5.2±0.5
5.5±0.2
5.2±0.3
562±0.7
4.3±0.6
5.8±0.6
6.3±0.4
6.9±0.6
6.0±0.3
6.3±1.3
5.6±0.4
1.4±0.2
5.0+0.9

45.0
11
47
5.4
0.20
540
9.12
1470
<10
250
<10
57
<10
<1.0
80

51.0
10
38
6.1
0.43
310
8.93
1400
<10
190
<10
41
<10
<1.0
62

44.0
19
40
5.6
0.14
640
9.46
1950
<10
320
<10
62
<10
<1.0
86

See footnotes at end of table.
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Sample Identification and Date

P8.2C P8-3A P8-3B P8-3C P8-4A
(14-20) (0-9) (9-18) (18-27) (0-9)

Parameter Units 2122t93 2/22/93 2/22/93 2/22/93 2P22/93

TCLP Metals:
Silver mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l 0.14 <0.10 0.20 <0.10 0.11
Barium mg/ <10 <10 <10 <10 <10
Cadmium mg/I <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Mermury mng/ <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mgI <1.0 1.0 <1.0 1.3 <1.0
Lead mg1I <0.10 <0.10 <0.10 <0.10 <0.10
Selenium mg/ <0.10 <0.10 <0.10 <0.10 <0.10

TCLP Extraction Fluid Data:
Extraction Fluid 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 units 11.62 5.95 6.38 5.76 5.46
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0

Volatile Organic Analyses:
Acetone pg/kg <31000 <50000 <48000 <37000 <50000
Benzene pg/kg <31000 <50000 <48000 <37000 <50000
Bromodichloromethane pg/kg <31000 <50000 <48000 <37000 <50000
Bromoform pg/kg <31000 <50000 <48000 <37000 <50000
Bromomethane pg/kg <31000 <50000 <48000 <37000 <50000
2-Butanone pg/kg <31000 <50000 <48000 <37000 <50000
Carbon Disulfilde pg/kg <310dO <50000 <48000 <37000 <50000
Carbon Tetrachloride pglkg <310dO <50000 <48000 <37000 <50000
Chlorobenzene pg/kg <31000 <50000 <48000 <37000 <50000
Dibromochloromethane pg/kg <310dO <50000 <48000 <37000 <50000
Chloroethane pg/kg <310dO <50000 <48000 <37000 <50000
Chloromethane pg/kg <31000 <50000 <48000 <37000 <50000
Chloroform pg/kg <31000 <50000 <48000 <37000 <50000
L,1-Dichloroethane pg/kg <31000 <50000 <48000 <37000 <50000
1,2-Dichloroethane pglkg <31000 <50000 <48000 <37000 <50000
1,1-Dichloroethene Pg/kg <31000 <50000 <48000 <37000 <50000
L2-Dichloroethene p/kg <31000 <50000 <48000 <37000 <50000
1,2-Dichloropropane pg/kg <31000 <50000 <48000 <37000 <50000
Cis-L9-Dichloropropene pg/kg <31000 <50000 <48000 <37000 <50000
Trans-1,3-Dichloropropene pg/kg <31000 <50000 <48000 <37000 <50000
Ethylbenrzene pg/kg <31000 <50000 <48000 <37000 <50000
2-Hexanone p&kg <31000 <50000 <48000 <37000 <50000
Methylene Chloride pg/kg <31000 <50000 <48000 <37000 <50000
4-Methyl-2-pentanone pg/kg 100000 86000 110000 57000 100000
Styrene gkg <31000 <50000 <48000 <37000 <50000
1,1,2,2-Tetrachloroethane Pg/kg <31000 <50000 <48000 <37000 <50000
Tetrachloroethene pg/kg <31000 <50000 <48000 <37000 <50000
Toluene pkg <31000 <50000 <48000 <37000 <50000
1,1,1-Trichloroethane pg/kg <31000 <50000 <48000 <37000 <50000
1,1,2-Trichloroethane pgkg <31000 <50000 <48000 <37000 <50000
Trichloroethene pg/kg <31000 <50000 <48000 <37000 <50000
Vinyl Chloride pg/kg <31000 <50000 <48000 <37000 <50000
Xylenes, Total pg/kg <31000 <50000 <48000 <37000 <50000

See footnotes at end of table.
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Sample Identification and Date

P8-2C P8-3A P8-3B P8-3C P84A
(14-20) (0-9) (9-18) (18-27) (0-9)

Parameter Units 2122W93 2122193 2/22193 2/22/93 2122V93

Semivolatile Organic Analyses:
Acenaphthene gkg <660 <1300 <1300 <990 <1300
Acenaphthylene pg/g <660 <1300 <1300 <990 <1300
Anthraxone c660 <1300 <1300 d90 <1300
Bis(2-chloroethyl)ether jg/kg <660 <1300 <1300 <990 <1300
Bis(2-chloroethoxy)methane gkg <660 <1300 <1300 <990 <1300
Bis(2-chloroisopropyDether pkg <660 <1300 <1300 <990 <1300
Bis(2-ethylhexyl)phthalate pgkg <660 <1300 <1300 <990 <1300
Benzo(a)pyrene pgkg <660 <1300 <1300 <990 <1300
Benzo(a)anthracene pkg <660 <1300 <1300 <990 <1300
Benzob)fuoranthene pgkg <660 <1300 <1300 <990 <1300
Benzo(ghi)perylene pg/g <660 <1300 <1300 <990 <1300
Benzo(k5uoranthene pg/kg <660 <1300 <1300 <990 <1300
4-Bromophenyl Phenyl Ether pgkg <660 <1300 <1300 <990 <1300
Butylbenzyl Phthalate pkg <660 <1300 <1300 <990 <1300

pkg <660 <1300 <1300 <990 <1300
Chrysene pg/kg <660 <1300 <1300 <990 <1300
4-Chloroaniline pkg <660 <1300 <1300 <990 <1300
2-Chloronaphthalene pkg <660 <1300 <1300 <990 <1300
2-Chlorophenol pg/kg <660 <1300 <1300 <990 <1300
4-MClorophenyl Phenyl Ether pg/kg <660 <1300 <1300 <990 <1300
o-Cresol pg/kg <660 <1300 <1300 <990 <1300
K-Cresol pg/kg <660 <1300 <1300 <990 <1300
Dibenzo(ah)anthracene pg/kg <660 <1300 <1300 <990 <1300
Dibenzofuran pg/kg <660 <1300 <1300 <990 <1300
2,4-Dichlor/enolkg <660 <1300 <1300 <990 <1300
1,2-Dichlorobenzene pg/kg <660 <1300 <1300 <990 <1300
1,3-Dichlorobenzene jig/kg <660 <1300 <1300 <990 <1300
3LS-Dichlorobenzene pg/kg <660 <1300 <1300 <990 <1300
3,S-Dichlorobenzidine pg/kg <660 <1300 <1300 <990 <1300
Diethyl Phthalate pg/kg <660 <1300 <1300 <990 <1300

Diney hthlt gc <660 <1300 <1300 d990 <1300
4-Diiethlhenol pg/kg <660 <1300 <1300 <990 <1300

Di-N-butyl thalate pg/kg 900 1600 1800 <990 <1300
4,6-Dinitro-o-cresol p3g/kg <200 <6800 <6800 <5100 <6800
2,4-Dinitrotoluene kg <660 <1300 <1300 <990 <1300
2,6-Dinitrotoluene pkg <660 <1300 <1300 <990 <1300
Di-N-octyl Phthalate pg/kg <660 <1300 <1300 <990 <1300
2F4-Dinitrophenol kg <3200 <6800 <6800 <5100 <6800
2Duoranthene pgkg <660 <1300 <1300 <990 <1300
Fluorene pgkg <660 <1300 <1300 <990 <1300
Hexachlorocyclopentadiene kg <660 <1300 <1300 <990 <1300
Hexachlorolenzene pkg <660 <1300 <1300 <990 <1300
Hexachlorobutadiene pgkg <660 <1300 <1300 <990 <1300
Hexachloroethane pg/kg <660 <1300 <1300 <990 <1300
Indeno(1,2,3-c,d)pyrene pg/kg <660 <1300 <1300 <990 <1300
Isophorone pg/kg <660 <1300 <1300 <990 <1300
2-Methylnaphthalene pg/g <660 <1300 <1300 <990 <1300
N-Ntrosodiphenylamine kg <660 <1300 <1300 <990 <1300
N-Nitroso-da-n-prvpylamine pg/kg <660 <1300 <1300 <990 <1300
Na hthalene pg/kg <660 <1300 <1300 <990 <1300
2-Nitraniline pg/kg <3200 <6800 <6800 <5100 <6800
3-Nitroaniline p/g <3200 <6800 <6800 <5100 <6800
4-Nitroaniline pg/kg <3200 <6800 <6800 <5100 <6800
Nitrobenzene g/g <660 <1300 <1300 <990 <1300
2-Nitrophenol pg/kg <660 <1300 <1300 <990 <1300
4-Nitrophenol pg/kg <3200 <6800 <6800 <5100 <6800
p-chloro-m-cresol gg <660 <1300 <1300 <990 <1300

Pentachlorophenol pgg <3200 <6800 <6800 <5100 <6800
Phenanthrene pg/kg <660 <1300 <1300 <990 <1300
Phenol pg/kg <660 <1300 <1300 <990 <1300
Pyrene kg <660 <1300 <1300 <990 <1300
2,4,5-Trichlorophenol pkg <3200 <6800 <6800 <5100 <6800
2,4,6-Trichlorophenol pg/kg <660 <1300 <1300 <990 <1300
1,2,4-Trichlorobenzene pgkg <660 <1300 <1300 <990 <1300

See footnotes at end of table.
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Sample Identification and Date

P84B P8 4C P8-5A P8-BB P8-5C
(9-18) (18-27) (0-7) (7-16) (16-24)

Parameter Units 2/22193 2/22/93 2122/93 2/22/93 2/22/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium
Beryllium
Cadmium
Chromium
Mercury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lead.210 0 46 KeV
Thorium.234 Q 63.3 KeV
Thorium-234 6 92.6 KeV
Protactinium-234m 6 1001 KeV
Radium 226
Lead-214 6 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 0 609.4 KeV
Bismuth.214 01120.4 KeV
Bismuth.214 6 1764.7 KeV
Actinium-228 0 338 KeV
Actinium.228 6 911 KeV
Actinium-228 e 968 KeV
Lead.212 0 238 KeV
Bismuth-212 6 727 KeV
Thallium-208 6 583 KeV
Uranium-235 6143 KeV
Potassium-40 6 1460 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

epecific Conductance 6 250C
AJluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kcg
mg/kcg
mg/kg
mg/kg
mgtlcg
mg/kg
mg/kg
mgtkg
mgtkg
mg/kg

pCVg

pCi/g
pCVg
pCVgpCilg
pCVg
pCi/g
pCilg

pCilg

pCVgpCi/g
pCi/g
pCi/g
pC~g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pC~g

mg/l CaCO
mg/l1NH3-N

mg/I

pHUits
#mhos/cm

mg/I
mgll
mg/l
mg/
mg/I
mg/l
mgll

<3.7
<6.83
<68.3
94.0
18.1
<6.83
377
0.222
<34
120
c68.3
216
<0.740
1600
5500
840
120±20
81±8

31±2
1.0±0.4
31±2
7.7±0.7
2.9±2.2
26±2
18±1
55±13
28±1
3.7±0.4
4.2±0.2
3.9*0.3
4.2±0.7
3.7±0.6
3.9±0.5
4.5±0.4
4.6±0.6
4.2±0.3
5.4±L0
4.4±0.4
1.4±0.2
5.3±1.0

63.0
19
38
6.3
0.19
320
9.56
1600
<10
280
<10
64
<10
<1.0
87

<3.1
(5.68
<56.8
42.3
12.8
<5.68
415
1.12
c28
48.5
<56.8
144
<0.610
860
5400
3000
300±20
120±10

20±1
0.7±0.2
21±1
20±1
4.7±1.8
17±2
17±1
44±11
27±1
9.6±0.6
10±1
9.7±0.4
9.8±0.7
9A±0.8
15±1
16±1
18±1
16±1
18±2
16±1
0.8±0.2
5.1±0.7

16.0
15
23
6.2
cO.10
350
7.84
1560
<10
240
<10
36
<10
(1.0
48

<3.7
<7.20
77.5
61.5
18.9
<7.20
412
0.298
c36
76.3
c72.0
260
c0.750
1200
3900
1400
160±20
76±8

30±2
1.6±0.4
30±2
7.4±0.7
3.9±1.3
27±2
18±1
28±2
28±2
5.1±0.5
5.6±0.3
5.1±0.3
5.0±0.8
5.0±0.6
5.3±0.6
6A±0.5
5.9±0.7
5A±0.4
7.7±1.2
5.7±0.4
1.0±0.2
3.2±1.0

57.0
7.3
40
4.8
0.21
270
9.78
1050
c10
120
<10
36
<10
<1.0
56

43.0
<5.33
<53.3
104
11.3
<5.33
209
0.197
c27
45.3
<53.3
138
c0.600
1300
3300
1100
140±20
72±8

<3.1
<5.75
58.0
36.8
10.1
<5.75
194
0.666
c29
47.4
<57.5
132
c0.620
760
2500
2800
310±30
130±10

19±1 23±2
1.5±0.4 12±0.4
21±1 24±2
7.8±0.9 14±1
2.2±1.4 5.9±1.5
14±2 19±2
14±2 20±3
27±10 34±18
18±1 32±2
6.1±0.4 16±1
6.4±0.2 17±1
6.0±0.3 16±1
6.6±0.6 16±1
6.0±0.6 14±1
5.6±0.A 20±1
5.4±0.4 23±1
6.0±0.6 22±1
4.5±0.2 18±1
7.3±1.0 25±2
5.4±3 21±1
0.60±0.20 0.76±0.34
2.6±0.7 0.00±0.70

70.0
11
41
3.7
(0.10
720
11.02
2060
<10
340
<10
52
<10
<1.0
68

32.0
12
21
6.4
c0.10
1200
9.69
2270
<10
490
<10
45
<10
<1.0
57

See footnotes at end of table.
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P8-4B P84C P8-SA P8-SB P8-5C
(9-18) (18-27) (0.7) (7-16) (16-24)

Parameter Units 2122/93 2/22/93 2t22/93 2122/93 2/22/93

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulflde
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloromethane
Chloroform
1,1-Dichloroethane
L2-Dichlorocthane
Ll-Dichloroethene
1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2.Tetrachloroethane
Tetrachboroethene
Toluene

,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes, Total

mg/l

mg/i
mg/l

pH units
pH units

g

pg/k
pglkg

P&9
pg/kg

pg/kg
pg/kgPF&8

pg/kg
pg/kg

PZU
Pg/kg

Pg

pg/kg14*g

pgkg
pg/kg
wpgkg
pg/kg
pg/kg
4g/kg
pg/kg
pg/kg
pg/kg
pgkg
pg/kg
pg/kg

pg/kg
pg/kg
pg/kg

pg/kg

<0.10 <0.10 <0.10 <0.10 <0.10
0.12 <0.10 0.11 <0.10 <0.10
<10 <10 <10 <10 <10
<0.10 <0.10 <0.10 <0.10 <0.10
<0.10 <0.10 0.18 <0.10 <0.10
<0.010 <0.010 <0.010 <0.010 <0.010
<1.0 <1.0 <1.0 41.0 <1.0
<0.10 <0.10 <0.10 <0.10 <0.10
<0.10 <0.10 <0.10 <0.10 <0.10

No. 1 No. 1 No.2 No. 1 No. 1
9.44 8.47 10.94 10.99 9.64
5.61 5.44 5.10 7.73 6.00
40.0 40.0 40.0 40.0 40.0

<4800O <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
94000 4800 24000 64000 50000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000
<48000 <3900 <4800 <38000 <41000

See footnotes at end of table.
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P84B P84C PS-A P8-B PS-5C
(9-18) (18-27) (0-7) (7-16) (16-24)

Parameter Units M2/93 2122V93 2/22/93 2122/93 2122V93

Semivolatile Organic Analyses:
Acenaphthene <1300 <990 <1300 <990 <990
A/enaphthylene pkg<1300 <990 <1300 <990 <990
Anthranekg <1300 <990 <1300 <990 <990
Bis(2-chlormethyDether <1300 d90 <1300 <990 <990
Bis(2-chloioethoxy)methane <1300 <990 <1300 <990 <990
Bid2.chloroisopropyl)ether <1300 <990 <1300 <990 <990
Bid2-ethylhexyl)plthalate <1300 c990 <1300 cM <990
Benzota)pyrene g<18 <9 <1300 <990 <990
Benzda)anthracene pgkg <1300 <990 <1300 <90 <990
Benzotb)Jluoranthene pg <1300 <990 <1300 <990 c990
Benzo(g h,i)perylene pgkg <1300 <990 <1300 <990 <990
Benzolk~fluoranthene gkg <1300 <990 <1300 <990 <990
4Brnphen Phenyl Ether /kg <1300 <990 <1300 <990 <990

utylbenryl }thaate pkg <1300 <990 <1300 <990 <990
Carbazole g/g <1300 <990 <1300 <990 <990
Chrysene pg/kg <1300 <990 <1300 <990 <990
4-Chloroaniline pg/kg <1300 <990 <1300 <90 <990
2-Chloronaphthalene kg <1300 <990 <1300 <990 <990
2-Chlorophenol ee <1300 <990 <1300 <990 <990
4-Chborophenyl Phenyl Ether pg/kg <1300 d90 <1300 <990 <990
o-Cresol pg/kg <1300 <990 <1300 <990 <990

-Cresol pg/kg <1300 <990 <1300 <990 <990
Dibenzopag,/anthracene <1300 <990 <1300 <990 <990
Dibenzofung d1300 <990 <1300 <990 <990
2,4-Dichlorophenol pg/kg <1300 <90 <1300 <9 <990
12-Dichlorobenzene gcg <1300 <990 <1300 <990 <990
L3-Dichbrobenzene pg/kg <1300 <990 <1300 <990 <990
1,4-Dichbrobenzene pgkg <1300 <990 <1300 <990 <990
3,3-Dichlorobenzidine pgkg <1300 <990 <1300 <990 <990
Dethyl Phthalate pg/kg <1300 <990 <1300 <990 <990
Dimethyl Phthalate pg/kg <1300 <990 <1300 <990 <990
2,4-Dimethyl henol pg/kg <1300 <990 <1300 <990 <990
Di-N-butyl Phthaate pg/kg 2600 1400 <1300 <990 <990
4 6-Dinitro-o-cresol pg/kg <6800 <5100 <6800 <4800 <4800
264-Dinitrotoluene pg/kg <1300 <990 <1300 <990 <990
2,6-Dinitrotoluene pg/kg <1300 <990 <1300 <990 <990
Di-Noctyl Phthalate pkg <1300 <990 <1300 <990 <990

<4-Dinitrnpheno1 pg/g <6800 <5100 <6800 <4800 <4800
Fluoranthene pgkg <1300 <990 <1300 <990 <990
Fluorene pg/kg <1300 <990 <1300 <990 <990
Hexachlorocycopentadiene g/g <1300 <990 <1300 <990 <990
Hexachloroceynzene e pgkg <1300 <990 <1300 <990 <990
Hexachlorobutadiene pg/k <1300 <990 <1300 <990 <990
Hexachlorocthane gg <1300 <990 <1300 <9 <990
Indeno(1,2,3-c,d)pyrene pg/kg <1300 <990 <1300 <990 <990
Imophorone pgkg <1300 <990 <1300 <990 <990
2-1ethylnsphthalene pgkg <1300 <990 <1300 <990 <990
N.Nitrosodiphenylamine pgkg <1300 <990 <1300 <990 <990
N-Nitroso-n-propylamine pkg <1300 <990 <1300 <990 <990
Naphthalene pg/kg <1300 <990 <1300 <990 <990
2Mtroaniline pg/kg <6800 <5100 <6800 <4800 <4800
3-Nitroaniline pg/kg <6800 <5100 <6800 <4800 <4800
4-Nitroaniline pg/kg <6800 <5100 <6800 <4800 <4800
Nitrobenzene pg/kg <1300 <990 <1300 <990 <990
2-Nitrophenol pg/kg <1300 <990 <1300 <990 <990
4-Nitrophenol p/kg <6800 <5100 <6800 <4800 <4800

S-chloro-m-cresol pkg <1300 <990 <1300 <990 <990
Pentachlorophenol pg/kg <6800 <5100 <6800 <4800 <4800

enothrene pg/kg <1300 <990 <1300 <990 <990
Phenol pgkg <1300 <990 <1300 <990 <990
Pyrene pg <1300 <990 <1300 <990 <990
2,4,5-Trichlorophenol pg/kg <6800 <5100 <6800 <4800 <4800
2,4,6-Trichlorophenol gkg <1300 <990 <1300 <990 <990
1,2,4-Trichlorobenzene pkg <1300 <990 <1300 <990 <990

M1)Dash denotes not analyzed.
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Sample Identification and Date

P9-4 P9-1B P9-iC P9-2A P9-2B
(0-6) (6-11) (11-16) (0-8) (8-15)

Parameter Units 212G9S 22W/93 2120193 2120193 212093

Total Analyses:
Cyanide
Silver
Arnic
Barium
Beryllium
Csdmium
Chromium
Mercury
Molybd~enum
Nickel
Lead
Antimony
Selenium
Tin
Colum'bium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lesd-210 0 46 KeV
Thorium-234 0 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 ReV
Lead-214 0 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 0 1120A KeV
Bismuth-214 01764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Atinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth-212 0 727 KeV
Thallium-208 0 683 KeV
Uranium-235 0 143 KeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Allalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

9pecific Conductance 0 256C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mg/kg

mglkg

mg/cg
mg/lcg
mg/cg
mg/cg
mg/kg
mg/kg
mg/kgmgkg
mg/kg
mgkg

pCilg
pCi/g
pCi/g
pCi/g
pCilg

pci/g

pci/g
pCi/g
pci/g

pCi/r
pCi/g
pCi/g
pCi/g

pCi/g

pcvgpci/g
pCi/,
pci/g
pci/g
pCi/g
pCi/g

p$ig

mgl CaCO
mgtl N113

mg/n

mgn
pH Uits
Amboatcm

mgn
mgn

mg/l
mgn
Mg/I

460
<4.96
<49.6
37.2
1L6
<4.96
189
1.73
<25
37.2
<49.6
185
<0.530
1500
3200
1200
77±11
49±7

<4.3
<8.05
<80.6
<16.1
14.9
<8.0S
715
<0.213
<40
57.7
<80.6
124
<0.860
1100
2800
740
50±9
50±6

12±1 24±1
1.6±0.3 1.1±0.2
15±1 24±1
13±2 4.1±0.8
4.6±1.6 2.8±1.9
6.9±1.8 20±2
9.7±1.9 14±2
22±10 110±40
14±1 15±3
5.4±0.4 0.0±0.4
5.6±0.2 1.0±0.4
5.3±0.2 0.9±0.6
5.2±0.6 1.7±1.6
4.9±0.5 0.0±1.2
4.90.4 2.1±0.9
5.4±0.3 1.4±0.8
5.3±0.5 0.0±1.4
3.8±0.2 0.9±0.2
6.0±0.8 0.0±2.7
4.9±0.3 1.6±0.8
0AU30.18 0.9±0.5
2.0±0.6 5.6±2.8

<3.0
<5.33
<53.3
22.2
11.8
<5.33
342
0.972
<27
4L4
<53.3
149
<0.610
5S8
3000
1200
21±6
33±6

11±1
0.4±0.2
11±1
3.3±1.0
0.0±1.5
6.9±1.8
4.6±1.4
36±39
8.0±2.6
1.1±0.5
1.6±0.4
1.1±0.5
0.0±1.3
0.0±1.3
1.7±0.9
1.4±1.2
1.5±1.2
O.8±0.2
0.0±2.4
1.2±0.6
0.7±0.7
0.0±2.4

39.0
7.9
49
4.0
<0.10
1300
9.99
2400
<10
500
<10
50
<10
<1.0
83

<5.2
<10.0
<100
29.4
16.6
<10.0
723
0.314
<50
57.9
<100
<100
<1.04
920
2100
640
82±11
91±8

42±2
1.9±0.3
43±2
14±1
1l±2
31±3
25±2
60±51
30±3
2.2±1.1
3.0±0.5
3.0±0.7
3.3±1.9
4.1±2.0
3.3±1.0
3.6±1.1
5.1±1.8
2.7±3.2
9.1±3.9
3.2±0.8
1.4±0.7
3.6±3.4

65.0
7.0
20
7.2
<0.10
140
9.78
952
<10
140
<10
24
<10
<1.0
44

140
<9.71
<97.1
<19.4
17.0
<9.71
816
<0.243
<49
66.3
<97.1
362
<02970
1400
3400

WI 0

<2.00
2.0
18
3.9
<0.10
1100
10.14
2160
<10
620
<10
24
<10
<1.0
35

50.0
5.7
33
5.9
<0.10
660
9.42
1290
<10
190
<10
34
<10
<1.0
73

59.0
9.9
54
6.4
<0.10
340
10.24
1100
<10
130
<10
41
<10
<1.0
68

See footnotes at end of table.



Table 11
(Continued)

Pare 2 of 9
Sample Identification and Date

P9-lA P9-1B P9-lC P9-2A P9-2B
(0-6) (6-11) (11-16) (0-8) (8-15)

Parameter Units 2/20/93 2/20t93 2120U93 2/20/93 2/20/93

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulflide
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloromethane
Chloroform
Ll-Dichloroethane
1,2-Dichloroethane
1L1-Dichloroethene
1,2-Dichloroethene
1,2-Dichloropropane
Cih-1,3.Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachioroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes, Total

mg/I
mgt
mgJI
mg/
mg/
mgQ
mgQ
mg/I
mgQ

P} units
pR unitS

g

pg/kg
pg/kg
pg/kg
pg/kg
pgkg
pg/kg
g/k

pg/kg
pg/
pg/kg
pg/kg

pgkg

pgkg
pg/kg
g/k

pglkg
wpgkg
jg/k
pg/kg
pg/kg
pg/kg
g/k

pg/kg
jg/k

pg/kg
wpgkg
^pgkg

pg/kg

<0.10 <0.10 <0.10 <0.10 <0.10
<0.10 <0.10 <0.10 <0.10 <0.10
<10 <10 <10 <10 <10
<0.10 <0.10 <0.10 <0.10 <0.10
<0.10 0.3 0.23 0.30 0.28
<0.010 <0.010 <0.010 <0.010 <0.010
<1.0 <1.0 <1.0 <1.0 <1.0
<0.10 <0.10 <0.10 <0.10 <0.10
<0.10 <0.10 <0.10 <0.10 <0.10

No.2 No.2 No.2
10.37 10.03 10.14
4.77 4.77 4.51
40.0 40.0 40.0

No. 2
10.10
4.54
40.0

No. 2
10.20
4.69
40.0

<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 16000 25000 190000 80000
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 4700 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200
<3400 <5600 <3900 <68000 <6200

Sce footnotes at end of table.



Table 11
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Page 3of 9
Sample Identification and Date

P9-lA P9-1B P9-lC P9-2A P9-2B
(0-6) (6-11) (11.16) (0-8) (8-15)

Parameter Units 2/20/93 2120/93 2/20/93 2/20/93 2/20/93

Semnivolatile Organic Analyses:
Acenaphthene
Acenaphthylene
Anthracene
Bis(2-chloroethyl)ether
Bis(2-chloroethoxy)methane
Bi(2-chloroisopropylether

Benzota)pyrene
Benzo~a)anthracene
Benzo~b)fluoranthene
Benzog h~i)perylene
Benzodk~fluoranthene
4Phenyl Ether
Butlbnzyl Phthalate
Chrycene
4-hloroaniline
2-Chloronaphthalene
2-Chlorophenol
4-Chlorphenyl Phenyl Ether
o-Cresol
. Cesol
Dibenz ahanthracene
Dibenzogaran
2,4-Dichlorophenol
1,2-Dichlorobenzene
1-3Dichlorobenzene
1,4-Dichlorobenzene
3 3-Dichlorobenzidine
fiethyl Phthalate
Dirncthyl Phthalate
2.-DimethYhenol
IBi-N-uyPhhlt
4,6-Dinitro-cresol
2,4-Dinitrotoluene
2,6.Dinitrotoluene
Di-N-octyl Phthalate
Z4-Dinitrophenol
Fluoranthene
Fluorene
Hexachlorocyclopentadiene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

2-lehylnaphthalene
N.Nitrosodiphenylanine
N-Nit o-di-n-propylamine
Naphthale~ne

3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
p-chloro-m-cresol
Pen tachloroph en ol
Phenanthrene
Phenol
Pyrene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,2,4 *Trichlorobenzene

pg/kgpg/kg
pg/kg
jig/kg
jig/kg
pg/kgpg/kg
pg/kg
pg/kg
jig/kg
pg/kg
jig/kg
jig/kg
jig/kg
jig/kg
pg/kg
jig/kg
pg/kg
pg/kg
pg/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
pg/kg
jig/kg
jig/kg
pg/kg
jig/kg
pg/kg
pg/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
pg/kg
jig/kg
jig/kg
pg/kg
jig/kg
pg/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
jig/kg
pg/kg
pg/kg
pg/kg
jig/kg
pg/kg
jig/kg
pg/kg
pg/kg
pg/kg
pg/kg

<990
<90
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
1200
<4800
<990
<990
<990
<4800
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<4800
<4800
<4800
<990
<990
<4800
<990
<4800
<990
<990
<990
<4800
<990
<990

<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
1300
<6400
<1300
<1300
<1300
<6400
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<1300
<6400
<6400
<6400
<1300
<1300
<6400
<1300
<6400
<1300
<1300
<1300
<6400
<1300
<1300

<990
<990
<990
<990
<990
<990
1100
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<990
<4800
<990
<990
<990
<4800
<990
<990
<990
<990.
<990
<990
<990
<990
<990
<990
<990
<990
<4800
<4800
<4800
<990
<990
<4800
<990
<4800
<990
<990
<990
<4800
<990
<990

<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
1800 1800
<8000 <8000
<1700 <1600
<1700 <1600
<1700 <1600
<8000 <8000
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<1700 <1600
<8000 <8000
<8000 <8000
<8000 <8000
<1700 <1600
<1700 <1600
<8000 <8000
<1700 <1600
<8000 <8000
<1700 <1600
<1700 <1600
<1700 <1600
<8000 <8000
<1700 <1600
<1700 <1600

See footnotes at end of table.
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Page 4 of 9
Sample Identification and Date

P9-2C P9O-A P9-3B P9-3C P9-4A
(15-22) (0-9) (9-16) (16-24) (0-8)

Parameter Units 2120/93 2120/93 2/20/93 2/20/93 2120/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium
Beryllium
Cadmium
Chromium
Mercuny
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lead-210 i046 KeV
Thorium-234 063.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead-214 0 295.2 KeV
Lcad-214 0 352.0 KeV
Bismuth-214 0 609.4 ReV
Bismuth-214 0 1120.4 KeV
Bismuth-214 0 1764.7 KeV
Actinium-228 0 338 XeV
Actinium-228 0 911 XeV
Actinium-228 0 968 XeV
Lead-212 0 238 ReV
Bismuth.212 0 727 XeV
Thallium-208 0 683 XeV
Uranium-235 0 143 XeV
Potansium-40 0 1460 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

Specific Conductance 0 25°C
Aluminum
Calcium
Iron
Potassium
Magnesium
Manganese
Sodium

mpgkg

mg/kg

mg/ig

mg
mg/kg
mgkg

mg/kg
mg/kgmgtkg
mgtkg
mgtlcg
mg/kcg

mgkg

pCi/g

pCig
pCig
pCig
pCi/g

pCVg

PCi/g

pCVg

pCi'g
pCilg
pC~g

pCi1gpCiig

pCi/g
pCilg
pCi/g

pCi/g
pCi/g

mgie CaCO
mg/l NH3-N

mg/l

mg, ?O 3-N

pH Units
Izmhos/cm

mg4
mgll
mgJI
mg11
mg/I
mg/I
mgll

<3.6
<7.18
<71.8
27.6
13.4
<7.18
528
0.216
<36
45.3
<71.8
327
<0.720
1200
2600
840

<4.2
<7.76
<77.6
22.3
15.4
<7.76
771
<0.198
<39
54.7
<77.6
130
<0.776
1200
2900
980
44±9
54±6

<3.7
<6.50
<65.0
15.1
13.1
<6.50
675
0.192
<33
45.8
<65.5
120
<0.740
1200
2700
1300
30±8
24±5

<3.7
<6.32
<63.2
17.2
12.8
<6.32
605
0.237
<32
40.8
<63.2
125
<0.750
1100
3000
810
30±7
32±6

<4.2
<8.01
<80.1
20.1
15.9
<8.01
794
<0.212
<40
88.3
<80.1
108
<0.850
1100
2500
930
100±10
100±10

21±1 7.1±0.8 10±1 53±2
1.2iO.3 0.6±0.2 0.50.2 2.8±0.4
25±1 7.6±0.8 11±1 57±2
0.9±3.8 2.4*0.9 9.0±5.0 10±2
2.4±1.4 1.2*0.7 1.5*0.8 6.6±2.0
16±1 4.3*0.6 8.6*0.7 47±3
13±1 2.9±0.6 7.3i0.9 33±2
36±9 8.8±6.0 17±8 110±40
14±1 3.8R0.6 7.9±0.7 40±4
1.7*0.3 0.76±0.22 0.98*0.22 3.3±1.2
1.7*0.1 1.0±0.1 1.2±0.1 3.4*0.5
1.7*0.2 0.75±0.12 1.1±0.1 2.7*0.6
1.7*0.4 0.77±0.36 0.86*0.38 3.4±2.0
1.6*0.4 0.83*0.28 1.2±0.4 0.0±1.1
1.6*0.3 0.62iO.26 0.81±0.24 4.0±1.2
1.6*0.2 0.68±0.16 0.77±0.15 4.0±1.2
l.lO.4 0.44*0.25 0.67±0.25 6.9±2.3
1.2±0.1 0.50*0.08 0.54±0.09 3.1±0.4
1.6*0.5 0.00±0.44 0.66i0.56 7.5±3.7
1.2*0.2 0.60±0.15 0.72±0.14 3.7*0.9
0.75*0.14 0.27*0.10 0.47*0.12 2.6*0.8
4.0±0.7 5.0±0.6 3.8*0.6 0.0±2.3

30.0
12
50
9.0
<0.10
860
9.20
1760
<10
300
<10
50
<10
<1.0
80

28.0
5A
32
5.9
<0.10
1100
8.44
2160
<10
420
<10
44
<10
<1.0
54

20.0
14
53
8.7
<0.10
250
9.19
1030
<10
88
<10
37
<10
<1.0
78

59.0
14
59
6.4
0.32
360
9.65
1430
<10
190
<10
45
<10
<1.0
82

35.0
8.4
42
6.2
0.13
150
9.14
1660
<10
330
<10
29
<10
<1.0
53

See footnotes at end of table.
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Sample Identification and Date

P9-2C P9-3A P9-3B P9-3C P9-4A
(16-22) (0-9) (9-16) (16-24) (0-8)

Parameter Units 220J93 2093 212Q93 2/20/93 2120/93

TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium

TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH of TCLP Extract
Amount of Sample Extracted

Volatile Organic Analyses:
Acetone
Benzene
Bromodichloromnethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloromethane
Chloroform
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
L2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pcntanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes, Total

mgQ
mg1l
mgn
mgn
mgn
mgn
mgnI
mgll
mgn

pHunits
pH units

g

pg/kg
pg/kg
pglkg
pg/kg
pg/kg

pg/kg
pgfkg
pg/kg
pg/kg

pgkg
p&kg
pg/kg
pg/kg
pg/kg
pg/kg

W&9

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
p/kg
pg/kg
pg/kg
Pg/
pg/kg
pg/kg
pg/kg
pg/kg

<0.10
<0.10
<10
<0.10
<0.10
<0.010
<1.0
<0.10
<0.10

No. 1
9.50
5.59
40.0

10000
<4600
<4600
d4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
(4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
35000
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600
<4600

<0.10
<0.10
<10
<0.10
0.34
<0.010
<1.0
<0.10
<0.10

No.2
9.43
4.52
40.0

<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
6000
<5200
<5200
<5200
<5200
<5200
<5200
<5200
<5200
c5200

<0.10
0.11
<10
<0.10
<0.10
<0.010
<1.0
<0.10
c0.10

No. 1
9.26
5.45
40.0

13000
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
36000
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800
<4800

cO.10 <0.10
0.16 0.23
<10 <10
<0.10 <0.10
0.25 0.11
<0.010 <0.010
<1.0 <1.0
<0.10 <0.10
<0.10 <0.10

No.2 No.2
7.94 9.92
4.51 4.61
40.0 40.0

<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
120000 110000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000
<48000 <54000

See footnotes at end of table.



Table 11
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Page 6 of 9
Sample Identification and Date

P9-2C P9-3A P9-3B P9-3C P94A
(15-22) (0.9) (9-16) (16-24) (0-8)

Parameter Units 2/20/93 22093 2120/93 2120/93 2120/93

Semivolatile Organic Analyses:
Acenaphthene
Acenaphthylene
Anthracene

is(2-chloroethyl)ether
Bis(2-chloroethoxy)rethane
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Benzo(a)pyrene
Benz a anthracene
Benzo(b)fuoranthene
Benzo(a h~i)perylene
Benzo4kluoranthene
4-Broznophezyl Phenyl Ether
Bu1boenzyl Phthalate

Chrysene
4-Chloroaniline
2-Chloronaphthalene
2-Chlorophenol
4-Chlrophenyl Phenyl Ether
o-Cresol

Dibenzo(a,h)anthracene
Dibenzofuran

24Dclorophenol
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,-Dichloro'benzene
S-Dichlorobenzidine

Thethyl Phthalate
2, Dim ehlp no
Di-NbtlPtdt
4,6-Dinitrocresol
2,4-Dinitrotoluene
,6-Dinitrotoluene

DiN-Noctyl Phthalate
2 4.Diitrophenol
Fluoranthene
Fluorene
Hexachlorocyclopentadiene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3.c,d)pyrene

Iso~hoene2-LUeylnaphthiaene
N-Nitrosodi phenylaixnie
N-Nitroao--n-propylamine

2-Nitroaniline
4-Nitroanuline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
p-chloro-m-cresol
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
L2,4-Trichlorobenzene

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 1400 1600 <1300 2800
<13000 <6800 <6800 <6400 <6800
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
82600 <1300 <1300 <1300 <1300
<13000 <6800 <6800 <6400 <6800
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
c2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<13000 <6800 <6800 <6400 <6800
<13000 <6800 <6800 <6400 <6800
<13000 <6800 <6800 <6400 <6800
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<13000 <6800 <6800 <6400 <6800
<2600 <1300 <1300 <1300 <1300
<13000 <6800 <6800 <6400 <6800
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300
<13000 <6800 <6800 <6400 <6800
82600 <1300 <1300 <1300 <1300
<2600 <1300 <1300 <1300 <1300

See footnotes at end of table.
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Page 7 of 9
Sample Identification and Date

P9-4B P94C P9-SA P9-6B P9-6C
(8-16) (16-25) (0-9) (9-17) (17.25)

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2120/93

Total Analyses:
Cyanide
Silver
Arsenic
Barium
Beryllium
Cadmium
Chromium
Mercury
Molybdenum
Nickel
Lead
Antimony
Selenium
Tin
Columbium
Tantalum
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-230
Lead-210 0 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 0 92.6 KeV
Protactinium-234m 0 1001 KeV
Radium 226
Lead.214 0 295.2 KeV
Lead-214 0 352.0 KeV
Bismuth-214 Q 609A KeV
Bismuth-214 01120A KeV
Bismuth 214 0 1764.7 KeV
Actinium-228 0 338 KeV
Actinium-228 0 911 KeV
Actinium-228 0 968 KeV
Lead-212 0 238 KeV
Bismuth.212 0727 KeV
Thallium-208 0 683 KeV
Uranium-235 0 143 BeV
Potassium-40 0 1460 KeV

ASTM Analysis:
Alkalinity
Ammonia
Chloride
Fluoride
Nitrate
Sulfate

rpecific Conductance 0 25°C
Aluminum
Caldum
Iron
Potassium
Magnesium
Manganese
Sodium

mg/k

mCRg

mg
mgl/g

gi/kg

mg/kg

mg/kcg
mg/kg
mg/kg
mg/lcg
mg/kg

mg/kmgkg
mgkg
mgtkg

pCi/g

pCilg
pCig
pCig
pCig

pCVlg

pCi/g
pCi/g

pCiw/g
pci/9

pCilg
pCi/g
pCi/g

pCVgpCi/g
pCirg
PCilg
pCi/g
pCitg
pCi~g
pCi/g

pCi/g

mg4 CaCO
mg/l NH3.1q

mg/I

mg/l N3-NmgQIO.
pH Units
jpmhos/cm

mg/l
mgll
mgn
mgll

mgnI
mg/l

32
<5.81
72.0
21.8
12.7
<5.81
420
<0.171
<29
75.4
<58.1
232
<0.690
940
4900
1200
37±8
32±6

11±1
0.8±0.2
13±1
1.6±1.0
2.0±2.0
6.9±1.9
6.7±1.4
0±29
9.5±2.5
1.4±0.6
1.6±0.4
1.8±0.6
O.O±L4
0.0±1.2
0.0±0.8
0.0±0.8
0.0±1.6
1.1±0.3
0.0±2.3
1.7±0.7
0.0±0.4
5.6i3.3

111
18
68
7.4
<0.10
1600
10.83
1090
<10
64
<10
54
<10
<1.0
100

<3.2
<6.40
<64.0
25.6
1L6
<6.40
325
0.216
<32
52.9
<64.0
230
<0.640
890
6100
1300
51±9
48±6

16±1
0.5±0.2
17±1
4.3±1.4
2.8±0.9
11±2
8.8±1.2
28±9
11±1
2.3±0.3
2.6±0.2
2.4±0.2
2.2±0.4
2.2±0.5
1.9±0.3
2.1±0.3
1.8±0.4
2.0±0.1
3.3±0.7
1.8±0.2

<3.6
<7.02
<70.2
15.2
12.7
<7.02
521
0.224
<35
66.3
<70.2
118
<0.730
850
2400
930

<3.2
<6.02
<60.2
27.6
14.S
<6.02
488
<0.162
<30
45.9
<60.2
228
<0.650
1100
4800
930
34±8
38±6

<3.4
<6.11
74.6
35.9
13.2
<6.11
385
0.434
<31
52.1
<61.1
254
<0.680
940
6500
1100
60±10
50±6

11±1 21±1
1.2±0.3 4±1
14±1 26±1
1.0±0.7 4.9±0.7
1.8±1.3 2.3±0.7
8.7±0.8 14±1
7.5±L0 12i1
18±7 33±7
9.4±0.7 13±1
1.5±0.3 2.6±0.3
1.8±0.1 2.9±0.2
1.6±0.1 2.6±0.2
1.8±0.4 2.7±0.4
1.1±0.4 2A±0.4
1.1±0.3 2.4±0.3
1.1±0.2 2.7±0.3
0.94±0.39 2.4±0.4
1.2±0.1 1.90.1
1.3±0.6 2.8±0.6
1.2±0.2 2.3±0.2
0.40±0.14 0.79±0.17
5.4±0.6 4.8±0.7

0.52±0.14
4A±0.6

35.0
14
50
4.9
0.14
1100
9.45
2330
<10
440
<10
61
<10
<1.0
95

91.0
16
64
6.5
0.23
190
10.00
1150
<10
130
<10
39
<10
<1.0
72

55.0
18
52
13
0.29
240
9.18
1090
<10
61
<10
65
<10
<1.0
100

33.0
12
46
8.6
0.30
880
9.39
1980
<10
320
<10
56
<10
<1.0
82

See footnotes at end of table.
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Sample Identification and Date

P94B P94C P9-SA P9-SB P9-5C
(8-16) (16-25) (0-9) (9-17) (17-25)

Parameter Units 2/2O/93 V093 2120/93 2/20/93 2/20/93

TCLP Metals:
Silver mg/I <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/i <0.10 0.20 0.14 0.26 0.24
Barium mgi c10 <10 <10 <10 <10
Cadmium mg/i <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/I 0.34 <0.10 0.25 0.12 <0.10
Mercury mg/I <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mglI <1.0 <1.0 <1.0 <1.0 <1.0
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. 1 No. 2 No. 2 No. 1
pHwith Deionized Water pHunits 10.87 9.67 9.91 9.82 9.60
pH of TCLP Extract pH units 4.68 6.55 4.54 4.53 5.16
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0

Volatile Organic Analyses:
Acetone pg/kg <45000 <42000 63000 <42000 11000
Benzene ig/kg <45000 <42000 <48000 <42000 <4500
Bromodichloromethane pg/kg <45000 <42000 <48000 <42000 <4500
Bromoform pg/kg <45000 <42000 <48000 <42000 <4500
Bromomethane p/kg <45000 <42000 <48000 <42000 <4500
2-Butanone pg/g <45000 <42000 <48000 <42000 <4500
Carbon Disulfide pg/kg <45000 <42000 <48000 <42000 <4500
Carbon Tetrachloride p9g/k <45000 <42000 <48000 <42000 <4500
Chlorobenzene pg/kg <45000 <42000 <48000 <42000 <4500
Dibromochloromethane pg/kg <45000 <42000 <48000 <42000 <4500
Chloroethane pg/kg <45000 <42000 <48000 <42000 <4500
Chloromethane pg/kg <45000 <42000 <48000 <42000 <4500
Chloroform pg/kg <45000 <42000 <48000 <42000 <4500
l,l-Dichloroethane pg/kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloroethane pg/kg <45000 <42000 <48000 <42000 <4500
1,1-Dichloroethene pg/kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloroethene pg/kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloropropane pgkg <45000 <42000 <48000 <420D0 <4500
Cis-1,3-Dichloropropene pg/kg <45000 <42000 <48000 <42000 <4500
Trans-1,3-Dichloropropene pg/kg <45000 <42000 <48000 <42000 <4500
Ethylbenzene pg/kg <45000 <42000 <48000 <42000 <4500
2-Hexanone pg/g <45000 <42000 <48000 <42000 <4500
Methylene Chloride pg/kg <45000 <42000 <48000 <42000 <4500
4.Methyl-2-pentanone pg/kg 150000 110000 130000 160000 74000
Styrene p/kg <45000 <42000 <48000 <42000 <4500
1,1,2,2-Tetrachloroethane pglkg <45000 <42000 <48000 <42000 <4500
Tetrachloroethene pglkg <45000 <42000 <48000 <42000 <4500
Toluene pg/kg <45000 <42000 <48000 <42000 <4500
1,1,1-Trichloroethane pg/kg <45000 <42000 <48000 <42000 <4500
1,1,2-Trichloroethane pg/kg <45000 <42000 <48000 <42000 <4500
Trichloroethene Pkg <45000 <42000 <48000 <42000 <4500
Vinyl Chloride pg/kg <45000 <42000 <48000 <42000 <4500
Xylenes, Total pgkg <45000 <42000 <48000 <42000 <4500

See footnotes at end of table.
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Sample Identification and Date

P9-4B P94C P9-5A P9-SB P9-SC
(8-16) (16-25) (0-9) (9-17) (17-25)

Parameter Units 2W20/93 2/20/93 2V20193 2P20193 2/20/93

Semivolatile Organic Analyses:
Acenaphthene pg/9g <90 <90 <1300 <990 <990
Acenaphthylene p9g <90 <90 <1300 <990 <990
Anthricene g990 d90 <1300 d90 d90
Bis(2.chlormethyDether pg9g d90 <990 <1300 <990 <990
Bis(2-chloroethoxy)ethne gkg <990 <990 <1300 <990 <990
Bis(2chlorisoproeh y)ether k990 d90 <1300 <990 <990
Bis(2-ethylhexyl)phthalate p9kg d90 <990 <1300 <990 <990
Benzo(a)pyrene pg/g <990 <990 <1300 <990 <990
Benzo(a)anthracene pg/g<990 <990 <1300 <990 <990
Benzo(b)fluoranthene pg/9g d90 <990 <1300 <990 <990
Benzo(g h i)perylene g/k9g <90 <990 <1300 <990 <990
Be uoranthene 9g/kg d90 <990 <1300 <990 <990
4-Bromophenyl Phenyl Ether pg/kg <990 <990 <1300 <990 <990
B<t9eDZY1 Phthalate pg/g <90 <990 <1300 <990 <990

pg/kg <990 <990 <1300 <990 <990Chse ne gkg <990 <990 <1300 <990 <990
4 oroaniline 9g/kg <90 <990 <1300 <990 <990
2-Chloronaphthalene d990 <990 <1300 <990 <990
2-Chlorophenol 9kg 90 <990 <1300 <990 <990
4-Chlorophenyl Phenyl Ether gkg <990 <990 <1300 <990 <990
o-Cresol 9kg d90 <990 <1300 <990 <990

Creo p/g <990 <990 <1300 <990 <990
&Zmnzo(x,h)anthracene pkg <990 <990 <1300 <990 <990
Dibenzofaran 9g/kg d90 <990 <1300 <990 <990
2,4-Dichlorophenol pgg <990 <90 <1300 <990 <990
12-Dichlorobenzene pg/kg <990 <990 <1300 <990 <990
L3-Dichlorobenzene gkg <990 <990 <1300 <990 <990
L4-Dichlorobenzene pg9kg d90 <990 <1300 <990 <990
3 3-Dichlorobenzidine pgk <90 <990 <1300 <990 <990
Eiethyl Phthalate g/kg <d90 <990 <1300 <990 <990
Dimethyl Phthalate g/kg <990 <990 <1300 <990 <990
2,4-Dimethylphenol pkg <990 <990 <1300 <990 <990
DiN-butyl Phthalate pgkg 1700 2200 2300 1300 1700
4,6-Din tro--cresol pgkg <4800 <5100 <6800 <5100 <4800
2,4-Dinitrotoluene p/kg <990 <990 <1300 <990 <990
2.6-Dinitrotoluene /g <990 <990 <1300 <990 <990
Di-N-octyl Phthalate pg/kg <990 <990 <1300 <990 <990
2.4-Dinitrophenol p/g <4800 <5100 <6800 <5100 <4800
24uoranthene pgkg <990 <990 <1300 <990 <990
Fluorene 9/kg <90 <990 <1300 <990 <990
Hexachlorocyclopeniee ene cg <990 <990 <1300 <990 <990
Hexachloroclenzene y990 990 <1300 <990 <990
Hexachlorobutadiene 9g/kg d90 <990 <1300 <90 <990
Hexachloroethane kg <990 <990 <1300 <990 <990
Indeno(1,2,3-cd)pyrene pgkg <990 <990 <1300 <990 <990
Isophorone pgkg <990 <990 <1300 <90 990
2-Methylnaphthalene gkg <990 <990 <1300 <990 <990
NNitrosodiphenylamine pg/kg <990 <990 <1300 <990 <990
N-Nitrow-d-n-propylamine pg/kg <990 <990 <1300 <990 <990
Nnphthalene g/kg <990 <990 <1300 <990 <990
2-Nit4anilne pg/kg <800 <5100 <6800 <5100 <4800
3-Nitroaniline p/kg <4800 <5100 <6800 <5100 <4800
4-Nitroaniline pg/kg <4800 <5100 <6800 <5100 <4800
Nitrobenzene p9g/kg <90 <990 <1300 <990 <990
2-Nitrophenol p/g <990 <990 <1300 <990 <990
4-Nitrophenol pgkg <4800 <5100 <6800 <5100 <4800
p-chloro-m-cresol pkg <990 <990 <1300 <990 <990
Pentachlorophenol <4800 <5100 <6800 <6100 <4800
Phenanthrene k <990 <990 <1300 <990 <990
Phenol pgkg <990 <990 <1300 <990 <990
Fyrene p/kg <990 <990 <1300 <990 <990
2,4,5-Trichlorophenol p48kg <00 <5100 <6800 <5100 <4800
2,4,6-Trichlorophenol pgkg <940 <950 <1300 <950 <490
1,2,4-Tnchlorobenzene pg/kg <990 <990 <1300 <990 <990

M>)Dash denotes not analyzed.



Table 12
Chemistry Data Summary

Surface Sediment
Fanateel, Inc.

Muskogee, Oklahoma

Sample Identification and Date
SS-002 SS.003 S8.005 SS-1 SS-2 SS-3

Parameter Units 3M3 313 3t2193 W93 W93 W93

Total Analyses:
Silver
Areni
Barium
Calium
Cadmium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium
Tin
Colu"mium
Tantalum
Fluoride
Gross Alpha
Gross Beta

mgtkg
m4#kg

mglkg
mglkg

mgkg
mgkg
mg/kg
mgfkg
mgrcg
mg1kg

mglkg

mg/kg
pCig
pCi/g

Isotopes:
Uranium-233 & 234 pCi/g
Uranium-236 pCi/g
Uranium-238 pCi/g
Thorium.228 pCl/g
Thorium-230 pCi/g
Thorium-232 pCi/g
Lead-210 0 46 KeV pCi/g
Thorium-234 @ 63.3 KeV pCiJg
Thorium-234 0 92.6 KeV pCi/g
Protactinium-234m 01001 ReV pCi/g
Radium 226 pCiJg
Lead-214 0 295.2 KeV pCi/g
Lead-214 0 352.0 ReV pCi/g
Bismuth-214 0 609.4 KeV pCi/g
Bismuth-214 0 11204 ReV pCi/g
Bismuth-214 e 1764.7 KeV pCVg
Actinium.228 0 338 KeV pCig
Actinium-228 0 911 KeV pCi/g
Actinium-228 01 968 ReV pC/g
Lead-212 @ 238 KeV pC/g
Bismuth-212 0 727 KeV pC/g
Thallium-208 0 683 ReV pC/g
Uranium-235 0143 KeV pC/g
Potassium.40 0 1460 KeV pCi/g

ASTM Analysis:

<3.3 <2.8 <2.8
3.0 1.6 1.3
110 85 120
3400 3200 2600
<3.3 <2.8 <2.0
16 24 20
<0.081 <0.070 <0.070
<16 <14 <14
9.8 10 94
<33 <28 <28
<0.33 <0.28 <0.28
22 17 17
39 13 7.0
9.8 13 6.6
3700 2100 200
28±7 24±6 16±6
26±6 32±6 17±6

2.7±0.3 5.90.4 ,()
0.1*0.1 0.6±0.1
2A.0.3 6±0.4 -

1.2±0.3 1.7±0.6
1.7±0.4 3.2±0.7
1.2±0.3 1.8±0.5
1.3±0.6 1A±0.7
2.9*0.6 5.8±0.7 -

2.5±0.5 4.8±0.4
12t8 18*9
3.9±0.7 5.9±0.7 -

1.5±0.2 1.5±0.2 -

1.5±0.1 1.3±0.1 -

1.4±0.2 1.2±0.1
1.0.5 1.5±0.4
1.1±0.4 1.1±0.3
1.2±0.3 1.2±0.3
1.6±0.2 1.4±0.3
1.6±0.4 1.1±0.4
1.1±0.1 1.2±0.1
1.9±0.5 1.2±0.8
1.3±0.2 1.1±0.2
0.00±0.09 0.29±0.12 -
16±1 15±1 -

<3.2
1.3
210
3800
4.3
34
<0.080
26
12
<32
<0.32
28
13
1S
270
110±70
150±40

<2.8
1.7
100
2200
<2.8
18
<0.070
<14
8.1
<28
<0.28
<14
9S
5.6
240
18±5
18±5

<2.9
2.1
89
2200
<2.9
14
<0.072
<14
11
<29
<0.29
<14
14
12
440
15±5
28±5

8.9±4.3
.0.1±0.2
5.4±3.3

8.6±0.8

5.9±0.8

Ammonia
Sulfate
pH

Volatile Organic Analyses:
4-Methyl-2-pentanone

mg/kg NH3-N

pH Units

26
66
6.72

<2
44
7.18

<2
44
6.75

<2
60
7.11

<2
44
7.15

<2
44
6.26

<2100 <180 <1800 <2100 c1800 <1800

(I)Dwsh denotes not analyzed.



Table 13
Summary of USEPA Drinking Water Standards

Fansteel, Inc.
Muskogee, Oklahoma

Maximum Concentration
Parameter Units Level

Fluoride mg/l 4
Nitrate mg/l 10
Sulfate mg/l 250
Gross alpha pCi/l 15
Gross beta pCi/i 50
Silver (total) lLgl 100
Aluminum (total) Pg/l 200
Arsenic (total) ,ug/l 50
Barium (total) Pg/h 2,000
Cadmium (total) Pg/l 5
Chromium (total) Pg/l 100
Copper (total) Pgl 1,000
Mercury (total) Ig/l 2
Manganese (total) Pg/l 50
Lead (total) Pg/l 15(1)
Selenium (total) Pg/l 50
MEK Pg/l 2,000(2)

(1)No maximum concentration level in effect. Represents action level for lead at the top of
drinking water supply.

(2)Indicates Oklahoma state maximum concentration.



Table 14
Chemistry Data Summary

Surface Water
Fansteal, Inc.

Muskogee, Oklahoma

Sample Identification and Date
8S.001 8S-002 SS-003 SS-006 SS-1 8S-2 SS-3

Parameter Units 3S3/93 3J2J93 P293 s32i9s S32/93 3S2I93 3/2/93

Total Analyses:
Fluoride mgU4 9.4 12 1.3 2.7 0.44 2.6 2.1
Ammonia mg/l N0 3-N 6.7 8A <0.10 <0.10 <0.10 <0.10 0.12
Nitrate-Nitrite mg/I NO3 N 10 15 <0.10 0.16 0.18 0.12 0.26
Sulfate mg/I 390 84 23 31 58 27 36
Gross Alpha pCi/l 4i8 45i18 2t1 Si2 110±70 2±2 3±2
Gross Beta pCil 8±9 70±12 4*1 7±2 150±40 7±2 8±2

Isotopes:
Uranium-233 & 234 pCill *(1) 8.3±0.8 - . 8.9±4.3 - -
Uranium-235 pCi/ - 0.5±0.2 - .0.1±0.2 -
Uranium-238 pCi/ - 820.8 - - 6.4±3.3
Radium 226 pCIl - 3.4±0.7 - - 6.9±0.8
Radium 228 pCiLI - 1.5±1.0 - - 11±3
Pitaslum=40 pCil - 20 - 5.0
Thorium-228 pCil - 1.8±0.5 - . 14±1
Thorium-230 pCi/l - 1.3±0.4 - 8.6±0.8
Thorium-232 pCi/l 1.8±0.4 - 17±1

Metals:
Silver, Total PI <6.84 <6.84 <6.84 <6.84 <6.84 <6.84 <6.84
Arsenic, Total Pg/I 188 32.3 1.56 1.14 5.64 1.87 2.56
Barium, Total pg/I <9.84 200 49.4 92.5 1820 151 813
Calcium, Total pg/ 111000 55900 11600 22400 45200 22700 31800
Cadmium, Total Wg/ 6.48 <4.04 5.11 12.2 20.8 15.2 5.61
Chromium, Total Wg/ 66.5 10.1 20.4 11.1 110 14.6 <10
Mercury, Total pgtl <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Nickel, Total pg1 <11.1 28.4 <11.1 <11.1 103 <11.1 <11.1
Lead, Total pgtI 1.74 276 149 84.2 25.8 237 18.5
Antimony, Total pI <29.7 85.1 <29.7 <29.7 <29.7 <29.7 <29.7
Selenium, Total Pg <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Tin, Total pg/I 72 <50 <50 <50 120 <50 <50
Columbium, Total pg/I <100 <100 <100 <100 300 <100 <100
Tantalum, Total pg/I <100 <100 <100 <100 300 <100 <100

Volatile Organics:
4-Methyl.2-pentanone pg/I 500 <10 <10 <10 <10 <10 <10

(1)Dash denotes not analyzed.



Table 15
Chemistry Data Summary
Show Groundwater Zone

Fannstel, Inc.
Muskogee, Oklahoma

Page 1 of 15
Sample Identification and Date

MW-61S MW.52S KW-W3S MW-54S MW-66S
Parameter Units 2124/93 212593 2127/93 2125193 2126/93

Total Analyses:
Fluoride mgq 0.43 0.51 0.25 0.14 52
Ammonia mg/i N03 .N <0.10 <0.10 <0.10 <0.10 4.2
Nitrate-Nitrite mgl N0 3 -N 0.87 41 6.3 2.3 1.2
Sulfate mg/i 19 2000 110 41 88
Gross Alpha pCill 8±3 79±28 6±4 156 40±9
Gross Beta pCi/i 8±3 160±30 10±4 25±6 36±6

Isotopes:
Uranium-233 & 234 pCill (1) 0.7±0.4 1.4±0A
Uranlium-235 pCii - 0.0±0.1 * - -0.1±0.1
Uranium-238 pCill 0.9±0.5 - 1.3±0A
Radium 226 pCi/l 4.1±1.1 - 2.0±0.5
Radium 228 pCil - 5.9±1.6 - - 3.0±1.3
Potassium.40 pCill - 2.0 4.8
Thorium-228 pCill - 6.4±0.7 * - L9±i6
Thorium-230 pCill - 4.0±0.6 *- L0±04
Thorium-232 pCi/i - 5.6±0.7 - - 1.6±0.5

Total Metals:
Silver, Total pgO <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total Pgl 1090 5650 - -

Arsenic, Total Pg <1 <1 3.88 <1 20.6
Barium, Total PO 79.6 173 99.5 327 295
Beryllium, Total Pg 1.19 1.2 - -

Calcium, Total Wg1 33100 14400 24700 47600 22500
Cadmium, Total pg/i 18.1 10.1 7.17 4.42 28.5
Cobalt, Total PgOI <8.54 9.98 - -

Chromium, Total pg <10 <10 12.8 <10 63.5
Copper, Total gI 12.6 20.5
Iran, Total p4g/ 926 9180
Mercury, Total RgI <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total Pg/I 1850 6490 -

Magnesium, Total Pg 11800 5770
Manganese, Total pg/ 207 619
Sodium, Total pg/I 70400 32400 -
Nickel, Total PgOI <11.1 <11.1 <11.1 27 101
Lead, Total Pg/ 6.84 11.8 5.77 34.6 16.7
Antimony, Total Pg/I <1.1 <1.1 <29.7 <29.7 35.3
Selenium, Total Pg/ 2.92 3.22 <0.8 <0.8 <0.8
Tin, Total Pg <50 <50 <50 <50 66000
Thallium, Total pg/ <4 <4
Vanadium, Total pg/O <5.17 18
Zinc, Total pg/I 20.4 56.7
Columbium, Total pg <10 <10 <100 20 50
Tantalum, Total Pg/I 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.52S MW-63S MW-54S MW-55S
Parameter Units 2I24/93 2/25/93 2127/93 2/25/93 2/26/93

Dissolved Metals:
Silver, Dissolved pg/i <10
Arsenic, Dissolved Wg1 12
Barium, Dissolved P/ -98

Calcium, Dissolved pgO - - - - 13000
Cadmium, Dissolved PO/ - - - - 5.6
Chromium, Dissolved PO/i - -- <10
Menury. Dissolved pgtI - - <0.2
Nickel, Dissolved pO/I - - - 68
Lead, Dissolved pgO- - 1.6
Antimony, Dissolved PO/I - - - - 6
Selenium, Dissolved KA/- - - <1
Tin, Dissolved pgOI - . <50
Columbium, Dissolved PgOi - - <100
Tantalum, Dissolved pg - - - - <100

Volatile Organics:
Acetone pg/I <10 <10
Benzene pI <10 <10 -

Bromodichloromethane Wg/ <10 <10 -
Bromoform pg/I <10 <10 -

Bromomethane pg/O <10 <10 -

2-Butanone Pg/ <10 <10 -

Carbon Disullide Mg/A <10 <10 -

Carbon Tetrachloride Pg/ <10 <10
Chlorobenzene Pg/ <10 <10
Dibromochloromethane Kg/ <10 <10
Chloroethane Pg/i <10 <10
Chloromethane pg/O <10 <10 - -
Chloroform pRg/ <10 <10 -

1,1-Dichloroethane pg/I <10 <10 - -

1,2-Dichloroethane pgMA <10 <10 - -

1,1-Dichloroethene pg/A <10 <10
1,2-Dichloroethene pg/ <10 <10
1,2-Dichloropropane pg/ <10 <10
Cis-1,3-Dichloropropene Pg <10 <10
Trans-1,3-Dichloropropene pg/i <10 <10
Ethylbenzene pg/O <10 <10
2-Hexanone Mpg <10 <10
Methylene Chloride Mp/I <10 <10
4-Methyl-2-pcntanone pg/I <10 <10 <10 <10 <10
Styrene p/ <10 <10
1,1,2,2-Tetrachloroethane Mpi <10 <10
Tetrachloroethene PI <10 <10
Toluene pg <10 <10
1,1,1-Trichloroethane PI <10 <10 -

1,1,2-Trichloroethane pi <10 <10 -

Trichloroethene g/ <10 <10 -

Vinyl Chloride p/ <10 <10 -

Xylenes, Total p <10 <10

See footnotes at end of table.



Table 15
(Continued)

Page 3 of 15
Sample Identification and Date

MW-51S MW-52S MW.S3S MW-54S MW-55S
Parameter Units 2/2493 2/25W93 2127/93 225193 2/26/93

Semivolatile Organics:
Aenaphthene c10 <10
Acenaphthylene <10 <10
Bis(2-chloroethyl)ether ji/i <10 <10
Bis(2-chloroethoxy)methane <10 <10
Bis(2-chloroisopropyl)ether jg <10 <10
Bis(2-ethylhexyl)phthalate jg/i <10 <10
Benzo(a)pyrene jg/i <10 <10
Benzo(a)anthracene pg/I <10 <10
Benzob)Nfuoranthene pgtl <10 <10
Eenzog h i)perylene 1I <10 <10
Benzd~k~fluoranthene jii <10 <10
4-BromophenyiPhenyl Ether jg/I <10 <10
Butylbenzyl Phthalate gi <10 <10

Cbg/I <10 <10
Chrysene 14gI <10 <10
4-Chloroaniline ig/I <10 <10
2-Chloronaphthalene g <10 <10
2-Chorophenol j1 <10 <10
4-Chborophenyl Phenyl Ether jg <10 <10
o-Cresol pg <10 <10
p-Cresols jg/I <10 <10
Dibenzo(a,h)anthracene g <10 <10
Dibenzofuran ji/ <10 <10
2,4-Dichlorophenol jg/I <10 <10
1,2-Dichlorobenzene <<10 <10
1,3-Dichlorobenzene jp/ <10 <10
1,4-Dichlorobenzene j <10 <10
3,3-Dichlorobenzidine jig/ <10 <10
Diethyl Phthalate ,g/I <10 <10
Dimethyl Phthalate ji/ <10 <10
2,4-DimethYI henol jg/I <10 <10
Di-N-butyl Phtha at jg/I <10 <10
4,6-Dinitro-o-cresol jig/ <50 <50
2,4-Dinitrotoluene jigI <10 <10
2,6-Dinitrotoluene j <10 <10
Di-N octyl Phthalate jig/ <10 <10
2,4-Dinitrophenol jg/I <50 <50
Fluoranthene g <10 <10
Fluorene ji/ <10 <10
Hexachlorocyclopentadiene pg/I <10 <10
Hexachlorobenzene jig/ <10 <10
Hexachlorobutadiene jg/I <10 <10
Hexachloroethane jg/I <10 <10
Intendl,2,3-c,d)pyrene I<10 <10
Iso1horone jig/ <0 <10
2.Methylnaphthalene g/<10 <10
N-Nitrosodiphenylamine jg/I <10 <10
N-Nitrosodi-n-propylamine ji/I <10 <10
Na~hthaene j/ <10 <10

jig/I <50 <50
3-Nitroaniline jg/I <50 <50
4-Nitroaniline ji/ <50 <50
Nitrobenzene gI <10 <10
2-Nitrophenol <10 <10
4-Nitrgphenol <50 <50
p-chloro-m-cresol ji/ <10 <10
Pentachlorophenol <50 <50
Phenanthrene ji/ <10 <10
Phenol ji/ <10 <10
Pyrene jg/i <10 <10
2,4,5-Trichlorophenol ji/ <50 <50
2,4,6-Trichlorophenol jg/I <10 <10
1,2,4-Trichlombenzene jg/I <10 <10

See footnotes at end of table.



Table 15
(Continued)

Page 4 of 15
Sample Identification and Date

MW.56S MWW-57S MW-68S MW-69S MW-60S
Parameter Units 2/24/93 2/25/93 2125/93 2/27/93 2/25/93

Total Analyses:
Fluoride mg/i 1.1 19 2.0 0.35 74

Ammonia mg/l N03-N <0.10 98 38 82 120

Nitrate-Nitrite mg/l N03 -N <0.10 30 <0.10 1.1 8.2

Sulfate mg/i 2000 270 800 1600 780

Gross Alpha pCi/l 76±28 23±8 58 19±17 24i17

Gross Beta pCi/l 34±22 120±10 45±15 110±30 240±30
Isotopes:
Uranium-233 & 234 pCi/l 37±1 1.9±0.5 O4±0.6

Uranium-235 pCi/l 2.2±O.4 -0.1±0.1 - -0.1±0.1

Uranium-238 pCil 29±1 0.8±O.4 -0.1±iOA
Radium 226 pCi/l 0.5±0.4 1.4±0.5 - 3.2±0.6

Radium 228 pCi/l 1.4±0.7 2.0±1.4 - 2.2±1.3
Potassium-40 pCill 1.9 80 s 210

Thorium-228 pCi/l 0.7±0.3 1.5±4 - - 1.7±0.4

Thorium-230 pCiOl 0.6±0.3 0.9±0.3 - - 0.4±0.3
Thorium-232 pCi/l 04±0.2 1.2±0.3 - - 1.1i±0.3

Total Metals:
Silver, Total pg/I <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total g/I - - - 5240
Arsenic, Total / 10.6 70.2 330 126 391

Barium, Total g/ 91.2 164 79.6 73.9 177
Beryllium, Total pg/- - 7

Calcium, Total pg/I 500000 54100 187000 488000 195000

Cadmium, Total pg/ <4.04 8.45 5.18 5.86 7.2

Cobalt, Total Pg - - - 28.6

Chromium, Total pg/ 17.3 <10 <10 20.2 <10

Copper, Total g/I - - -- 29

Iron, Total W/I - -- 8300

Mercury, Total Wg <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total pg/I - - - 235000

Magnesium. Total pg/ - - . 41600

Manganese, Total pg/I - * - - 6290

Sodium, Total pg/I - - - 696000
Nickel, Total pg/ 133 34.3 40.7 157 73.6

Lead, Total pg/I 55.3 15.8 5.17 4.74 11.9

Antimony, Total pgI 46.3 77.7 <29.7 <29.7 c1.1

Selenium, Total pg/ <0.8 <0.8 <0.8 <0.8 <0.8

Tin, Total pg/ 160000 <50 <50 87 <50

Thallium, Total pg - - - <4
Vanadium, Total pg/ - - 18.8

Zinc, Total pg/I - - 45.2

Columbium, Total pg/i 50 20 10 <100 20

Tantalum, Total pg/ 160 70 70 100 110

See footnotes at end of table.



Table 15
(Continued)

Page 5 of 1l
Sample Identification and Date

MW-56S MW-578 MW-68S MW-69S MW-60S
Parameter Units 2124/93 2/26/93 2126/93 2127/93 2/25193

Dissolved Metals:
Silver, Dissolved pgi
Arsenic, Dissolved pg/l
Barium, Dissolved WR/ - - - --

Calcium, Dissolved pg/
Cadmium, Dissolved Pi
Chromium, Dissolved pO
Mercury, Dissolved pgll
Nickel, Dissolved PO/ - - -

Lead, Dissolved pg/l
Antimony, Dissolved pg/I - - -

Selenium, Dissolved g/yl
Tin, Dissolved pg/
Columbium, Dissolved g4
Tantalum, Dissolved pg/i

Volatile Organics:
Acetone pg/I - <10
Benzene Pig/i - - <10
Bromodichloromethane pg/ - - - <10
Bromoform Pg/i - - - <10
Bromomethane Pg/I - - - <10
2-Butanone Pg/i - - - - <10
Carbon Disulfide pg/l - - - - <10
Carbon Tetrachloride A -g - - <10
Chlorobenzene Pg/i - - - <10
Dibromochloromethane Pg/ - - - <10
Chloroethane g -4 - <10
Chloromethane Pg - - -- <10
Chloroform pg/O - - - <10
1,1-Dichloroethane pg/i - - - <10
1,2-Dichloroethane Pg/- - <10
1,1-Dichloroethene pg/I - - <10
1,2-Dichloroethene pg/I - - - <10
1,2-Dichloropropane pg/I - - <10
Cis-1,3-Dichloropropene pg/I - - - <10
Trans-1,3-Dichloropropene pg/i - * - <10
Ethylbenzene pg- - -- <10
2-Hexanone pg/- - - - <10
Methylene Chloride pgll - - - <10
4-Methyl-2-pentanone Pg <10 <10 <10 <10 <10
Styrene pg/O - - - - <10

1,1,2,2-Tetrachloroethane Pg/i - - <10
Tetrachloroethene POI - - - - <10
Toluene A - - - - <10

1,1,-Trichloroethane p/ - -O <10
1,1,2-Trichloroethane pg/I - - - <10
Trichloroethene POI - - - - <10
Vinyl Chloride pg/O - - <10
Xylenes, Total pg/I - - <10

See footnotes at end of table.



Table 15
(Continued)

Page 6 of 15
Sample Identification and Date

MW-56S MW-57S MW-58S MW-59S MW-60S
Parameter Units 224I93 2/25/93 2/25/93 2V27/93 2/25/93

Sernivolatile Organics:
Aenaphthene - - -
Anaphthylene -
Bis(2cWoroethybether pg/I - . <10
Bis(2.chlomethoxy)methane / - - - <10
Bis(2-chlorisopropyl)ether pg/l . . <10
Bis(2-ethylhexyl)phthalate pg/I <10
Benzota)pyrene pg/i . . . .<10
Benzoa~anthraeene pg/i . .- <10
Benzdb)Duoranthene pg/i . . - <10
Benzotg h,i)perylene W/l - - - <10
Benzo(kiluoranthene pg/i . . .- <10
4-Bromophenyl Phenyl Ether / - - - <10
ButylbenzlPhthalate pg - ..- <10
Carbazole /i - -- <10
Ch ysene pg/- - - - <10
4-Cbroaniline p - - -<10
2-Chloronaphthalene pg/ - - - - <10
2-Chlorophenol pl - - - - <10
4-Chlorophenyt Phenyl Ether pg/i - - - - <10
o-Cresol pg/ - - - <10

Cresols W---e- <10
Di/enzo(aIanthracene - -<10
Dibenzo/n - - <10
2,4-Dichlorophenol pgI - - - -d
1L2-Dichlorobenzene p/I - dO
1,3-Dichlorobenzene pg/l- <10
1,4-Dichlorobenzene pg/I - - <10
3,3-Dichlorobenzidine pg/ - - - - <10
Diethyl Phthalate pg/ - - - <0O
Dimethyl Phthalate pg/I - - - - <10
2,4-DimethYIPhenol pg/I - - - - <10
Di-N-butyl Phthalate pg/i - <10
Z4,-Dinitrocreolee pg/i - - - - <5()4,6-Dinitro-o-cresol - <102,4-Dinitrotoluene pgl----<10
2,6-Dinitrotoluene pg/1 - - - - <0
Di-octyl Phthalate pg/I <10

<50
Fluoranitohenoe - - - - <10
Fluorene p - - - - <10
Hexachlorocyclopcntadiene p/ - - - - <10
Hexachlorobenzene pg/ - - - - <10
Hexachlorobutadiene i - - - - <O
Hexachloroethane p/ - - - - <10
Indeno(1,2,3-c,d)pyrene pg/i - - - <10
Isophorone pg - --- <10
2-ethylnapteene pg/i - - - <10
N-Nitrouodiphenylamine i - - - - <10
N-Nitrosoti-n-propylamine pgi - - - -
Naphthalene gI - --- <10
2-Niatroaniline p - <50
3-Nitroaniline p5I -0
4-Nitroaniline pg/I . <50
Nitrobenzene pg/0 - - - - <1
2-Nitrophenol pg/i - - - - <10
4-Nitrophenol pg/i - - - <50
2 chloro-m-cresol pg10 - - <1
Pentachlorophenol -0- S
Phenanthrene pg/1 - - - - 10
Phenol pg - - - - <10
Pyrene p1/ - - - <0
2,4,5-Trichiorophenol p - <50
2,4,6-Trichlorophenol - - - - <10
1,2,4-Trichlorobenzene / - - - - <10

See footnotes at end of table.



Table 15
(Continued)

Page 7 of 15
Sample Identification and Date

MW.61S MW-62S MW-63S MW-64S MW-65S
Parameter Units 2125193 2/27/93 2/27193 2127/93 2127/93

Total Analyses:
Fluoride mgl/ 25 10 20 39 42
Ammonia mg/i N0 3 N 160 250 1i0 69 94
Nitrate-Nitrite m1g/ N0 3-N 29 160 0.64 0.66 0.16
Sulfate mgOi 51 1000 1900 720 420
Gross Alpha pCi/l *2i7 2±11 -13±14 12±13 19±10
Gross Beta pci/l 160±10 200±20 210±30 130±20 100±10

Isotopes:
Uranium-233 & 234 pCill 0.7i±.4 4.3±i.5 0.2±0.5 6.2±0.7 3.0i±4
Uranium-235 pCi/i -0.1±0.2 0.2±0.1 0.0±0.1 OA±0.2 0.0±0.1
Uranium-238 pCi/l 0.4O±.4 3.6±0.5 0.2±0.2 7.0±0.7 3.1±OA
Radium 226 pCi/l l.OO.4 0.6±0.4 0.2±0.3 1.3±0.5 1.7±i4
Radium 228 pCi/i 1A±0.7
Potassium40 pCi/l 130 .

Thorium-228 pCi/l 0.3±0.3 0.6±0.2 0.1±0.2 1.1±0.3 0.9±1.0
Thorium-230 pCi/l 0.2±0.2 0.3±0.2 0.4±0.3 0.8±0.3 0.7±0.3
Thorium-232 pCi/l 0.2±0.1 0.1±0.1 0.0±0.1 0.9±0.3 0.6±0.3

Total Metals:
Silver, Total Pg/i <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total PO/i 6040 1980 -

Arsenic, Total PO 405 538 1100 177 403
Barium, Total MA1 85.4 57.3 43.1 204 201
Beryllium, Total MA 4.1 4.67 - . -

Calcium, Total M/ 73800 163000 281000 107000 66900
Cadmium, Total MA/I 6.38 5.39 5.55 6.39 10.1
Cobalt, Total PO 12.7 <8.54
Chromium, Total Pg/i <10 <10 18.9 37.8 67.2
Copper, Total M/ 11 18.4 -

Iron, Total pg/ 2540 2440
Mercury, Total POI <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total pg/I 121000 182000 - -

Magnesium, Total M/ 18600 48000
Manganese, Total pO/ 1370 718
Sodium, Total WI 181000 237000 - -

Nickel, Total Ri 17A <11.1 55.7 71.7 81.7
Lead, Total pg/i 6.69 3.19 2A4 9 10.3
Antimony, Total pg/i <1.1 <1.1 56.3 <29.7 38.2
Selenium, Total pg/ <0.8 0.8 <0.8 <0.8 <0.8
Tin, Total pg/i <50 <50 <50 <60 52
Thallium, Total pg/ <4 <4
Vanadium, Total pg/i 9.38 5.41
Zinc, Total Pg/i 18.3 18.9
Columbium, Total Pg <10 <100 <100 <100 <100
Tantalum, Total pg/i 60 100 <100 <100 <100

See footnotes at end of table.
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MW-61S MW-62S MW-63S MW-64S MW-65S
Parameter Units 2125/93 2127/93 2/27/93 2/27/93 2/27/93

Dissolved Metals:
Silver, Dissolved W4i/ - <10 <10 - <10
Arsenic, Dissolved W/I 550 650 300
Barium, Dissolved g/l - 26 26 73
Calcium, Dissolved ,ugll 180000 280000 - 63000
Cadmium, Dissolved PigO- <S 5.1 - <5
Chromium, Dissolved PO/ - <10 <10 <10
Mercury, Dissolved PO - <0.2 <0.2 - <0.2
Nickel, Dissolved PO/I <40 63 - 54
Lead, Dissolved Wg/I <1 <1 - <1
Antimony, Dissolved pg/I . <3 4.2 7.2
Selenium, Dissolved KII * <1 <1 - <1
Tin, Dissolved PO - 53 61 <50
Columbium, Dissolved Pg/i <100 <100 - <100
Tantalum, Dissolved pg/l - 100 200 - <100

Volatile Organics:
Acetone PO/ <10 <10 -

Benzene 9g <10 <10 - -

Bromodichloromethane jg <10 <10 -

Bromoform P/ <10 <10 - -
Bromomethane Pg <10 <10 -

2-Butanone Pg/I <10 <10

Carbon Disulfide Pg/I <10 <10 - -

Carbon Tetrachloride Pg/I <10 <10
Chlorobenzene pg/ <10 <10
Dibromochloromethane Pg/I <10 <10
Chloroethane pgWA <10 <10
Chloromethane ji/ <10 <10
Chloroform ji/ <10 <10
ll-Dichloroethane jpg <10 <10
1,2-Dichloroethane jPi <10 <10
1,1-Dichloroethene ji/ <10 <10
1,2-Dichloroethene jig/ <10 <10
1,2-Dichloropropane jpg <10 <10
Cis-1,3-Dichloropropene jg/i <10 <10
Trans-1,3-Dichloropropene ig/i <10 <10
Ethylbenzene jig/ <10 <10
2-Hexanone Pg <10 <10
Methylene Chloride jgo <10 <10
4.Methyl-2-pentanone jg/i <10 <10 <10 430 <10
Styrene ig/i <10 <10
1,1,2,2-Tetrachloroethane pg/l <10 <10
Tetrachloroethene jg/ <10 <10
Toluene pg/i <10 <10
1,1,1-Trichloroethane jig/i <10 <10
1,1,2-Trichloroethane jg <10 <10
Trichloroethene pg/I <10 <10
Vinyl Chloride ji/ <10 <10
Xylenes, Total pgi <10 <10

See footnotes at end of table.
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MW-61S MW-62S MW43S MW-64S MW-66S
Parameter Units 2/25193 2/27/93 2/27/93 2127/93 2/27/93

Semivolatile Organics:
Aenaphthene <10 <10
Acenaphthylene <10 <10
Bis(2Ahloroethyl)ether Wi/ <10 <10
Bis(2-chloroethoxy)methane jig/i <10 <10
Bis(2-chloroisoproplether <10 <10

is(2ethylhexyl)pthalate <10 <10
Bezaprn gl<10 <10

ne g/ <10 <10
Benzob)fuoranthene ,g/i <10 <10
Benzo(g,.iperylene pg/i <10 <10
Benzok~fuoranthene g <10 <10

-Bromphenyl Phenyl Ether <10 <10
ButylbenzylPhthalate ,g/i <10 <10
Carlbazole pg/i <10 <10
Chrysene jg/i <10 <10
4-Chloroaniline jg/i <10 <10
2-Chloronaphthalene pg/l <10 <10
2-Chlorophenol pig/ <10 <10
4-Chlorophenyl Phenyl Ether jg/i <10 <10
o-Cresol W <10 <10

p-g/l <10 <10
Dibnza,h)anthracene p <10 <10
Dibenzofuran / <10 <10
2,4-Dichlorophenol <10 <10
1,2-Dichrobenzene g/ <10 <10
1,3-Dichlorjbenzene <10 <10
L4-Dichlorobenzene jg/ <10 <10
3,3-Dichlorobenzidine Wt/ <10 <10
Diethyl Phthalate Wg/ <10 <10
Dimethyl Phthalate jig/i <10 <10
2,4-Dimethyiphenol jg/i <10 <10
DiN-butyl Phthaate jg/I <10 <10
4S6-Dinitrocresol pg/I <50 <50
2,4-Dinitrotoluene pg/I <10 <10
2,6-Dinitrotoluene jg <10 <10
DiN-octyl Phthalate pg/ <10 <10
2,4-Dinitrophenol jg/i <50 <50
Fluoranthene pg/I <10 <10
Fluorene g/I <10 <10
Hexachlorocyclopentadiene ji/i<10 <10
Hexachlorobenzene pg/i <10 <10
Hexachborobutadiene pg/I <10 <10
Hexachloroethane g/i <10 <10
Indeno(1,2,3-c,d)pyrene jig/i <10 <10
Isophorone pg/I <10 <10
2-Methylnaphthalene g <10 <10
N-Nitrosodiphenylamine Wg/ <10 <10
N-Nitrosodi-n-propylamine jg/I <10 <10
Naphthalene jg/I <10 <10
2Nitroaniline WPI <50 <50
3-Nitroaniline jig/ <50 <50
4-Nitroaniline g <50 <50
Nitrobenzene I <10 <10
2-Nitrophenol ji/ <10 <10
4-Nitrophenol jt/ <50 <S0
p-chloro-m-cresol ji/ <10 <10
Pentachlorophenol pg/I <50 <50
Phenanthrene g <10 <10
Phenol PI <10 <10
Pyrene 1I <10 <10
2,4,5-Trichlorophenol pg <50 <50
2,4,6-Trichlorophenol g <10 <10
1,2,4-Trichlorobenzene g <10 <10

See footnotes at end of table.
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Sample Identification and Date

MW.66S MW-67S MW-68S MW-69S MW-70S

Parameter Units 2/27/93 2/27/93 2/25/93 2/26/93 2/26/93

Total Analyses:
Fluoride mgll 51 3600 5.0 21 16
Ammonia mi N03-N 170 3500 <0.10 <0.10 5.8
Nitrate-Nitrite mI NO3-N 59 69 Li 1.6 9.5
Sulfate mg/i 880 2900 72 50 200
Gross Alpha pCi/i 140±20 1300±100 62±13 30±7 li8
Gross Beta pCi/I 120±10 440±20 69±11 24±5 370±20

Isotopes:
Uranlum-233 & 234 pCill 970±30 900±30 1.5±04 0.7±0.2 2.6±0.6
Uranlum-235 pCilI 40±6 42±7 0.0±0.1 0.0±0.1 0.0±0.1
Uranium-238 pCi/I 980±30 900±30 1.3±0.3 0.4O±.2 2.1±0.4
Radium 226 pCi/i 1.5±0.5 0.1±0.8 2.0±0.5 2.0±0.6 1.1±0.7
Radium 228 pCi/l - - - 2.3±1.5
Potassium-40 pCill - - - 1.0
Thorium-228 pCi/i 04±iOA 0.5±1.5 3.0±0.6 2.1±0.4 0.0±0.2
Thorium-230 pCi/l 0.5±O.4 2.4±1.6 L5±OA Ai±0.3 0.0±0.1
Thorium-232 pCill 0.6±O.4 0.0±0.1 2.3±0.5 1.5±0.3 0.1±0.1

Total Metals:
Silver, Total pg/i <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total pg/i 13200 37900
Arsenic, Total pgll 205 2830 6.87 9.44 126
Barium, Total Pg/1 99.9 23.8 184 277 239
Beryllium. Total pg/l 11 16.6
Calcium, Total Pg4 69500 1070 23200 23900 53800
Cadmium, Total Pgl 6.03 6.69 11 10.2 5.32
Cobalt, Total Mg/i 13.7 <8.54 -

Chromium, Total gPOI <10 23 23.5 16.1 <10
Copper, Total pg/i 20 7.92 -

Iron, Total WPi 6170 12200 -

Mercury, Total POi <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total pg/l 68300 11700 -

Magnesium, Total 4g/i 39000 638 -

Manganese, Total P/i 17200 321 -

Sodium, Total pg/i 211000 43200 -

Nickel, Total /4I 110 33.3 31.4 38.3 <11.1
Lead, Total g/ 8.24 1.59 11.8 140 1.48
Antimony, Total Pg/O <1.1 3.05 <29.7 36 <29.7

Selenium, Total pg/ <0.8 <0.8 4.02 <0.8 <0.8
Tin, Total pg/I <50 110 <50 <50 <50
Thallium, Total Mp <4 <4 -

Vanadium, Total pg 13.4 23.3
Zinc, Total pg/I 39.8 25.6
Columbium, Total Pg/ <100 <100 <100 20 <100
Tantalum, Total p/ <100 <100 <100 50 <100

See footnotes at end of table.
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MW.66S MW.67S MW-68S MW-69S MW-70S
Parameter Units 2/27/93 2127/93 2126193 22/93 2126/93

Dissolved Metals:
Silver, Dissolved pg/I <10 <10 - -

Arsenic, Dissolved Pg/ 430 4000
Barium, Dissolved PO 63 93 -

Calcium, Dissolved pg/ 67000 1000 - -

Cadmium, Dissolved Mg/i 10 <5
Chromium, Dissolved Pg/ <10 <10
Mercury, Dissolved pg/M <0.2 0.3
Nickel, Dissolved pg/I 120 <40
Lead, Dissolved R4V/ <1 3.6
Antimony, Dissolved wpI 4.3 12
Selenium, Dissolved pgi <1 <1
Tin, Dissolved Wp/ <50 110
Columblum, Dissolved pg <100 <100
Tantalum, Dissolved pg/I <100 100

Volatile Organics:
Actone p/ <10 <100
Benzene pg/ <10 <100
BEmodichloromethane Mg/ <10 <100
Bromoform Pg <10 <100
Bromomethane pg <10 <100
2-Butanone pg/I <10 <100
Carbon Disulfide pWA <10 <100 - - -

Carbon Tetrachloride pg/ <10 <100
Chlorobenzene pg/ <10 <100
Dibromochloromethane pg/ <10 <100
Chloroethane pg/I <10 <100
Chloromethane pg/i <10 <100
Chloroform pg/I <10 <100
1,1-Dichloroethane Pg/I <10 <100
1L2-Dichloroethane pg/I <10 <100
1,1-Dichloroethene pg/I <10 <100
L2-Dichloroethene pg/i <10 <100
L2-Dichloropropane g/I <10 <100
Cis-1,3-Dichloropropene pg/I <10 <100
Trans-1,3-Dichloropropene pg/I <10 <100
Ethylbenzene Pg/i <10 <100
2-Hexanone pg/I <10 <100
Methylene Chloride pg/I <10 <100
4-Methyl-2-pentanone pg/i <10 820 <10 <10 <10
Styrene POg/ <10 <100 -

1,1,2,2-Tetrachloroethane pg/ <10 <100
Tetrachloroethene pg/ <10 <100
Toluene pg/I <10 <100
1,1,1-Trichloroethane pg/I <10 <100
1,1,2-Trichloroethane pg/l <10 <100
Trichloroethene pg/ <10 <100
Vinyl Chloride pg/l <10 <100
Xylenes, Total pg/I <10 <100

See footnotes at end of table.
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MW.66S MW-67S MW 68S MW469S MW-70S
Parameter Units 2127/93 2127/93 21893 2126/93 2126/93

Semivolatile Organics:
Acenaphthene I10 <10
Acenaphthylene pg/i<10 <10
Bis(2Uchloroethyl)ether I <10 <10
Bis(2-chloroethoxy)methane pgI <10 <10
Bis(2-chloroisopropyl)ether O<10 <10
Bis(2-ethylhexyl)phthalate g/i <10 <10
Benzo(a)pyrene pg/ <10 <10
Benzo(a)anthracene pgi<10 <10
Benzofb)luoranthene pg/l <10 <10
Benzo(g h,i)perylene pg/I <10 <10
Benzo(kfluoranthene pg/i <10 <10
4-Brotophenyl Phenyl Ether pg<10 <10
Butybnl Phthalate pg/I <10 <10

pg/I <10 <10
Chrysene pg/ <10 <10
4-Chloroaniline 1 <10 <10
2-Chloronaphthalene pg/ <10 <10
2-Chlorophenol pg/I <10 <10
4-Chborophenyl Phenyl Ether pg/I <10 <10
o-Cresol pg/I <10 <10
P-Cresols y1<10 <10
Dibenzo~a,h)anthracene Wg/ <10 <10
Dibenzoflran <10 <10
2,4-Dichlorophenol p/ <10 <10
L2-Dichlorobenzene <10 <10

3-DichgIrobenzene <10 <10
1,4-Dichlorobenzene pg/i <10 <10
3,3-Dichlorobenzidine <pg <10 <10
Diethyl Phthalate pg/I<10 <10
Dimethyl Phthalate PI<10 <10
2,4-DimethYIPhenol gi<10 <10
Di-N-butyl Phthalate pg <10 14

,46-Dinitrotocresolu <50 <50
2,4-Dinitrotoluene 1 <10 <10
2,6-Dinitrotoluene g/i <10 <10
Di-N-octyl Phthalate pg/i <10 <10
2,4-Dinitrophenol pg/I <50 <50
Fluoranthene pg <10 <10
Fluorene pg/i <10 <10
Hexachlorocyclopcntadiene pg/i <10 <10
Hexachlorobenzene pg/I <10 <10
Hexachlorobutadiene pg/i <10 <10
Hexachloroethane pg/i <10 <10
Indeno(1,2,3-cd)pyrene pg/I <10 <10
ISOphorone p <10 <10
2-Methylnaphthalene p/ <10 <10
N.Nitrosodiphcnylamine pg/I <10 <10
N-Nitrosodi-n-propylamine pg/ <10 <10
Naphthalene pg/i <10 <10
2-Nitroaniline p <50 <50
3-Nitroaniline p/ <50 <50
4-Nitroaniline pg/ <50 <50
Nitrobenzene W}/ <10 <10
2-Nitrophenol g<10 <10
4-Nitrophenol p <50 <50
p-chloro-m-cresol pg/ <10 <10
Pentachlorophenol pg/ <50 <50
Phenanthrene p <10 <10
Phenol pI <10 <10
Pyrene p <10 <10
2,4,5-TrichIorophenol pg/ <50 <50
2,4,6.1hchlorophenol pg/ <10 <10
1,2,4-Trichlorobenzene pg/ <10 <10

See footnotes at end of table.
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MW.71S MW-72S MW-73S MW-73S MW-74S MW-75S
Parameter Units 2/26/93 2/26/93 3/2/93 5/3J93 2126/93 2126/93

Total Analyses:
Fluoride
Ammonia
Nitrate-Nitrite
Sulfate
Gross Alpha
Gross Beta

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Radium 226
Radium 228
Potassium-40
Thorium-228
Thorium-230
Thorium-232

Total Metals:
Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Tin, Total
Thallium, Total
Vanadium, Total
Zinc, Total
Columbium, Total
Tantalum, Total

mg/l
mg/i N03 -N
mg/l N03-N

mgll

pcin
pci2

pCflpCill
pCi/l

pCill

pCitl
pCil/

pg/ipg/

Pg/

pg/i

pg/i

pg/i

pg/i

Pg
P/

Pg/
Pg/
Pg/
PO/
Pg/
pg/
Pg/
PgO
pg/

64 60
92 44
<0.10 <0.10
590 1200
29±14 7i9
140±20 10±14

19±1
1.1±0.2
21±1
1.5±0.5

1.4±0.3
1.7±0.4
1.1±0.3

<6.84 <6.84
26700 -

494 17.9
257 62.2
11.6
48300 416000
12.8 9.12
15
71.2 30.6
22.8
59600
<0.2 <0.2
97300
31300
20000
324000
107 836
13.6 <1
<1.1 43.6
<0.8 <0.8
260 200
<4
71.5
72.3
300 100
<100 200

12 12
0.39 0.39
2.1 2.1
800 800
830±120
1300±100

42±13 -

8.9±5.7
35±12 -

5.8±0.8
11±5
26.5
3.5±0.6 -

1.2±0A -

1A±OA

8.5 38
180 <0.10
<0.10 5.8
1600 100
2600±200 14±4
930±50 18±4

21000±1000-
2100±100
25000±1000-
1.4±0.5

0.8±1.0
0.0±0.4
0.5±0.5 -

16.1

116
173

5060
79

126

<0.2

935
110
284
<0.8
680

600
400

16.1
870000
16
173
567
6050
79
117
126
66.2
418000
<0.2
21600
1360
155000
39800
935
110
<3
<1
680
<4
214
351
600
400

23.8
394000
149
152
253
9080
119
290
1580
82.2
832000
<0.2
35100
10000
266000
201000
2380
3.76
<1.1
<0.8
1200
<4
2640
1480
1900
600

<6.84

8.27
149

40000
5.65

<10

<0.2

11.8
10.9
<29.7
<0.8
<50

<10
40

See footnotes at end of table.
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MW-71S MW.72S MW-73S MW.73S MW-74S MW-75§
Parameter Units 2P26/93 2*26"93 8/s 59S 226IM3 2/26/93

Dissolved Metals:
Silver, Dissolved WpA/ 60 27
Arsenic, Dissolved PO/I - 180 910
Barium, Dissolved PO/I - 230 96
Calcium, Dissolved pg/i - 8000 - 9900
Cadmium, Dissolved pg/i - - 190 110
Chromium, Dissolved pg/i - 1400 1500 l
Mercury, Dissolved pI <0.2 - 0.2
Nickel, Dissolved pg/I 2300 - 2300
Lead, Dissolved pg/- 2 - 5.2
Antimony, Dissolved pg/A - - <3 4
Selenium, Dissolved Pg/I - <1 - <1
Tin, Dissolved pg/I - 1300 - 1100
Columbium, Dissolved P4g/ - 1400 - 1500
Tantalum, Dissolved g/I - 900 o800o

Volatile Organics:
Acetone pg/A <10 - <10000 <10
Benzene pg/i <10 - <10 <10
Bromodichloromethane pg/i <10 - - <10 <10
Bromoform Pg/i <10 - <10 <10
Bromomethane pl <10 - - <10 <10
2-Butanone pg <10 - - <10 21
Carbon Disulfide pg <10 - - <10 <10
Carbon Tetrachloride Wpg/ <10 - <10 <10
Chlorobenzene Pg/ <10 - * <10 <10
Dibromochloromethane pg/I <10 - * <10 <10
Chloroethane pg/ <10 * * <10 <10
Chloromethane Pg <10 - <10 <10
Chloroform pg/ <10 - - <10 <10
1,1-Dichloroethane pg/i <10 - <10 <10
1,2-Dichloroothane Pg <10 - - <10 <10
1,1-Dichloroethene Pgi <10 - - <10 <10
1,2-Dichlorocthene PI <10 - <10 64
1,2-Dichloropropane Mpg <10 - <10 <10
Cis-1,3-Dichloropropene Pg <10 - - <10 <10
Trans-1,3-Dichloropropene pg/i <10 - -<10 <10
Ethylbenzene P/ <10 - <10 <10
2-Hexanone p/ <10 - - <10 33
Methylene Chloride pgI <10 - <10 <10
4-Methyl-2-pcntanone Rpg 37 <10 120000 41000 83000 <10
Styrene Pg/I <10 - - <10 <10
1,1,2,2-Tetrachloroethane Pg/i <10 - - <10 <10
Tetrachloroethene gpg <10 - - <10 <10
Toluene P <10 - - <10 <10
1,1,1-Trichloroethane pg/O <10 - - <10 <10
1,1,2-Trichloroethane pg/i <10 - - <10 <10
Trichloroethene pgi <10 - - <10 <10
Vinyl Chloride pg <10 - - <10 <10
Xylenes, Total pK/i <10 * * <10 <10

See footnotes at end of table.
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MW-71S MW-72S MW-73S MW-73S MW-74S MW.75S
Parameter Units 2/26/93 2/26/93 3/93 5/3/93 226/93 2/26/93

Semivolatile Organics:
Aoenaphthene <10 - <10

lknntyne sI<10 - -<10 <10
Bis(2-celorethyl)ether pg/I <10 - <10 <10
Bis(2-chlomethoxy)methane pg <10 - <10 <10
Bis(2-chlooisopropyl)ether pg <10 - <10 <10
Bis(2-ethylhexyl)phthalate pg <10 - - <10 <10
Benzo(a)pyrene pg/ <10 - <10 <10
Benzo(a)nnthracene pg/I <10 - - <10 <10
Benzob)Nfuoranthene pg/i <10 - - <10 <10
Benzo(gh i)perylene <10 - -<10 <10
Bek)fuorhene pg <10 - <10 <10
4-Bromphenl Phenyl Ether p/ <10 - - <10 <10
Butnzyl Phthalate pg/i <10 - - <10 <10
Carbaz p/I <10 - - <10 <10
Chrysene p/I <10 - -<10 <10
4-Chloroaniline ygtl <10 - -<10 <10
2-Chloronaphthalene pg <10 - - <10 <10
2-Chlorophenol pg <10 - <10 <10
4-Chlorophenyl Phenyl Ether pg/I <10 - - <10 <10
o-Cresol pg/I <10 - <10 <10

pg/I <10 - - <10 <10
Dibenwzoah)anthracene pg/i <10 - - <10 <10

Dibenzofuran pl <10 - - <10 <10
2,4-Dip <10 <10 <10

2-Die pg/l dO<10 <10
1,3-Dichlorobenzene pgI <10 - - <10 <10
1,4-Dichlorobenzene pg <10 - <10 <10
3,3-Dichlorobenzidine pg/I <10 - <10 <10
Diethyl Phthalate pg/i <10 - <10 <10
Dimethyl Phthalate pgl <10 - <10 <10
2,4_Dimethylphenol pgi <10 - - <10 <10
Di-N-butyl Phthalate pgI <10 - - <10 36
4,6-Dinitro-o-cresol pg/i <50 - - <50 <50
2,4-Dinitrotoluene pgi <10 - <10 <10
2,6-Dinitrotoluene p <10 - <10 <10
Di-N-octyl Phthalate pg/i <10 - - <10 <10
2,4-Dinitrophenol pg/i <50 - - <50 <50
Fluoranthene pg/I <10 - - <10 <10
Fluorene p/ <10 - <10 <10
Hexachlorocyclopentadiene pg/i <10 - <10 <10
Rexachlorobenzene pg/i <10 - - <10 <10
Rexachlorobutadiene pg/I <10 <10- <10
Hexachloroethane p <10 - - <10 <10
Indeno(1,2,3-c,d)pyrene pg/i <10 - <10 <10
Isophoron e W/l <10 - <10 <10

thalene <10 - <10 <10
N-Nitrosodphenylamine pg/i <10 - <10 <10
N-Nitrosoa-n-propylamine pg/i <10 - <10 <10
Naphthalene pg/ <10 - <10 <10
2-Nitroaniline p/i <50 - - <50 <50
3-Nitroaniline <50 - - <50 <50
4-Nitroaniline <50 - <50 <50
Nitrobenzene pg/i <10 - - <10 <10
2-Nitrophenol pg/i <10 - <10 <10
4-Nitrophenol pg/ <50 - <50 <50
p-chloro-m-cresol gQ <10 - <10 <10
Pentachlo/phenol <50 - * <50 <50
Phenanthrene pg/ <10 - - <10 <10
Phenol p/ <10 - - <10 <10
Pyrene pg/ <10 - - <10 <10
2,4,5-Trichlorophenol pg <50 - <50 <50
2,4,6-Trichlorophenol pg/I <10 <10 <10
1,2,4-Trichlorobenzene pg/i <10 * * <10 <10

(l)Dash denotes not analyzed.
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Sample Identification and Date

MW- 11D MW-1i1D MW-i5ID MW-161D MW-161D
Parameter Units S31393 4293 4/M93 33/93 4I3(193

Total Analyses:
Fluoride Ing/ 0.34(1) (2) 1.1
Ammonia mg/I N0 3-N <0.10 - 0.33
Nitrate-Nitrite mgtl N03 -N 10 0.31
Sulfate gi 6.9 - - 220
Gross Alpha pCIit 26±11 3±0.S - 4±
Gross Beta pCi/l 5211 16±1 - 8*-

Isotopes:
Uranium-233 & 234 pCi/I 9.1±0.8
Uranium 235 pCil 0.4±0.2
Uranium-238 pCiil 5.0±0.6
Radium 226 pCil/ 1.2±0.5
Radium 228 pCi/l OAi2.1
Potassium 40 pCill 1L7
Thorium 228 pCill 2.1±0.4
Thorium-230 pCill 0.7±0.3
Thorium-232 pCIII 1.3±0.4

Metals:
Silver, Total W1I <6.84 - - <6.84
Aluminum, Total pg/O 3980 1500
Arsenic, Total Pg/ 120 - 4.6
Barium, Total WA/I 75.6 - - 80.6
Beryllium, Total WAi l41 - 1.83
Calcium, Total PgI 20100 - - 43000
Cadmium, Total Pg/ 6.3 - - 4.04
Cobalt, Total P4g/ <8.54 <8.64
Chromium, Total P9I 15.1 - <10
Copper, Total Pg/ 26.3 -<.01
Iron, Total Pg/ 6440 - - 1500
Mercury, Total POI <0.2 - - <0.2
Potassium, Total pg/ 8550 - 5680 -
Magnesium, Total Pg 2220 - - 7900
Manganese, Total WpI 144 - - 93.7
Sodium, Total g/ 130000 - - 154000
Nickel, Total WgAI <11.1 - - <11.1
Lead, Total Pg1 38.8 - - 122
Antimony, Total R4gI c1.1 - - <1.1
Selenium, Total WA 4.78 - - 1.03
Tin, Total p <50 - - <50
Thallium, Total POI <4 - - <4
Vanadium, Total MgAI 15 <5.17
Zinc, Total pg/I 31.8 - - 13.5
Columbium, Total pgl/ <100 - <100
Tantalum, Total KpgI <100 - <100

See footnotes at end of table.
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(Continued)

Page 2 of 6
Sample Identification and Date

MW-151D MW-151D MW-151D MW-161D MW-161D
Parameter Units V3193 4/22193 41W93 3/1393 4/30/93

Volatile Organics:
Acetone pg/i - <10 <10
Benzene pg9/ - - <10 <10
Bromodichloromethane MA/ - - <10 - <10
Bromoform p/- - <10 - <10

Bromomethane PO/- <10 <10
2-Butanone PgOi - <10 - <10
Carbon Disulfide pg/- - <10 - <10
Carbon Tetrachloride pg/O - <10 <10
Chlorobenzene pgll - - <10 - <10
Dibromochloromethane pgIl - <10 - <10
Chloroethane pg/A * - <10 - <10
Chloromethane pg - - <10 - <10

Chloroform Pi - - <10 <10

1,1-Dichloroethane pg/l * <10 - <10

1,2-Dichioroethane p1 - - <10 - <10

1,1-Dichioroethene Pg/I - <10 - <10

12-Dichloroethene Pg/- <10 - <10
1,2-Dichioropropane pg/I - <10 - <10
Cis-1,3-Dichloropropene PO/i - <10 - <10
Trans-1,3-Dichloropropene POg/ - - <10 - . <10
Ethylbenzene p/l - - <10 - <10
2-Hexanone pgOi - * <10 - <10
Methylene Chloride Mg/I - <10 - <10
4-Methyl-2-pentanone pg/I <10 - <10 <10 <10
Styrene pg/I - - <10 - <10
1,1,2,2-Tetrachloroethane PgOi - <10 - <10
Tetrachloroethene pgO - * <10 - <10
Toluene pg/i - <10 - <10
1,1,1-Trichloroethane pg/i - <10 - <10
1,1,2-Trichlomethane Pg/i - - <10 - <10
Trichloroethene Pg - - <10 - <10
Vinyl Chloride g0 - <10 - <10
Xylenes, Total Pg/ - - <10 - <10

See footnotes at end of table.



Table 16
(Continued)

Page 3of6
Sample Identification and Date

MW-151D MW-151D MW-151D MW-161D MW-161D
Parameter Units 3/3/93 4122/93 4/30/93 3/3/93 4/30/93

Semivolatile Organics:
Acenaphthene - - <10 10
Acenaphthylene - - <10 <10
Bis(2-chloroethyl)ether - <10 dO
Bis(2-chloroethoxy)methane - <10 -<10
B18(2-chloroisoprogyl)ether - <10 - <10
Bi2-ethylhexyl)pthalate - - <10 - <10
Benzo(a)pyrene- <10 - <10
Benzo(a)anthracene pg/- <10 - <10
Benzotb)fuoranthene j&/I- <10 <10
Benzo rylene - <10 - <10
Ben- <10 - <10
4-Bromophenyl Phenyl Ether g - - <10 - <10
Butylbenzyl Phthalate g - - <10 - <10
Carbazole - - <10 - <10
Chrysene g - - <10 - <10
4 oroaniline - <10 - <10
2-Chloronaphthalene pg/I - <10 - <10
2-Chlorophenol pg/ - <10 - <10
4-Chlorophenyl Phenyl Ether pg/I - - <10 - <10
o-Cresol pg/ - - <10 - <10
p pg/I - <10 - <10

pgbInzoh)anthracene <10 - <10
Dibenzofuran pg/l - <10 <10
2,4-Dichlorophenol - <10 - <10
12-Dichlorobenzene pg/I - <10 - <10
1,3-Dichlorobenzene 4pg - <10 - <10
1,4-Dichlorobenzene pg/I - - <10 - <10
3,3-Dichlorobenzidine pI - <10 - <10
Diethyl Phthalate p/ - - <10 - <10
Dimethyl Phthalate pg/I - <10 - <10
2,4-Dimethylphenol p - - <10 <10
Di-N-butyl Phthalate jg - - <10 - <10
4,6-Dinitro-o-cresol p . <50 - <50
2,4-Dinitrotoluene pg/I - <10 <10
2,6-Dinitrotoluene p - - <10 - <10
Di-N-octyl Phthalate pg/I - - <10 - <10
2,4-Dinitrophenol pI - - <50 - <50
Fluoranthene pg/I - - <10 - <10
Fluorene pg/I - - <10 - <10
Hexachlorocyclopentadiene p - - <10 - <10
Hexachlorobenzene t e - <10 - <10
Hexachlorobutadiene pg/I - - <10 - <10
Hexachlorocthane pg/l - - <10 - <10
Indeno(1,2,3-c,d)pyrene p - * <10 - <10
Isophorone<10 <10
2-Methylnaphthalene g - - <10 - <10

pg/Ine -<10 -<10N-Nitrosodiphenylamine <10 - <10N-Nitrosodi-n-propylamine pgl- - <10 - <10
Naphthalene0 <10
2-Nitroanilne pg/I - <50 - <50
3-Nitroaniline pg * - <50 - <50
4-Nitroaniline p - - <50 - <50
Nitrobenzene p - - <10 - <10
2-Nitrophenol g - - <10 - <10
4-Nitrophenol pg/i - - <50 - <50
p chloro-m-cmsol j - <10 - <10
Pentachlorophenol pg/- - <50 - <50
Phenanthrene pg - - <10 <10
Phenol jig/ - <10 - <10
Pyrene jig* - <10 - <10
2,4, -Trichlorophenol g/ - - <50 - <50
2,4,6-Trichlorophenol pg - <10 <10
1,2,4-Trichlorobenzene g - - <10 - <10

See footnotes at end of table.
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Sample Identification and Date

MW-167D MW-167D MW-174D MW-174D
Parameter Units 3/3/93 413093 3/3/93 430/93

Total Analyses:
Fluoride mgll 0.83 0.58(1)
Ammonia mg/l NO3-N 0.22 0.44
Nitrate-Nitrite mgi N03 -N 0.55 0.33
Sulfate mg/l 51 . 63
Gross Alpha pCill -1±6 10±10
Gross Beta pci/I 16±6 - 10±6

Isotopes:
Uranium-233 & 234 pCill
Uranium 235 pCi/l
Uranium-238 pCi/I
Radium 226 pCi/I
Radium 228 pCi/I
Potassium 40 pCi/l
Thorium 228 pCi/l
Thorium-230 pCi/I
Thorium-232 pCi/i

Metals:
Silver, Total K1i <6.84 - <6.84
Aluminum, Total pgll 1170 - 5140
Arsenic, Total pgI 3.88 - 11.3
Barium, Total Kgli 350 - 85A
Beryllium, Total Pg/I 2.94 - 1.65
Calcium, Total pg/O 83600 - 24000
Cadmium, Total Pg/i <4.04 - <4.04
Cobalt, Total pW/I <8.54 - <8.54
Chromium, Total Pg <10 - 11
Copper, Total pg/I 13.8 - 17.2
Iron, Total pg/ 1190 7660
Mercury, Total Pg/I <0.2 - <0.2
Potassium, Total pg/i 9860 - 3150
Magnesium, Total Pg 21200 - 4450
Manganese, Total Pg/i 448 166
Sodium, Total pg/I 83200 - 171000
Nickel, Total pgRI <11.1 <11.1
Lead, Total pgKA 8.71 - 9.2
Antimony, Total PgOI <1.1 - <1.1
Selenium, Total gII <1 - 3.02
Tin, Total pg/ <50 <50
Thallium. Total pKAI <4 - <4
Vanadium, Total pg/K <5.17 23A
Zinc, Total pg/O 17 - 52.7
Columbium, Total pg <100 - <100
Tantalum, Total pgOi <100 - <100

See footnotes at end of table.



Table 16
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Sample Identification and Date

MW-167D MW.167D MW.174D MW-174D
Parameter Units W93 4/30193 &W3/93 4130/93

Volatile Organics:
Acetone pg/ <10 - <10
Benzene W3/I . <10 - <10
Bromodichloromethane g1 - <10 <10
Bromoform pg0I - 0 <10
Bromomethane pgl - <10 - <10
2-Butanone pg - <10 - <10
Carbon Disulfide pg/I <10 <10
Carbon Tetrachloride g/ - <10 <10
Chlorobenzene pg - <10 - <10
Dibromochloromethane pg/A <10 <10
Chloroethane pg/i <10 <10
Chloromethane pg/ - <10 - <10
Chloroform pg/i - <10 - <10
1,1-Dichloroethane p/ - <10 - <10
12-Dichloroethane pg/I - <10 - <10
1,1-Dichloroethene p/ - <10 , <10
1,2-Dichloroethene pg/ - <10 - <10
1,2-Dichloropropane pg/I <10 - <10
Cis-1,3-Dichloropropene - <10 - <10
Trans-1,3-Dichloropropene pg/l - <10 - <10
Ethylbenzene pg/I - <10 - <10
2-Hexanone pg/I - <10 - <10
Methylene Chloride pgMA - <10 - <10
4-Methyl-2-pentanone Pg/ <10 <10 13 <10
Styrene p/I <10 - <10
1,1,2,2-Tetrachloroethane POi <10 d <10
Tetrachloroethene pg/A <10 <10
Toluene pg - <10 - <10
1,1,1-Trichlormethane pg/ - <10 - <10
1,1,2-Trichloroethane pM/ - <10 , <10
Trichloroethene p/ - <10 - <10
Vinyl Chloride pg/A <10 ; <10
Xylenes, Total pg/ - <10 - <10

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

MW-167D MW-167D MW-174D MW-174D
Parameter Units 3/3/93 4130/93 3/93 4/30/93

Semivolatile Organics:
Acenaphthene - <10 -dO
Acenaphthylene <10 -<10
Bia(2-chloroethyl)ether <10 <10
Bis(2-chloroethoxy)methane <10 <10
Bis(2-chloroisoprogyl~ether pg10 - 10 d
Bis(2-ethylhexylpthalate pgI10 d0
Benzo(a)pyrene Pg/i d0 40
B1a anthane g - 40 - <10
Benzo(b fluoranthene pg/1 - <0 - 40
Benzo(gh,i)perylene j1g01 - 40 40
Benzok5fuoranthene g/I . <10 - <10
4-BromophenylPhenyl Ether pgQ <10 - <10
Butybenzyl Phthdate g/I - <10 - <10

pgi - <10 - <10
Chrysene pg/ <10 <10
4-Chloroaniline pg/ <10 <10
2-Chloronaphthalene pg/ - <10 - <10
2-Chlorophenol pg/ - <10 - <10
4-Chborophenyl Phenyl Ether pg/ - <10 - <10
o-Cresol pg/ - <10 - <10

pg/ - <10 - <10
Dibenzo(a,h)anthracene pg/ -<10 <10
Dibenzofuran pg - <10 - <10
2,4-Dichlorophenol p<10 <10

2-Dichlorobenzene p-<10 -<10
1,3-Dichlorobenzene - <10 <10
1,4-Dichlorobenzene <10 - <10
3,3-Dichlorobenzidine <10 <10
Diethyl Phthalate pg - <10 <10
Dimethyl Phthalate pg/ - <10 <10

14-DlmethYIPhenol pg/ - 40 - <10
Di-N-butyl Phthalat pgI <10 - <10
4,6-D itrotoluene p - <50 - <50
2,4-Dinitrotoluene - <10 <10
2,6-Dinitrotoluene pg/- <10 - <10
Di-N-octyl Phthalate pg/ - <10 - <10
2,4-Dinitrophenol pg/ - <50 - <50
Fluoranthene pg/ - <10 - <10
Fluorene pg/ - <10 - <10
Hexachlorocyclopentadiene g <10 - <10
Hexachlorobenzene ne <10 <10
Hexachborobutadiene pg/ - <10 - <10
Hexachboroethane pg/ - <10 - <10

Isophorone pg/ - <10 - <10
2-Methylnaphthalene pg/ - <10 - <10
N-Nitrosodiphenylamine p - <10 - <10
N-Nitrosoti-n-propylamine 1gQ - <10 *<10
Naphthalene pg/I - <10 <10
2-Nitroaniln oin g/I - <10 <50
3-Nitroaniline pg/ - <50 - <50
4-Nitroaniline pg/ - <50 . <50
Nitrobenzene pg/ - <10 - <10
2-Nitrophenol pg/ - <10 - <10
4-Nitrophenol pg/ - <50 - <50
p-chloro-m-cresol pg/ - <10 * <10
Pentachlorophenol pg/ - <50 - <50
Phenanthrene pg/ - <10 <10
Phenol pg/ - <10 - <10
Pyrene pg - <10 - <10
2,4 '-Trichlorophenol pg/ - <50 - <50
2,4 6-Trichlorophenol PgQ <10 <10
1,2,4-Trichlorobenzene pg/ - <10 <10

( 1)Fluoride 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.



C

Table 17
Background Soil Radioactivity Analysis Results"l)

Fansteel, Inc.
Muskogee, Oklahoma

(

Page 1 of 2
Sample Gross Gross
Number Alpha Beta Uranium(2 ) Radium-226 Radium-228 Thorium

1 14 ± 5 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 1.2 ± 0.3 2.8
3 10 ± 5 8 ± 5 0.8 0.86 ± 0.13 0.52 ± 0.15 1.0
4 20 ± 6 23 ± 5 0.8 0.90 ± 0.13 1.3 ± 0.2 2.4
5 16 ± 6 26 ± 5 1.0 0.90 ± 0.13 1.1 ± 0.2 4.9
6 21 ± 6 24 ± 5 0.8 0.81 ± 0.13 1.4 ± 0.2 5.9
7 20±4 23±5 0.8 0.88±0.13 1.2±0.2 2.7
8 18±6 19±5 0.9 0.83±0.13 1.3±0.2 4.7
9 2±4 13±5 3.1 1.1±0.1 0.65±0.15 2.2
10 18±6 21±5 0.7 1.0±0.1 1.4±0.1 4.2
11 13 ± 5 25 ± 5 1.5 0.95 ± 0.12 1.3 ± 0.2 2.9
12 16 ± 5 14 ± 5 1.6 0.99 ± 0.14 1.2 ± 0.2 3.4
13 18±5 18±5 1.3 1.1±0.1 1.4±0.2 4.1
14 18 ± 6 18 ± 5 1.6 1.0 ± 0.1 0.96 ± 0.22 3.3
15 22 ± 6 15 ± 5 2.1 0.95 ± 0.12 1.4 ± 0.2 3.4
16 13±5 22±5 1.6 1.1±0.1 1.2±0.2 3.7
17 11 ± 5 23 ± 5 1.0 0.92 ± 0.13 1.0 ± 0.2 3.5
18 20 ± 6 18 ± 5 1.3 0.80 ± 0.12 1.2 ± 0.2 3.0
19 13 ± 5 24 ± 5 0.3 0.91 ± 0.11 1.1 ± 0.2 3.7
20 18 ±6 18±5 1.4 1.1±0.2 1.4±0.2 2.5
21 14±5 24±5 0.9 1.1±0.1 1.4±0.2 2.9
22 12 ± 5 24 ± 5 1.1 0.910.14 1.1 ± 0.2 3.2
23 18±6 24±5 1.1 1.0±0.1 1.1±0.2 3.1

See footnotes at end of table.
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Table 17
(Continued)

(

Page 2 of 2
Sample Gross Gross
Number AIlha Beta Uranium(2 ) Radium-226 Radium-228 Thorium(3 )

24 10 ± 4 13 ± 5 0.8 0.95 ± 0.12 0.87 ± 0.19 3.7
25 11 ± 5 22 ± 5 0.2 0.74 ± 0.12 1.1 ± 0.2 3.6
26 19 ± 6 25 ± 5 1.4 0.98 ± 0.13 1.2 ± 0.2 3.9
27 15 ± 6 19 ± 5 0.7 0.98 ± 0.14 0.95 ± 0.21 3.7
28 17 ± 5 19 ± 5 1.7 0.95 ± 0.13 1.2 ± 0.2 3.5
29 13 ± 5 19 ± 5 1.5 0.81 ± 0.14 0.98 ± 0.21 2.2
30 18±6 28±5 0.1 1.1±0.1 1.4±0.2 2.7

Average 15.6 20.5 1.08 0.95 1.16 3.33
Standard 4.5 4.6 0.62 0.10 0.22 0.92
Deviation
Maximum 22 ± 6 28 ± 5 3.1 1.1 ± 0.2 1.4 ± 0.2 5.9

(')AII results presented in this table are in picocuries per gram.

(2)Uranium concentrations include U-238, U-235, and U-234.

M3 Throium concentrations include Th-22P, Th-230, and Th-232.
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Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.

Grounds. Surface East Plant GD-DrRT-EAS

F~ gi/ 0twie . CIm a1*~ XT* CI g

GO041 0 04/26/93 1 4 11 16 10 71 55 543 22 22147 18349 8056
G0002 0 04/26/93 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 04/26/93 23 11 64 12 89 55 1154 24 22380 20516 8056
G0005 0 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 04/26/93 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 0 04/26/93 21 11 53 11 70 55 509 22 26005 23325 8056
G0011 0 04/26/93 13 11 11 10 88 55 1154 24 27411 22271 8056
G0012 0 04/26/93 28 11 91 12 95 55 1358 24 25117 21834 8056
G0013 0 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 0 04/26/93 14 11 16 10 63 55 272 22 24298 20483 8056
G0016 0 04/26/93 32 11 112 13 81 55 883 23 23073 19586 8056
G0017 0 04/26/93 6 11 ID 8 74 55 645 23 22125 19070 8056
G0018 0 04/26/93 17 11 32 11 61 55 204 22 19896 19725 8056
G0019 0 04/26/93 36 11 133 14 70 55 509 22 21076 16796 8056
G0020 0 04/26/93 23 11 64 12 83 55 951 23 21341 16716 8056
G0021 0 04/26/93 14 11 16 10 74 55 645 23 18969 18917 8056
G0022 0 04/26/93 14 11 16 10 84 55 985 24 18582 17550 8056
G0033 0 04/26/93 15 11 21 10 75 55 679 23 15485 17551 8056
G0034 0 04/26/93 16 11 27 10 65 55 340 22 17479 20573 8056
G0035 0 04/26/93 28 11 91 12 85 55 1019 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 24876 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 22494 29175 8056
G0041 0 04/26/93 14 11 16 10 80 55 849 23 24775 31469 8056
G0042 0 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 95 55 1358 24 25623 31352 8056
G0045 0 04/26/93 11 11 ID 9 83 55 951 23 24093 31190 8056
G0046 0 04/26/93 23 11 64 12 81 55 883 23 27187 28369 8056
G0047 0 04/26/93 23 11 64 12 89 55 1154 24 23947 30004 8056
G0048 0 04/26/93 27 11 85 12 96 55 1392 25 23318 28499 8056
G0049 0 04/26/93 31 11 107 13 90 55 1188 24 22990 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 O I04/26/9Q 21 11 53 11 109 55 1834 26 22846 23810 8056

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Beta shading indicates radioactivity >1000dpn/100cm 2
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Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.
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G0053

G0054
G0055
G0056
G0057
G0058
G0059
G0060
G0061
G0062
G0063
G0064

G0065
G0066
G0067
G0068
G0069
G0070
G0071

G0072

G0073
G0074
G0075
G0076
G0087
G0088
G0089

G0090

G0091
G0092
G0093
G0094

W0095
G0096
G0097
G0098

G0099
G0100
G0101
G0102

G0103
G0104

0
0

0
0
0
0
0
0
0

0
0
0
0

0
0
0

0
0
0
0

0
0
0
0
0
0

0
0

0
0
0
0

0
0
0

0
0
0
0
0

0
0

04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93

04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93
04/26/93

04/26/93
04/26/93
04/26/93
04/26/93

04/26/93
04/26/93
04/26/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93

04/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93

23
40
14

12
7

14
13
26
25
14
29

7

10
18
29
16
21

20
22
25

15
17

9

15

11
10
12
11

9

12
15
18

12
12
5

16

18
19
19
15

18
30

155
16
5

ID
16
11
80
75
16
96

ID
ID
37
96

27
53

48
59
75

21
32
ID
21
21
16
27
21

11
27
43
59

27

27
ID
48
59
64
64
43

59
123

91
96
74
71
73
72
99
66
87
81
87
80

74
100

82
85

98
92
90
68
79

86
76
89
81
82
69

71
67
78
71
98

67

80
61
63
73
72

100
89

100
102

1U9Z
645
543
611

577
1494

374

1087
883

1087
849

645
1528

917
1019
1460
1256
1188

441
815

1053

713
1154
1087

1121
679

747
611
985
747

1664

611
1053
407
475

815
781

1732
1358

1732
1800

24
25
23
22
23

23
25
22
24
23
24
23
23
25
23
24
25
24
24
22
23
24
23
24
23
23
22
22
22
23
22
24
22
23
21
21
22
22
24
23
24
25

21640
23070

22622
19346
22222
26460
29672
28298

31617
31841
32833
34887

35101
33584
31475
33485
28778
26213
24810

21912
21493
18032
19498
19626
18034
18977
18473

18526
22346
26758

25243

25811
25875
26442
27123
28271
28794
28540
30899

29131
28165

22285

22522
22146
24247
28769
23551

26185
26112
30308
26404
26615
26162

31167
33808
31318

31962
27634
24705
23200

19361
16781
17278
17187
19742

21060

22190
22947

24666
29423
33438
34929

37347
38815

39730
39088

43265
41406
41347
39828

36912
34198

8056
8056
8056

8056
8056
8056
8056
8056
8056
8056
8056

8056
8056
8056

8056
8056
8056
8056
8056

8056
8056
8056
8056

7123
7123

7123
7123

7123
7123
7123
7123

7123

7123
7123
7123

7123
7123
7123
7123

7123
7123

_ . . _ ., . .

ID - Indistinguishable from Background

CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Beta shading indicates radioactivity >1000dpm/100cm 2
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kiulUv

G0106

G0107

G0108

G0109

GO110

G0111

G0112

G0113

G0114

G0115

G0116

G0117

GO118

G0119

G0120

G0121

G0122

GO 123

G0124

G0125

G0126

G0127

G0128

G0129

G0130

G0131

G0132

G0143

G0144

G0145

G0146

G0147

G0148

G0149

G0150

G0151

G0152

G0153

G0154

G0155

G0156

U
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

U0/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93

04/27/93

04/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93

04/27/93
04/27/93
04/27/93
04/27/93

04/27/93

04/27/93
04/27/93

04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/27/93

04/27/93
04/27/93

04/27/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/27/93

04/27/93

1Z

10
13
12

14

14

19
20

23

10
27

12

24

16

35

21
26

24
15

18

18

11
10
7

10
11
21

15

8

12
15

18

23

12

20

43

51

34

64

30

43

35

Z/

16

32

27

37

37

64

69
85

16

107

27
91
48

149
75

101
91
43

59

59

21

16

ID

16

21

75
43

5

27
43

59

85

27
69

192.:

*.14j.

123
192
149

in
65
95
77
67
93
89
92

109
89

101
86
92

100
128
116
88

105
93

114
110

77
106
84
89
72
95
65
80
74
84
83
64
94

124
197
154
169
173
130
160
138

49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49

543

1562

951
611

1494

1358

1460

2037

1358

1766

1256

1460

1732
2683
2275

1324
1902
1494
2207
2071

951

1935

1188

1358

781

1562
543

1053

849

1188

1154

509

1528

2547

3565

4075

4211

2750
3769

3022

Z1

21
24
22
22
24
23
24
25
23
24
23
24
24
27
26
23
25
24
26
25
22
25
23
23
22
24
21
23
22
23
23
21
24
26
31
28
30
30
27
29
27

23149
22838
24223
22141
23971
24049
27175
32887
31084
35079
38229
39816
41291
44677
44111
45318
43243
43677
41532
36817
30488
28762
19242
23057
21445
19246
20084
20171
19218
20775
27688
23339
28424
38099
43125
46925
51324
55553
57195
56153
56540

22667
28681
24988
24294
20241
22694
31247
30969
27309
29240
31471
39595
36743
38492
38223
50203
46606
44879
41821
38712
25823
30169
28225
26502
24667
22534
19522
20730
25445
27276
31288
32705
39374
46454
52816
57832
59218
64697
73436
76452
67583

7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123
7123

_ . . _ . . _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >2OOdpm/lOOcmz
Beta shading indicates radioactivity >10Odpu/100cm2
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U015I

Go0s1

G0159

G0160

G0161

G0162

G0163

G0164

G0165

G0166

G0167

Go 168

G0169

G0170
G0171

G0172

G0173

G0175

G0176

G0177

G0178

G0179

G0180

G0191

G0192

G0193

G0194

G0195

G0196

G0197

G0198

G0199

Go200

G0201

G0202

G0203

G0204

G0205

G0206

G0207

G0208

G0209

U
0
0
0
0

0
0
0
0

0
0
0
0
0

0

0

0

0

0

0

0
0
0

0

0

0

0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

04/Z7/93
04/27/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/27/93
04/27/93

04/27/93
04/27/93
04/28/93

04/28/93
05/20/93
05/20/93

05/20/93

05/20/93
05/20/93
05/20/93
05/20/93

05/20/93
05/20/93

05/20/93
05/20/93

05/20/93
04/28/93
04/28/93
04/28/93

04/28/93
04/28/93
04/28/93

04/28/93
04/28/93
04/28/93
04/28/93
04/28/93

04/28/93
04/28/93

Z8
32
58

23

14

15

12

18

17

8

36

49

9

20

20

45

40

15
17

20
7

3

10
17

8

19

15

15

18

35

36

37

58

22
19

24

12

24

12

21
24
26

133

85

37

43
27

59

53

5

11
69

69
197

171

44

56

72

ID

ID

17

56

6

67

44

44
61

144

149

15.5:;

75

59

85

21

85

21

69

85

96

12

16

11
9

9

10
10
8
13

15

8

10
10
15
14

9

10
10
7

6

8

10

8

10
9
9

10
13

13

13

16

11
10
11
9

11
9

11
11
12

"L;
147
111
113

80

73

86

78
87

78

105

106
82
87
68

95
96
87
77
97

77
76

67

83

68

70

82

115

136

109
93

82

112
83
79

142
213

86

101
81

108

91

49

49

49

49
49

49

49

49
49
49
49
49

49

49

51

51

51
51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

51

la/1O
3328
2105
2173
1053

815
1256
985

1290
985

1902
1935
1121
1290
645
1494
1528
1452
1048
1855
1048
1008
645

1290
685
766

1250
2581
3427
1969
1426
1053
2071
1087
951
3090
5501
1188
1698
1019
1935
1358

LI

28
25
25
23
22
23
23
23
23
25
25
23
23
22
24
24
23
23
24
23
23
22
23
22
22
23
26
27
25
24
23
26
23
23
28
32
23
25
23
25
24

JUN&V

48086

47220
40780

31609

30955

27834

30589

25105

22923
28081
29770
31241
30941
33633

45170

53491

11565

11648
12949
8333

7656

6685

5584

7208
7747

9287
10066

12678
58213
54795
36040

40502
32712
29135
19494

80478

38473
36053

37000

43413

59604

62089

62296

46462

37779

28464

36042

25666

25977
20125
30411

34259
34975
37332
40974
54941

98031

13179

10866

11183

8186

7651

6319

5255

5406

5148

8239
9548

13043

121936

69374
44198

38987
33363

29141

47478

86667

40372

44137

46218

51244

90161

I ±L.J

7123

7123

7123

7123

7123

7123

7123
7123

7123

7123
7123
7123

7123
7123
8414
8414

3471

3471

3471

3471

3471

3471

3471

3471

3471
3471

3471

3471

8414

8414

8414

8414

8414

8414

8414
8414
8414
8414
8414

8414
8414

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha uhading indicates radioactivity >200dpm/100cmZ

Beta shading indicates radioactivity >1000dpm/100c=
2
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Vu'1u

G0211
G0212
G0213
G0214
G0215
G0226
G0227
G0228
G0229
G0230
G0231
G0232
G0233
G0234
G0235
G0236
G0237
G0238
G0239
G0240
G0241
G0242
G0243
G0244
G0245
G0246
G0247
G0248
G0249
G0250
G0251

G0262
G0263
G0264
G0265
G0266
G0267
G0268
G0269
G0270
G0271

U

0

0
0

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0
0

0

0

0

0
0

0

0
0

0

0
0

0
0

0
0
0

0
0

0
0

05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
04/28/93

04/28/93
04/28/93
04/28/93
04/28/93
04/28/93
04/28/93
04/28/93
04/28/93
04/28/93
05/21/93
05/21/93
05/21/93
05/21/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/21/93
05/21/93
04/28/93
04/28/93

12
20
3

14
6
12
6
19
16
19
19
12
17
8
15
25
19
16
19
19
11
6

11

8
21
21
19
24
13
16
13
5

11
7
48
28
8
17
14

107
15

28
72
ID
39
ID
28
ID
67
50

67
67
21
48
ID
37
91
59
43
59
59
16
6
33
17
89
78
67
94
33
50
33
ID
22

117
6
67

37

1 1

79
83
63
73
48
67
89
81
71
91

148
77
77

108
103
100
296
104
843
717
582
78
54
73

135
118
90

108
74
78
51
58
84
77

111

90
87
73
87

127
460

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
40
40
40
40
51
51
51
51
51
51
51
51
51
51
51
51
40
40
51
51

ZDD £

1129
1290
484
887
ID

645
1532
1210
806

1613
3911
883
883

1935
1766
1664
':'8319
1800

'.V.268,93
.:228,15

1532
565
1331
3831
2702
1573
2298
927
1089
ID

282
1331
1048
2419
1573
1452
1331
1895
2581

A1O&J.

9730
10669
8379
8046
6029
6160
7376
7808
8647
8970
12811
60668
46046
45705
43197
48755
100506
27688
316856
250407
150767

9586
10365
11429
19171
13034
11606
12227
8809
8622
5404
3304
7392
7667
12908
10055
9915
13876
12392
45388
200537

0.0£0S

7877
8848
7422
7307
4592
5677
7091
7843
9329
9426
17351
88779
53363
44563
45335
46643
115491
36582
241466
201930
133483
11242
8471
11501
23302
17941
10724
11359
8422
7464
5997
5074

8329
6538
8594
7550
13799
15813
12732
54442
186386

04/s

3471
3471
3471
3471
3471
3471
3471
3471
3471
3471
3471
8414
8414
8414
8414
8414
8414
8414
8414
8414
8414
3174
3174
3174
3174
3471
3471
3471
3471
3471
3471
3471
3471
3471
3471
3471
3471
3174
3174
8414
8414._ _ .- _ :- .: . - ---- _ ---- .

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/lOOcm'
Beta shading indicates radioactivity >1000md/lOOcm2
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G0273
G0274
G0275

G0276
G0277
G0278
G0279
G0280
G0281
G0282
G0283
G0284
G0285
G0286
G0287
G0288
G0288
G0317
G0318
G0319

G0320
G0321
G0322
G0323
G0324
G0325

G0326
G0327

G0328

G0329
G0330
G0331
G0332
G0333

G0334

G0335
G0336
G0337
G0338
G0339
G0340

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

04/28/93
04/28/93

04/28/93
04/28/93
04/28/93

04/28/93
04/28/93
05/20/93
05/21/93
05/21/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93
05/26/93
05/26/93
05/20/93
05/20/93
05/20/93
05/20/93
05/20/93

05/20/93
05/20/93
05/20/93
05/20/93
05/20/93

05/20/93
05/20/93
05/20/93

05/20/93
04/28/93
04/28/93
04/28/93
04/28/93

04/28/93
04/28/93
04/28/93
04/28/93
04/28/93

19

17
41

13
8

37

15
32

8
14
12
12
23
22
16
11
13
12

7
14

21
17
11
15
52
19
44
21
14
13
10

8

16
24
14

11
28

38
38
37

20
19

59
48

176

27

ID
155

37

128
6

50
39
28
89
83
50
22

33
5

ID
39
78
56
22

78
39
33
17

6
50
85
32
16

107

160
160

155
64
59

10

10
14

9

8
13
10
13

8
9
8
9

11
11
10
8
9

10
8
9

11
10
8
9

15
10
14

11

9

19

8
8

10

11
9
9

12
14
14
13
11
10

644

819
1363

647

330
772
341
194

82
79

103
68
76

89
65
81
67
49
43
58
68

92
83
69

201
113
354
113

116
93

85
80
73

336
203
298

809
93

120

389
242
256

51
51
51
51
51
51
51
51
51
40
40
51
51
51
51
51
51
49
49
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

L&O7CCU I

_ _ _ _

485
125
157
254

68
100
153
S6

121
64
I

21
28
68

165
129
172
604
25C

25C
262
169
137
lie

511

..... ......l4t

8 59
SO 75
38 53
t4 39
32 457

7 40
56 31
lO 23
'3 22
.0 24
95 22
D8 23
12 24
;5 22
.0 23
.5 22
1D 20
ID 19
12 21
SS 22
53 24
a0 23
Z6 22
8. 32
D0 26
i8 40
00 26
Z1 26
14 24
71 23
19 23
17 22

31~ 32
37 37

I 59
24

i3 26
'7 42
1s*8 34
1iq 35

302511

262803
227408
136854

281481
123910

71945
10999
10653
13436

9340
10386

10945
8653
7762
6790
3898
5236
6480
7097

9809
9612
8570

13123
17050
44331
19853

20066

15035
12510
11719
11092

121562
65756

111893

284497
32155
35130

119323

88081
86804

244157
138700
195905
129446

218044
132711

62467

12681
12419
17762
11653
10312
10119

8350
7316
7130

4317
5195
4302
4771
7640
6100
8820

15571
31765
52367
32567

23362
19850
14140
11927

12810
113759
80416

104069

238682
46909
34070

121604

92415
88343

8414
8414
8414
8414
8414

8414
8414
8414
3471
3174
3174
3471
3471
3471
3471
3471

3471
2976
2976
3471

3471
3471
3471
3471
3471
3471
3471
3471

3471
3471
3471
3471
3471

8414
8414
8414

8414
8414
8414
8414

8414
8414

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/lOOcnZ
Beta shading indicates radioactivity >10OOdpm/100cm

2
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G0342

G0343

G0344

G0345

G0346

G0347

G0348

G0349

G0350

G0351

G0352

G0353

G0354

G0355

G0356

G0357

G0358

G0359

G0360

G0361

G0362

G0385

G0386

G0387

G0388

G0389

G0390

G0391

G0392

G0393

G0394

G0395

G0396

G0397

G0398

G0399

G0400
G0401

G0402

G0403

G0404

UR14a to3

04/28/93
05/20/93

05/25/93
05/25/93
05/25/93
05/25/93

05/25/93

05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/25/93
05/26/93

05/26/93
05/26/93

05/26/93
05/26/93

05/25/93

05/25/93
05/25/93

05/25/93

05/25/93

05/25/93
05/25/93

05/25/93

05/25/93

05/25/93

05/25/93
05/25/93
05/25/93

05/25/93
05/25/93

04/28/93
04/28/93

17

10
11

314

91
55

20

14

11
15

16

54

46

17

16

28

8

12

8

13

15

10
9
17

9
33

13

21
18

23
27

40

11
8

16

11
14

8

9
17
24

137

48

17

36

82

51

36

56

67

62
123
21
41

21

10
21

ID
ID
31
26

149

46
87
72
97

118
185
36
21

62
36
51

21

26

48
85

449

58

80

631

372
144

84

92

82

89

74

123

88

81

83

81

88

76

68

82
89

57

70

66

48

68

74

64

77
102
73

96

80

83

62
83

85

69

88

188
269

1J.

51
51
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
49
49
49
49
49
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
51
51

i:13514*
282

1532
123750
.133O6*
4113
1694
2016
1613
1895
1290
3266
1855
1573
1653
1573
1855
1371
1048
1331
1613
323
847
685
242

1048
1290
887

1411
2419
1250
2177
1532
1653
806
1653
1734
1089
1855
4652
7402*

45

21

22

52

41

27
22

23

22

23
22

26
23
22

22

22

23
22

21

23

23
21

22

21
19

21
22
21
22

24
21
23
22

22

20

22
23

21

23

31
36

1.78j3i

167188

10136

11827

64556

43178

12678

10941

11580

12631

12223

11283
12211
10647
9403

8913

9167

8865

8364

6763

5983

6589

5548

6540

4943
5304

8593

8015
8678
9815

11222
11480

12818

11820

9726

12399
11973

12891

12745

12217
48156
971A&

135235
12034
12836
24687
23550
16469
16384
16488
16808
17171
15185
15750
12440
9966
9707
9055
8569
7828
6652
6478
6085
5479
6515
6017
4150
6126
8115
8335
9064
7420
9913
12979
8319
10410
8095

12780
9487
10398
10492
56930
1n25n0

8414
8414

3471

2954

2954

2954

2954

2954
2954

2954
2954
2954
2954
2954
2954

2954

2954

2954

2954

2954
2976
2976

2976
2976
2976
2954

2954

2954
2954

2954

2954
2954

2954
2954
2954

2954

2954

2954
2954

2954
8414
8A1A

_- - - - . . -- --- _. -- -_ -__ -

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/loocm2

Beta shading indicates radioactivity >lOOOdpm/100cm2
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Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.
(Continued)
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G0405

G0406

G0407

G0408

G0409

G0410

G0411

G0412

G0413

G0414

G0415

G0416

G0417

G0418

G0419

G0420

G0421

G0422

G0423

G0424

G0425

G0426

G0427

G0428

G0429

G0430

G0431

G0432

G0455

G0456

G0457

00458

G0459

G0460

G0461

G0462

G0463

G0464

G0465

G0466

G0467

G0468

04/28/93

04/28/93
04/28/93

04/28/93

04/28/93
04/28/93

04/28/93

04/28/93

04/28/93

05/04/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/25/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/25/93

05/25/93

05/25/93
05/25/93

05/25/93

05/25/93

05/25/93

05/25/93
nc ' I 1 Iaa

27

288

463

26

18

46

504

60

35

56

12

20

7
7
8

16

14
45

24

18

15

16

14
12

15

15

13

23

16

16

22

32

10
7
17

10
10
15

13

8

7

14

101

Zc

96
53

41
82
15

15
21

62

51

103

72

56

62

51

41

21

21

10
62

26

26

56

108

ID

15

67

31
31
56
46
21

15
51

34

43

12

10
15

45

16

13

16

8

10
7
7
7
9

8

14

11
9

9

9

8

10
10
10

12

10
10

11
13

9
7
9

7
7

9

8

7
7
8

4633

1933

73

1006

428

5016

347

557

116

79
88

86

83

69

62

70
95

85

99

91

76

64

61

52

59

85

103

65

90

63

63

59

46

73

82

75

98

74
71

62
85

: 63905.
747

3242810
.12801$

.1005l
1..i7182d
1903

1492

1855

1774

1653

1089

806

1129

2137

1734

2298

1976

1371

887

766

121

403

1452

2177

645

1653

565

565

403

161

1250

1613

1331

2258

1290

1169

806
1734

40
137
89
22
65
44

142
40
49
26
22
23
23
22
21
20
21
23
23
24
23
22
21
20
20
21
23
25
21
24
21
21
21
19
21
22
22
24
22
21
20
23

116121
550551

288030

29794

305312

118331

519490

92931

174897

26743

8993

10687

11395

9798

9483

9171

9409

9545

10028

9578

10530

9458

7624

7034

5850

5823

6472

5916

5357

7620

5678

5970

5721

5280

8004

8098

8223

8838

8347

9164

9014
9IC6

110019

358714

293660

49515

152148

128630

347483

90604

115398

28054

13679

12549

12318

11259

10508

10840

10700

9820

10282

9412

9591

8810

7609

7194

6452

5528

5874

5758

4892

5493

5609

5089

5200

6685

5755

7853

7935

6506

5869

5396

5450
631 a

8414

8414

8414

8414

8414

8414

8414

8414

8414

7304

2954

2954

2954

2954

2954

2954

2954

2954

2954

2954

2954

2954

2954

2954

2976

2976

2976

2976

2976

2976

2976

2976

2976

2954

2954

2954

2954

2954

2954

2954

2954
2954

Concrete

_ v u/ 4-/ av , wo_, __ ._ _ _ _ _ - a - I - a A A. U U - I - I
ID - Indistinguishable from Background

CI - Confidence Interval
Alpha shading indicates radioactivity 200dpm/100cmZ

Beta shading indicates radioactivity >lOOOdpma/lOOcm
2
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Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.
(Continued)

Page 9

G0470

G0470

G0471

G0472

G0473

G0474

G0475

G0476

G0477

G0478

G 479

G0480

G0481

G0482

G0483

G0484

G0485

G0486

G0487

G0488

G0489

G0490

G0491

G0492

G0493

G0494

G0513

G0514

G051S

G0516

G0517

G0518

G0519

G0520

G0521

G0522

G0523

G0524

G0525

G0526

G0527
G0528

0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

O

05/25/93

05/25/93
06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

05/26/93
05/26/93
05/26/93

05/26/93
05/26/93
05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93
05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93
05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

05/26/93

1-I

17

20

17

26

13

49

38

21

109

20

8

53

35

23

16

13

9
12

16

20

88

30

11
10
14

10

19
9

11
6

15

15

14

16

23

12

9
21

34

37

18

4

4
6

6

6

6

6

16

11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
it

4D

67

82

59

107

171

46

123

62

26

10
ID

5

26

6 9

97

ID

ID

15

ID

41

ID

ID

ID

21

21

15

26

62

5

ID

51

118

133

36

80

91

221
65
73

103
103

76
70
43
38
66
68
57
84
63
69
64
48
55
59
67
73
78
76
68
66
68
77
56
79
84

116
94

113

42

42

42

49

49

49
49

49
49
49
49
49

49

49

49

49

49

49
49
49

49

49

49
49

49

49
49

49
49
49

49
49
49

49

49

49

1532

1976

6935
645
968

2177

2177
1089

847

ID

ID

685

766
323

1411

565

806

605

ID

242

403

726
968

1169

1089

766

685

766
1129

282

1210

1411

2702
1815

2581

22
23

10359
9466

40904

17468

10178

21920

23265

11452

26803

9136
7807

10776

7459

8036
7811

4996
5104
6211

6005
6365

9183
7186

6380
6346

5101
4640

5819
6580
6273

7686

6706

6587

7187

7241

7111

6749
7729

9282

8727

7650

10678

9035
8031

34850
18361

10027

14727
21884

11899

11955
8916
8850
9736

8500
6799

9063
6247

6041
6104
6568

6826
7779
6504
5770

5741

4776

4453

5351
6273

5964
5885
6143

4920

5173

5861
4876
6376

6536
6660
9285

8862

9984

2954
2954
29S4

3088
3088
3088
3088

3088
3088

2976

2976

2976

2976

2976

2976

2976

2976
2976

2976

2976

2976

2976

2976

2976

2976

2976

2976

2976

2976
2976
2976

2976

2976

2976

2976

2976

2976

2976

2976

2976

2976
2976vv_-- v L aw : wJ . l _

_ __ _. . _ _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100ca'

Beta shading indicates radioactivity >10O0dpn/100cm
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Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.
(Continued)

Page 10

G0530

G0531

G0532

G0533

G0534

G0535

G0536

G0537

G0538

G0539

G0540

G0541

G0542

G0543

G0544

G0545

G0546

G0575
G0576

60577

G0578

G0579

G0580

G0581

G0582

G0583

G0584

G0585

G0586

G0587

GOS88

G0589

G0590

G0591

G0592

G0593

G0594

G0621

G0622

G0623
rflR27

U5/6Z/93

05/26/93
05/26/93

05/26/93
05/26/93

05/26/93

05/26/93

05/26/93
05/26/93
05/26/93

05/26/93

05/26/93
05/26/93
05/26/93

05/26/93
05/26/93
05/26/93
05/26/93
05/27/93
05/27/93
05/27/93
05/27/93

05/27/93
05/27/93
05/27/93

05/27/93

06/02/93

06/02/93

06/02/93

05/27/93
05/27/93

05/27/93

05/27/93

05/27/93
05/27/93

05/27/93

05/27/93

05/27/93

05/27/93

05/27/93

05/27/93
n05/27/93

20
18
12
24
11
18
15
18
13
17

9
14
20
8
16
5
14
11
16

9

11
16
19
39

188
6
6
11
33
40
17
26
15
11
19
5
35
26
10
12
1 '

46

36

5

67

ID

36

21

36

10
31

ID

15

46

ID

26

ID

15

5

31

ID

5

31

46

!14
ID

ID

16

118

154

36

82

26

5

46

ID

128

82

ID

10

15

11
11
10

12

9
11
10

11
10
11

9

10
11

9
10
8

10
9

10

9
9

10
11

14
28

7
7
9

13
14

10
12

10
9

11
8

13
12

9

9
10

188
105

78
184
140

86
67
74
80
69
55
71
68

107
53
58
33
75
72
68
87
78
77
80

276

49

49
49
49

49
49
49
49
49

49

49

49
49
49
49
49

49
42

42
42

42

42

42

42
42

ZZ35
1169

5 444*
3669
1492

726

1008
1250

806

242

887

766
2339

161
363

ID
1331
1210
1048
1815
1452
1411
1532

9435t

4597

2863
1573

4435

1089
1774
1290
1210

8372*
1290
1573

806
1169

31
25

23

31
27
23

22
22

23

22

20

22

22
25

20
21
18
22
21
21
23
22
22
22
36

19969

11271
9375

25828
14363

7265
5154
6634
6498
6933
6123
6709
6223
7691
4782
4512
3349
6742
6264
6337
7320
7334
7444
11578
53163

4239
4648
5176

18297
13334
8923

19024
5157
6511
6076
6735
7107
4676
7396
5951
5571

12881

11054
11680

15493
11448

7447
6428
7111

6612
6699
6281

6335
6357
6932
5381
4436
3607
6641
5013
5462
5604
5850
6845
9313

26513
4021
4160

4633

15602

13358
9596

11828

5550

6135
5727
6221

11052

4081
6120

5456

5190

2976

2976
2976
2976

2976
2976
2976
2976

2976

2976
2976
2976
2976
2976
2976
2976
2976
3028

3028

3028
3028
3028
3028
3028

3028
3158

3158

3158
3028
3028

3028

3028
3028
3028
3028

3028

3028
3028

3028

3028
3028

156
113

81
152

69
86
74
72
200

74
81
62
71

42

42

42
42

42

42

42

42

42
42

42

42

42

28
25
22
28
21
23
22
21
31
22
22
20
21vvv�s _ v_ �,, _ .s v

ID - Indistinguishable from Background
CI - Confidence Interval

. _
Alpha shading indicates radioactivity >200dpm/1002mZ
Beta shading indicates radioactivity >lOOOdpm/l00cm
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Table 18 Page 11
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
(Continued)

G0625
G0626
G0627
G0628
G0629
G0630
G0631

G0632
G0633
G0634
G0635
G0636
G0637
G0638
G0639
G0640
G0641
G0642
G0676
G0677

G0678
G0679
W0680
W0681

G0682
G0683
G0684

W0685
G0686
G0687

G0688
G0689
W0690

G0691
G0692
G0693

G0694
G0695
G0696
G0697
G0698
W0728

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

05/27/93
05/27/93

05/27/93
05/27/93
06/02/93

06/02/93
06/02/93
06/02/93
06/02/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
06/02/93
06/02/93
06/02/93

06/02/93
06/02/93
06/02/93
06/02/93
05/28/93
05/28/93

05/28/93
05/28/93
05/28/93

05/28/93
05/28/93

05/28/93
05/28/93
05/28/93
05/28/93
05/28/93

05/28/93
05/28/93
05/28/93
05/28/93
06/02/93

10

10
10
12

8
10
8
8

7
10
10
10
12
11

10
10

9

11
8
8
9
9
8
7

7
9

10
9
8

9
9
8

7
7
7

10
9
8
8
9
8
a

81
80

101
138

42

42
42
42

1573
1532
2379
3871

22
22
24
27

42

42
42
42
42

42
42
42

42

36

36
36
36

36
36
36

36
36
36
36

36
36
36

36
36

1613
1694
1895
1895
1048

1129
806

1089
806

1208
1792
2542
2292
1792
1583

1125
1458

1000
1333
917

1375
1667
375

1333
292

22

22
23
23
21
21
20

21
20

20
21
23
23
21
21
20
21

20
20
19

20
21

18
20

18

5768
7791

10379
12773

4744
5372
4751
4888
5024
7483
6483
6308
8208
6181
5637
4697
6266
2995
4268
4201
4175
4372
4275
4904
5316
6059
5941
7734
6328
6314
6011
5730
5454
6049
5355
5096
5327
5361
4913
4768
2110
'Ra's

4910
5647

8910
9947

4371
4379
4458
4439

4957
6995
6237

6190
7487
6030

5297
4771
4500

3277
3707
3946

3760
4137
3983
4720
5647

5554
5643
7371
6415
5937
5354

5107
5062

5109
4702
4472

4509
4870
4259
4271

2889
3779

3028
3028
3028
3028
3158
3158
3158
3158
3158
3028
3028
3028
3028
3028
3028
3028
3028
3028
3158
3158
3158
3158
3158
3158
3158
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
2990
31SR

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Beta shading indicates radioactivity >lOOOdpm/lOOcm2
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Page 12Table 18
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
(Continued)

G0729

G0730

G0731

G0732

G0733

G0734

G0735

G0736

G0737

G0738

G0739

G0740

G 741

G0742

G0743

G0744

G0745

G0746

G0747

G0748

G0749

G0750

G0751

G0752

G0780

G0780

G0781

G0781

G0782

G0782

G0783

G0783

G0784

G0784

G0785

G0786

G0787

G0788

G0789

G0790

G0791
G0792

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

O
0

0

0

0

0

0

0

0

0

O

0

0

0

0

0

0

O

0

a
O

06/02/93

06/02/93

06/02/93
06/02/93

06/02/93

06/02/93

05/28/93

05/28/93

05/28/93

05/28/93

05/28/93

05/28/93
05/28/93

05/28/93
05/28/93
05/28/93
05/28/93

05/28/93

05/28/93

05/28/93
05/28/93
05/28/93
05/28/93

05/28/93
06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93

06/02/93

06/02/93
05/28/93

05/28/93
05/28/93
05/28/93

05/28/93
05/28/93

13
9
8
6
9

22
15
22
17
10
18
10
6
6

12
8
5

11
10
12
9
9
6

10

6

7

10
7
13
11
2
9

12
12

101
69

75

69

80

67
69

66

56

49

61

65

52
57

68

70
62
33

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

2708
1375
1625
1375
1833
1292
1375
1250

833
542

1042
1208

667
875

1333
1417
1083
ID

4244
4161
4143
4452
5303
9115
6482
6261
6060
5734
5882
5513
5380
4982
4828
7454
4789
4670
4803
4734
4812
4916
3200
7355

3888
3781

3684
4124
3923
7561
6664

5425
5424

5331
5308

5163
4793
4687
4605
4627
4404
4305
4471
4412
4404
4207
3269
643'4

3158

3158
3158

3158
3158

3158
2990
2990

2990
2990

2990
2990
2990

2990
2990
2990

2990
2990
2990
2990
2990
2990
2990
2990
2938

711 60 645
6218 1 5772 1 2938

631 601 176
4507 1 4211 1 2938

591 60 ID

3947 1 3709 1 2938
701 601 587

3879 1 3126 1 2938
661 601 352

71
69
47
65
58
70

36

36
36

36
36
36

1458
1375
458

1208
917

1&17

4376
4726
5289
5180
5106
5120
4930
4603

4129

3671
4790

462'
4509

4531
4653
4154

3158

3158
2990
2990
2990
2990
2990
2990- - . - . � I I - - - - J. - I I - A. - _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2

Beta shading indicates radioactivity >lOOOdpm/lOO1 2
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G0795

G0796
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G0800
G0824
G0824
G082S

G0825
G0826
G0826
G0827
G0827
G0828

G0828
G0829
G0829
G0830
G0830
G0831
G0832

G0833
G0834
G0835

G0836

G0837
G0838
G0839
G0840
G0841

G0842
G0880

00880
G0881
G0881
G0882
G0882

G0883
G0883

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

05/28/93
05/28/93
05/28/93

05/28/93
05/28/93
05/28/93
05/28/93
06/03/93
06/22/93

06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93

06/03/93
06/22/93
06/02/93
06/01/93
06/01/93
06/01/93
06/01/93

06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93

06/01/93
06/03/93

06/22/93
06/03/93

06/22/93
06/03/93
06/22/93
06/03/93

06/22/93

9
14

9
13
11
6

10

9

6
6
6

6
6
6

6
6

7

13
4 1
15

36
26
ID
21
11

8

9
8
9
8
7
8
8

57
70

66
70
58
71
81

119

35

36
36

36
36
36
36

875
1417

1250
1417

917
1458
1875

19

21

20
21
19
21

22

4Z30
4433

4622

4502
4546
4769
4648

34156

3827
3910
4011

3963
4090
4117
3773

24440

2990
2990
2990
2990
2990

2990

2990
2938

8

10

9

7

5

15

8
23
17

12
10
15

8
12
12

11
19
15
22

41

13

S

16

11

ID

ID

43

ID

91
59
32
21
48

11
32
32
27
69
48
80

181

32

16

80

86

65

70

83

65

71

52

76

74

3460

1173

1525

293

587

1349

293

645

ID

938

821

6143

4038

3882

4002

4408

3886
19354
9038
5804
5076
5291
5022
5295
5174
4856
5133
4873
4799

4939

4462

4389

5554

3901

3809

3741

4158

4208

3437
10887

8474
5561
4937
4798
4714
4864
4704
4774
4524
4149
4504

4541

4320

3988

2938

2938

2938

3158
3088
3088
3088
3088
3088
3088
3088
3088
3088
3088
3088
2938

2938

2938

2938

2938

2938

2938

10

= _ .__. _ _ _
ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpat/100cm

Beta ahading indicates radioactivity >lOOOdp/lOOc1 
2
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G0885
G0885
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G0886
G0887

G0887

G0888
G0889
G0889
G0890
G0891
G0892
G0893
G0894

G0895
G0896
G0897
G0898
G0899

G0900
G0901
G0902
G0958
G0958
G0959

G0959
G0960
G0960
G0961
G0961
G0962

G0962
G0963

G0963
G0964

G0964
G0965
G0965

G0966
G0966

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

UOW .J. ..

06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93

06/22/93
06/02/93
06/03/93
06/22/93
05/06/93
06/01/93

06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93

06/01/93
06/01/93
06/01/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93

06/03/93
06/22/93

06/03/93
06/22/93

06/03/93
06/22/93

06/03/93

06/22/93

06/03/93
06/22/93

06/03/93

06/22/93

85 1 60 1 1466 1 24

8 7 5 8 4587 1 4365 1 2938
80 1 60 1 1173

9

8

14

11

18
9

11
11

6
13
14
13
7
9

7
7
6

19

10

12

15

14

7

12

11

8

11
24

23

4231 1 4016 1 2938
67 1 60 1 411

5

32
21

36
16
27
27
ID
37
43
37

5
16
5
5

ID
64

16

5022 1 4652 1 2938
89 1 60 1 1701

4192 3155 3158
4353 3873 2938

65 601 293 22

82 55 871 23 8672

4580

4460
4782

4544

4932
4525

4503

4641
4321
4264

4241

4037
5250

8204
4333
3959
4057
4013
4235
4102
4174
4179
3938
3884
3868
3852
5355

8191
3088
3088
3088
3088

3088
3088
3088
3088
3088
3088

3088
3088
2938

691 601 528

841 601 1408

631 601 176

43

37

ID

27

21

5

611 60 59

127 I 60 I 3930

23

24

22

22

27

23

24

23

22

4557 I 4046 a 2938

5030 1 4289 I 2938

6590 I 5158 I 2938

5242 1 4103 I 2938

4958 1 4177 I 2938
74

80

75

64

60

60

60

60

821

1173

880

235

4928 I 4266 I 2938

6232 1 4837 2938

4068 1 4014 1 2938
_ . _ _, _ .

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Beta shading indicates radioactivity >lOOOdpm/lOOcm2
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G0967

G0967

G0968

G0968

G0969

G0969

G0970

G0971

G0972

G0973

G0974

G0975

G0976

G0977

G0978

G0979

G0980

G0981

G0982

G1045

G1045

G1046

G1046

G1047

G1047

G1048

G1048

G1049

G1049

G1050

G1050

G1051

G1051

G1052

G1052

G1053

G1053

G1054

G1054

G1055

G1055

G1056

06/03/93

06/22/93
06/03/93
06/25/93

06/03/93

06/25/93
05/06/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/03/93

06/22/93
06/03/93

06/22/93
06/03/93

06/22/93

06/03/93

06/22/93
06/04/93

06/23/93
06/04/93

06/23/93
06/04/93

06/23/93

06/04/93

06/23/93

06/04/93

06/23/93

06/04/93

06/23/93
06/04/93

06/23/93
06/04/93

7 7 ID 3649

62 60 117 22

3611

3527

2938

7 ID 7

8

12
13
6

10
5
7
9

12
14
9
13
11
12
23

11

6

58

5

5
27
ID
11
ID
ID
5

21
32
S

27
16
21
85

21

ID

..N.

35

54

20

54

94

20

ID

15

60

59
61

59

54

59

132

70

68

59

115

117

99

591

538

194

ID

ID

ID

4223

176

59

ID

2815

2933

1877

ID

21

21

22

22

21

22

28

23

23

22

27

27

26

22

3562

3797

8524
5237
4437
4828
4495
4592
5064
4802
4789
4327
4224
4270
4183
4473

4092

4288

6597

4423

4947

5056

10094

6474

6824

4758

8711

3684

8860
4834
4225
4667
4298
4260
4651
4574
4398
4031
3802
3876
3880
3673

3503

3926

4519

4372

4384

4019

6916

5584

6039

4516

R894A

2938

2938

8191
3158
3158
3158
3158
3158
3158
3158
3158
3158
3158
3158
3158
2938

2938

2938

2938

3127

3127

3127

3127

3127

3127

3127

31 27

18

11

18

26

11

2
54

10 7
_ _ _ _ _ _, . . _ _ _ _ _ - - - a - U - U U U -� S I

ID - Indistinguishable from Backzground
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/1002cm
Beta shading indicates radioactivity >100Odpm/1O0cm2
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G1057 I 0 106/04/93 9 7 10 8
of

1 6444 1 6257 1 31Z7
G1057
G1058
G1058

G1059
G1059

G1060

01060
G1061

G1061
G1062
G1062
G1063
G1063
G1064

G1064
G1065
G1065
G1066
G1066
G1067
G1067

G1068
G1068
G1069

G1069
G1070

G1070
G1093
G1093
G1094

G1094
G1095
G1095
G1096
G1097
G1098
G1099
G1102
G1102

06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93

06/23/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93

06/22/93
06/17/93
06/17/93
06/17/93
06/17/93
06/07/93

06/22/93

5

ID

ID

ID

20

1

ID

20

10

5

ID

10

35

ID

5

53

S
ID
ID
44
5

ID

84

70

63

67

120

89

91

313

71

109

89

69

82

83

39

74

69
13

71
63

81

57

67

67

67

67

67

67

67

67

67

67

67

67

67

67

60

60

60

39
39
39

39

60

997

176

ID

ID

3109

1290

1408

235

2463

1290

117

880

938

ID

821

528
ID

2294
1720
3011

ID

25

23

23

23

27

25

25

39

23

27

25

23

24

24

20

23

23
14
21
20
22

22

8763

5966

5163

13157

8093

9168

52291

7148

11356

8126

5332

5236

6361

7249

10207

22816

8234

8459
7853

11016

7900

10733

7470

6229

5489

8283

6555

10610

19918

9874

9827

12036

5402

4743

5103

8104

9707

18729

8359
8676
7347
9783
7577

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

6308

6308

6308

5397

5397
5397
5397
6308

G1n10 I O 0lr/07/93 AL07 I ans
_ wf .. _ _S, ,, w_ - , _ w . DSDt GJUO I

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100c=2
Beta shading indicates radioactivity >lOOOdpm/lOOcm2
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G1104
G1104

G1105

G1106

G1107
G1108

G1111

G1111

G1112
G1112

G1113

G1113
G1114

G1115

G1116

G1117

G1120

GllZ0

G1121

G1122

G1123

G1124
G1125
G1126
G1129
G1130

G1132

G1134

G1135

G1138

G1139
G1141

G1142

G1143

G1144

G1146

G1147
G1148
G1150

G1151
G1127

0

0

0
0
0
0
0
0
0
0

00
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

n

4206/07/93
06/22/93
06/17/93

06/17/93
06/17/93
06/17/93

06/07/93
06/22/93

06/07/93
06/22/93
06/07/93
06/22/93

06/17/93
06/17/93
06/17/93

06/17/93
06/07/93
06/22/93

6/14/93

06/14/93
06/17/93
06/17/93
06/17/93
06/17/93
06/14/93
06/14/93

06/17/93
06/17/93
06/17/93
06/14/93
06/14/93
06/17/93
06/17/93
06/17/93
06/17/93

06/14/93
06/14/93
06/14/93
06/16/93

06/16/93
0r/16/9a

5 197 14 22770

2

6
5

42

6

8

24

8

5

6

110
3

10
66

2
6

7
15
5

16
3
3
6
4
8

9
9
7

3

12
2
8

5
7
A

ID

ID
ID

178

5

16

101

10
ID

ID

ID

.. . .. 5

ID
ID

5
44
ID
54
ID

ID
ID
ID

15
15

15
S

ID

35

ID
15
ID

5
15

6

7
7

11

7
7
7

22
6

8
17

6
7
7
9
6
9
6
6
7
6
7
8
6
7
6
8
5
7
7
7
B

119
74
58
69

115

60
39
39
39
39

3460

2509
1362
2151

54W8

27

21
20

21
25

7009
8404

7509
10886

8777

18729

7644

8292
7049
8955
7528

65

59

150
52
61
78
94

66

69
63
73
66

75
56
48

65

52
46
60

64

69
53

6308

60

60

60
39
39
39
39

60

39
39
39
39

39
39
39

39
39
39
39

47
47
'7

293

ID

...... :579:1

932
1577
2796
3943

352

2151
1720
2437
1935

2581
1219

645

1864
932
502

1505

1219
1577

430

22

22

29
19
20
22
23

22

21
20
21
20

21
19
19

20
19
18
20

21
22
20

8333 I 7869

28692 I 22810

7229
6517
7935

10216
6845

7636
30338
7651
6735
7595
7530
6004
6986
7181
6965
7078
6086
6647
7404
6083
5075
6632
6165
6949
7147
6631
7574
6645

6912
6488
7241
8232
7286

7082
23099

6952
6471
6990
6894
5939
6317
6812
6350
6627
5352
6009
6550
5753
5073
6404
5469
6302
6076
6372
6963
5963

5397
5397

5397
5397

6308

6308

6308

5397

5397

5397
5397
6308

5674

5674
5397
5397
5397

5397
5674
5674
5397
5397

5397
5674
5674

5397

5397
5397

5397
5674

5674
5674

5646

5646
5646A U � A - - J J - U - A - a - a -- - - - -

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicate. radioactivity >200dpm/100cm
Beta shading indicates radioactivity >10OOdpm/100cm2
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G1158
G1159

G1161
G1162
G1163
G1164

G1170
G1171
G1172
G1174
G1175
G1176
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G1187
G1188
G1189
G1190
G1190
G1191
G1192
G1193
G1194

G1195
G1196
G1197
G1198

G1199
G1200
G1201
G1202

G1203
G1204
G1205

G1206
G1207

G1208
G1209
G1218

G1219
G1220

0
0
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0
0
0
0
0
0
0
0
0
O

0
0
0
0

0
0
0

0
0
0

0
0
0
0
0

0
0
0

0
0

0
0
0
0
0
0
0

0
0

06/17/93
06/14/93
06/14/93

06/14/93
06/16/93
06/16/93
06/17/93
06/17/93
06/14/93

06/14/93
06/14/93

06/16/93
06/16/93
06/17/93

06/17/93

06/16/93
06/17/93
06/17/93

06/14/93

06/17/93

06/14/93
06/14/93
06/14/93

06/14/93
06/14/93

06/14/93
06/14/93
06/14/93
06/14/93

06/14/93
06/14/93

06/14/93

06/14/93

06/14/93
06/14/93
06/14/93
06/14/93
06/14/93

06/14/93
06/16/93
06/16/93
06/16/93

ID
40
10
35
ID
ID
ID
44
20
10
5

ID
ID
15
ID
ID
ID
ID
ID
ID
ID
ID
ID
64

168
ID
ID
ID
ID
5

40
10
10
ID
ID
15
ID
ID
15
ID
ID
15

64
61
61
69

47
47
39
39

1219
1004
1577

2151

21
21
20
21

51
57
57
66
58
60
75

55

53
65
55

47
47
39
39
47
39
39

39

47
47
47

287
717

1290

1935
789

1505
2581

1147

430

1290
573

6163
6704
6308

7236
6769
7105
7124
6413
6444
6077

6927

5933
7525

6892

6724

6959
6718

6159

6734
8159
6769
6510
10434

7191
6861

6535
6633
6778

6925

6847

6878

6706

7229

6777

5677

5322
6947

7026

5466

6249
13aS

5644

6077
5535

5954
6294
6737
6579

5437
5796

5329

6008
5736
6785

6588

6268

6576

6315
5927
6255

5927
6192

6328

7835

6766
6125

6181
5866

6001
6119
6463

6497

6379

6414
6452

6043

5759
6738

6348

5438

6026
6A50

5674
5674

5674
5646
5646

5397

5397
5674
5674
5674
5646
5646

5397

5397
5646

5397

5397
5674

5397
5674
5674
5674

5674
5674
5674
5674

5674
5674
5674
5674
5674

5674
5674
5674
5674

5674
5674
5674
5646
5646
564R

_ ___ _ _ . _ _ . _ _ _ , _ , - - a - I - A - a. �. A. .5. -� A.

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100em2

Beta shading indicates radioactivity >lOOOdpm/lOOcm
2
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Radioactivity Survey
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Page 19

G1zzz
G1223
G1224
G1225
G1226

G1227
G1228
G1229

G1230
G1231
G1232
G1233
G1234
G1235

G1252
G1253
G1254
G1255
01256
G1257

G1258
G1259
G1260

G1261
G1262
G1263
G1264
G1265
G1266
G1267
G1284

G1285
01286
G1287
G1288

G1289
01290
G1291

G1292
G1293
G1294

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

UMW .. 0 .

06/16/93
06/16/93
06/16/93
06/16/93
06/16/93
05/16/93
03/09/93

03/09/93
03/09/93
03/09/93
03/09/93
03/09/93
03/09/93

03/09/93
03/09/93
03/09/93
03/09/93
03/09/93
03/09/93
03/09/93
03/09/93
03/09/93

03/09/93
03/09/93
03/09/93

03/09/93
03/09/93

03/09/93
03/09/93
03/09/93
04/23/93

04/23/93
04/23/93
04/23/93
04/23/93

04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93

6
4

1
6
5
9

16
11
18
15
17
10

7

9
9

13

16
20
19

18
15

9

17
11
14
17
10
6

11
12
15
11

6

11
16

7
8

9
11

6
6
6
6
6
6

15
15
15

15
15
15

15
15
15

15
15
15

15
15

15
15
15
15

15
15

15
15
15
15

7
7
7
7
7

77
7
7
7
7

15

I0
63

79
68
52
62

61
59

68

68
80

71

53
72

64
66
59
59
51
55

71
54
76
69
64
58
89
53

72

57
70
74

60
84
48

56
88

58
77
69

59
70

47
47

47
47
47

47
47

50
50
50
50

50
50
50

50
50
50
50
50
50
50
50
50

50
50
50
50
50

50
50
50
50

50
50

50
50
50

50
50
50

50
50

1ooq
1147
2294
1505

358

1075
1004
290
581
581
968

677

97

710
452

516
290

290
32

161
677
129
839

613
452
258

1258
97

710
226

645
815
340

1154
ID

204

1290
272

917
645

306
679

0b4.1

6607
6846
7017
6093
6157
6205

11463
11428
12752
11071
11302
11554
11297
11128
11927
12753
12194
12577
12762
17265
12274
11343
12531
12342
15886
23871
12591
13094
12827
12255
12421
13118
12832
13172
14410
16907
13422
13838
14790
14958
17164

0oaa
6595
6443
6571
6152
5677
6007

11373
11115
11278
11536
11159
11581
11114
11133
11727
13147
12233
12872
12916
15002
12098
11659
12799
13108
17457
23783
13235
13208
12776
12122
11635
13166
13346
11763
13725
16445
13196
12630
13616
15571
16625

5646
5646
5646
5646
5646
5646
5646
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8700
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411- -- - h h & .5. 1 .� I , eeeeeeeeeeeeeeeeeeeeeeeeeeeeee LW

ID - Indistinguishable fron Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Bata shading indicates radioactivity >1000dran/100cm2
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G1Z96
G1297
G1298

G1299
G1316
G1317

G1318
G1319

G1320
G1321
G1322
G1323

G1324
G1325
G1326
G1327

G1328
G1329
G1330
G1331

G1333
G1464
G1465
G1466
G1467
G1468

G1469
G1470
G1471
G1472
G1473
G1474
G1477
G1478

G1479
G1480

G1481
G1482
G1483

G1484
G1485

0
0

0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0

0

0
0
0

04/23/93
04/23/93

04/23/93
04/23/93

04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
06/17/93
04/21/93
04/21/93
04/21/93
04/21/93

04/21/93
04/21/93
04/21/93
04/21/93
04/21/93

04/21/93
04/21/93

04/22/93
04/22/93
04/22/93

04/22/93
04/22/93
04/22/93
04/22/93

04/22/93
04/22/93

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
6

10
10
10
10
10
10
10
10
10
10
10
7
7
7
7
7
7
7,
7
7

6
46
ID
ID
35
23
6

41
6

12
12
6

64

41
35

6
23
ID
58
29
5

ID
ID
ID
ID
ID

29
58
17

6

6
ID

64
41

6
116

35
ID
64

41
64

50
50
50
50
50
50
50
50
50
50
50
50
50

50
57
50
50
50
50
50

39
57
57
57
57
57
57
57
57
57
57
57
47
47
47
47
47
47
47
47
67

340
238

441
407

543
204
645

883
543
645

713
543

1630
1053
1053
645

951
1324
1562
1087
1649

170
509
407

441

ID
204

441
917

ID
ID

102

81S

849

509
611

951
272

1222
747
767

-1uu
14410
14328
13887

13601
14002
15169

15995
16305

15933
16424
16672
15074

21101
19128
18782

18061
17872

16929
17600
15464
7253

9799
9619
9790

10327

8777
10572
11095

11083
11295
11398
12289

12023
12163
11495

11019
11497

11007
10959

10274

10899

-1.1
15181
13583
13511
13047
13733

14887
16430
16859

16573
18194
15832

15917
21754
19214
20534

19945
17123
17703
17711
15307
8496

9313
9128
9210
9252

8496
9977

10145
11263
10694

11093
11265

12708
12042
10880
10806
10668
10458
9827

9715
0787

.11.

8411
8411

8411
8411

8411
8411
8411

8411
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411

5397
7832
7832

7832

7832
7832
7832

7832

7832

7832

7832

7832

7917
7917
7917
7917
7917
7917

7917
7917

7917- I - a - A. - I - I - A. I I I _ Of wt . _, .

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2
Beta shading indicates radioactivity >lOOOdpn/lOOc1

2
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V11#00

G1487
G1488
G1489
G1490
G1491
G1492
G1493

G1494
G149S

G1496
G1497
G1498

G1499

G1500

G1501
G1502
G1503
G1504
G1505

G1506
G1507
G1508

G1509

G1510

G1511

G1512
G1513
G1514

G1515

G1516
G1517
G1518

G1519

G1520
G1521

G1522
G1523
G1524
G1525

G1526
G.15 27

U
0
0
0
0
0
0
0
0
0
0
0
0
0

0

O

0
0

0

0

0
0

O
0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0
O

04/2Z/93

04/22/93

04/22/93
04/22/93
04/22/93

04/22/93

04/22/93

04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93

04/22/93
04/22/93
04/22/93
04/22/93

04/22/93

04/22/93

04/22/93

04/22/93
04/22/93

04/22/93

04/22/93
04/22/93
04/22/93

04/22/93

04/22/93

04/22/93

04/22/93

04/22/93
04/22/93

04/22/93

04/22/93

04/22/93

04/22/93

04/22/93

flA 22IQs30 4/22/93

q41L

ID
58
35
64
17
41
6

93
17
35
6

23
12
64
12
35
ID
ID
41
12
41
35
46
17
ID
17
12
6
ID
29

6
23
29
70
23
46

6
70
41
12

110

OU

77
63
62

67
68
91
83

54
78
58
75

73
69
62

61
61
84
68
60
76
70
63
83

69
65
68
70
75

69

69
68

75
74
71
74

77

69
54
63

79
71

47

47
47
47
47
47

47

47
47

47

47

47

47

47

47

47

47

47

47

47

47
47
47

47

47
47

47
47
47
47

47

47

47
47
47
47

47

47
47

47

47
47

4.41

1019

543

509
679

713
1494
1222

238

1053
374

951

883

747

509
475
475

1256
713
441
985
781
543
1222

747
611

713
781
951
747
747
713

951
917
815
917

1019
747

238

543
1087

815

22

21

21
21

21

23

23

20

22

20

22

22

22

21

21
21

23

21

21

22

22

21
23

z2

21

21

22

22

22

22

21

22

22

22

22

22

22

20

21

22

22

.LU33q

10561
9929

10347
9807

11082
10757
10058
10639
10276
10725
11126
10792
11359
11718
11839
11084
11096
11192
11360
11064
10556
10577
10701
11012
10000
10797

9239
10010

9999
10858
10328
10947
11187
10745
10889
10704
11416
11002
10904
10987
9998

9524
9645
9288
9306

10285
10054
9825
9960
9693
9755

10746
10729
10921
11359
10821
10800
11022
10697
11267
10525
10177
10093
10144
10221
9292

10192
9425
9780
9676

10166
10155
10260
10399
9889

10834
10668
10499
10325
10028
10044
9737

7I9I
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917
7917.,�. v v_/ ��, wS fiv, , . _ .- , _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cmz
Beta shading indicates radioactivity >1000dp/lOOcm2



C:S C l ( '

Table 18
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
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G1529
G1530
G1531

G1532
G1533
G1534
G1535
G1536

G1537
G1538
G1539
G1540
GS141

G1542

G1543

G1544
G1545
G1S46

G1547
G1548
G1549
G15SO

GlSSl

G1552
G2006
G2207
G2208
G2209

G2210

G2211
G2Z1Z

G2213

G2214
G2215

G2216
G2217

G2218
G2219
G2221

G2222

G2223

0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

O

04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93

04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/22/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93
04/23/93

04/Z7/93
04/28/93

05/04/93
05/04/93
05/04/93
05/04/93

05/25/93

05/04/93
05/04/93
05/04/93

06/01/93
06/01/93
05/04/93
05/04/93

05/04/93

05/04/93

10
11
6

12
9

12
15
17

7
10
11

8
10
17

8

14
10
16
12

13
11
12

8
6

13
7

27

175
80

199
98

15
62
41
31
43

54
16
35

51

31

1
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8

11
11
11
11
4

11
11
11

6
6

11
11
11
11

17
23
ID

29
12

29
46
58
ID
17

23
6

17
58

6
41
17
52
29
35
23
29

6

ID
35

ID

IL

54

58
62

74
67
73

56
58
79

58
71

188
60
75

186
:65

57
46
54
73
73
79
59
75
70
89

134

381
172
554

247
129

181
108

83

92
288

106
114

47 I

47
47
47
47
47
47
47
47
47
47
47
47
50
50
50
50
50
50
50
50
50
50
50
50

49
51
57
57
57
57
42
57
57
57

57
57
57
57

o L±

238
374
509
917
679
883
306
374

1087
374
815
713
441
849

1222
509
238
ID

136
781
781
985
306
849
679

1358
2818

3710
1..6O32~

3508
4000
1645

839

1129
.7452
1581
1839

9658
10707
10859
11041

10576
11593
10567

10876
10926
10770
11119
11141
10792
10946
11785
11572
11111
10348
10128
9290
9673
9085
9005
9253

10852
22140
45301
39604
42205
35907

62637

18098
55909
27264
22825

74676

13913
17920
25695

30455
24530

lU3UA

9274
9871

10223

10488
9709

10500
10008
10259

9419
9909

10049
10429

9721
9908

11277
11061
10443

9141
9217
9346
8226
8256
8148
8716
9556

22818

64455

38485
40697

31608
75256

12503
68379
25056

19822

48284

10668
20081

30881
35857

37355

7917
7917
7917
7917

7917
7917
7917

7917
7917
7917
7917
7917

7917

7917

8411
8411
8411
8411
8411
8411
8411
8411
8411
8411
8411

8411

7123
8414
7304
7304
7304
7304

2954
7304
7304
7304

3088
3088
7304
7304

7304
7304

5..
154
103

19

26

103

24

37

26
2R

___ _ _, , _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cnZ
Bata shading indicates radioactivity >1000dpm/100cm2
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G2224
G2225
G2226
G22Z7
G2228
G2229
G2230
G2231
G2232
G2233
G2234
G2235
G2236
G2237
G2238
G2239
G2Z40
G2241
G2242
G2243
G2244
02245
G2246
02247
G2248
G2249
G2250
G2251
G2252
G2253
G2254
G2255
G2256
G2257
G2258
G2259
G2260
G2261
G2262
G2263
G2264
G22R6

05/25/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
05/04/93
06/02/93
05/04/93
05/04/93
05/04/93
05/05/93
05/05/93
5s/0n/93

98
22
50
56
34
44
17
31
22
49
38
52
59

104
98
75
28
49
76
17
48
16
36
40
42
44
47
34
21
15
43
96
62
51
52
4

44
8

16
45
78
&A

156

11 X
11 118
11 169
11 31
11 103
11 56
11 195

111 13

11 87

11 <.8

5 5 6

5 159
5 179

5

5 149

11 51

5 561

11 2 1

5 1 5 9
5 7

11
8 ID

11 169

11 IDS

11 S8 I D

11 26.
5 O
5 ~

20
11
16
16
13
15
11
13
11
15
14
16
17
21
21
19
12
15
19
11
15
9

13
13
14
14
14
12
11
10
15
21
17
16
18
7

15
9

10
14
18
I15

311
95

113
109
128
110

76
64
75

164
118
106
132
234
128
132

97
127
99
67
92
76
66
90
89
91

121
126
92

151
77

126
164
136
160

1226
1806
1677
2290
1710

613
226
581

3452
1968
1581
2419

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

2290
2419
1290
2258
1355

323
1677
1161

839
1613
1581
1645
2613
2774
1129
3032

645
2226
3452
2548
3323

1774
ID

806
2710
2323
1548

20021
25277
23464
22773
20028
18885
19916
18882
23974
19511
19237
16446
13307
12864
14467
14718
17598
15415
12735
18774
18158
19176
19479
20650
19129
18949
16190
12739
60695
15071
15600
15742
14386
14743

3913
12492
10874
12787
16300

17517
16289

21968
25998
24077
18910
17383
16540
18193
27006
27190
18467
18094
19376
15076
16859
18492
16018
20793
20007
16167
20804
27618
34978
18493
18808
17572
17976
16419
14391
23817
15298
15395
15011
12038
11495

3817
19681
11913
13809
17481
21039
19553

7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7304
7298
7298
7298
7298
7298
7298
7298
7298
7304
7304
7304
7304
7304
7304
7304
3158
7304
7304
7304
7298
7298
7298

112
39
82

124
112
8A

57
57
57
40
40
40

26
20
24
26
25
23U ,_ _ w_ __ __L-- ! _ ,, _ -- _ I I I I I I

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpy/100cmT
Bata shading indicates radioactivity >lOOOdpn/lOOc 2
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uZ. o o

G2267
G2268
G2269
G2270
G2271
G2272
G2273
G2274
G2275
G2276
G2277
G2278
G2279
G2280
G2281
G2282
G2283
G2284
G2285
G2286
G2287
G2288
G2289
G2290
G2291
G2292
G2293
G2294
G2295
G2296
G2297
G2298
G2299
G2300
G2301
G2302
G2303
G2304
G2305
G2306
G2307

U
0

0

0

0

0

0

0

0

0

0

0

0

O

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

O
0

0

0

0

0

U5/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
05/05/93
06/02/93
06/02/93
06/02/93
06/02/93
06/02/93
06/02/93
06/05/93
05/05/93
05/05/93
05/05/93
06/02/93
06/02/93
06/02/93
06/02/93

45
14
34
40

109
69
74
80
61

112
93
97

158
89
23
21

381
85
69
37
72
67
22

12
50
28
27
64
12
12
9
6

10
7
16
28
17
19
10
7

10
5

46
149

9
82

41U

344

87

21
21
5

ID
11
ID
43

118
62
72
11
ID
11
In

SU

68
84
90

118
97

105
141
134
184
123
123
105
80
70

122
196
127
106
128
135
105
110
73
91

122
119
82

84
91

104

4u
40
40
40
40
40
40
40
40
40
40
40
40
40

40
40
40

40
40
40
40
40
40
40

40
40
40
40

lbl3

903
1419
1613
2516
1839
2097
3258
3032
4645
2677
2677
2097
1290
968

2645
:,S:,,50 52*
2806
2129
2839
3065
2097
2258
1065
1645
2645
2548
1355

1419
1645
2065

21
22
23
25
23
24
27
26
30
26
26
24
22
21
25
31
26
24
26
25
24
24
21
23
25
25
22

1/103

17574
16778
14835
16860
17236
15489
21444
16661
33059
22388
17326
14971
14976
13177
13443
15831
14401
15754
14253
35371
15875
22665
15353
15780
21819
37888
16012
4479
4442
5256
4628
4521
5164
4956
13534
21667
21991
5639
3740
4209
4nnn

Auu10
20414
25050
23513
17206
18325
17829
19962
17491
40559
24361
18019
17284
16690
18919
18205
14780
15690
19218
17856
38888
18170
23499
18796
17135
23072
45668
13855
3985
4349
4860
4523
4278
4404
5193

16391
22057
25215
6226
4745
4415

I112

7Z98
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
7298
3158
3158
3158
3158
3158
3158
3158
7298
7298
7298
3158
3158
3158

3158

40
40

40

22
23
24

___ _ . _ _ _. __. __ _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/lOOc 2

Beta shading indicates radioactivity >1000dpm/lOOc12
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G2309

G2310

G2311

G2312

G2313

G2314

G2315

G2316

G2317

G2318

G2319

G2320

G2321

G2322

G2323

G2324

G2325

GZ326

G2327

G2328

G2329

G2330

G2331

G2332

G2332

G2333

G2333

G2334

G2334

G2335

G2335

G2336

G2336

G2337

G2337

G2338

G2338

G2339

G2340

G2341
G2342

a
0
0
0
0
0
a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

00
0
0

0
O

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93
06/02/93
05/05/93

05/05/93

05/05/93

05/05/93

06/02/93
06/02/93

06/02/93
06/02/93

06/02/93
06/02/93

06/02/93

05/05/93
05/05/93

05/05/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93
06/03/93

06/22/93
06/03/93

06/22/93
06/03/93

06/22/93

06/03/93

06/22/93
05/05/93

05/05/93

05/05/93
05%/05/930-1

10
8

11

9
8

10
5

2
11
39

21

13

13

11
8

7

18

11
14

6

12

38

31

12

16

11

ID
16

5
ID
11
ID
ID
16

174
82
41
41
16
ID
ID
53
16
32
ID
36

169
133
27

9
8
8

9
8
8

8

7

6

9

13
10
8

8

9
8

8

10
9

9

7

8

13

12

9

70
65
62
87

68
117
115

67

83

68

71

74

52

61
49
52
68
79

40

40

40

40

40

40

40

60

60

60

60

968

806

710
1516

903

2484
2419

411

1349

469

645

821

ID

59

290
387

903
1258

21
20
20
23

21
25
25

23

24

23

23

23

21

22
19
19
21
22

4039

4067

3908

4299

5965

4023
3991

4129

4669

4937
14590

11057
12553
17060
5162

4530

4260
4433
4662

5964

3379
7063

21206

12808
9561

5678

4718

4288

4024

4396

4157

5125
9884

10960
10305

3982

3841

3795

4675

6010
3922
3877
3649
4380
4836

14262

12529
15291
19515

5139
3827
3788
3826
4461

6151
3899

12210
21093
17743

9528

5059

4298

3876

3318

3914

3878

6403

12828

12676
12418

3158

3158

3158

3158

3158
3158

3158
3158

3158
3158
7298
7298
7298
7298
3158
3158
3158
3158
3158
3158

3158
7298
7298
7298

2938

11

12

4

10

9

5

9
27

40

7

7

7

7

7

7

5
5
5

21

27

ID

16

11

ID

21

113
179
144

8

9

7

8

8

7

7
11
13
12

60 1

2938

2938

2938

2938

2938

2938

7298
7298
7298
7298

60

60
40
40
40
40_ w_ __ o_ __ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

_ _ _ _ : s
Alpha shading indicates radioactivity >200dpn/100cmZ
Beta shading indicates radioactivity >lOOOdpm/100c 2
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G2344

G2345

G2346

G2347

G2348

G2349

G2350

G2351

G2352

G2353

G2353

G2354

G2354

G2355

G2355

G2356

G2356

G2357

G2357

G2358

G2358

G2359

G2359

G2360

G2360

G2361

G2362

G2363

G2363

G2364

G2364

G2365

G2367

G2367

G2368

G2369

G2370

G2371

G2372

G2373

G2374

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
O

05/05/93
05/05/93
05/06/93
05/06/93
05/06/93

05/05/93

05/05/93

05/05/93

05/05/93
06/03/93

06/22/93

06/22/93

06/03/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93

06/22/93

06/03/93
06/22/93

06/03/93

06/22/93

05/06/93
05/06/93

06/03/93

06/22/93

06/03/93
06/22/93

05/06/93

05/06/93

06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

06/01/93

7
23
29

18
19

15

39
28

94

21

5

5

11
11
11

5

5

5

7

10
92

92

36

41

51
174

75

7
11
13
11
11
9

13

11
20

64
56

81
62
66
72
93

81
138

40
40

55

55

55

40

40

40
40

60

60

774

516

839
226

355

1032
1710

1323

3161

20

20

23

22
22
21
23
22

27

UAO I

11332
8959
9295
9768

10310
10087
9878
10824
10517
6648

13409
9912

8998

10285
11002
11714

12898

11810

11755

6768

7298

7298

8191

8191
8191
7298
7298

7298

7298

2938

26

15

24

7

9

11

8

16

32

15

11

8

10
6

24
14

17

15

7

13

12

7 101
7 43

7

7

7

7

7

11
11
7

7

91

ID

11

21

5

26
108

43

21

ID

ID

ID

96

43

59

48

5

37
32

80

73

71

68

67

70

70

81
66
85

76

61
77
60

60

60

60

60

60

60

55

55

60

60

55
55

1173
762

645

469

411

587

587

1232
355
968

938

59
710
161

24
23

23

23

23

23

23

24
22
24

23

22
23
21

5742 5147 2938
4243 4008 2938

4459 I 4135 I 2938

4585 I 4113 I 2938

4375 I 4133 I 2938

4866 I 4258 I 2938

4198 1 4049 I 2938

11
11
6
6
6
6
6
6
6
6

8863

8265
5603

4741

9214

9829

3064

7976

11117

2723
3828

4886

4590
4239

9403
9771

4770

4206 I 2938

8191

8191
2938

8384
10982
3159
5608
6835
2607
3591
4008
3669
3652

8191
8191
3088
3088
3088
3088
3088
3088
3088
3088_ . U , _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cuiZ
Beta shading indicates radioactivity >10OOdpm/100cm2
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G2376

G2377

G2378

G2379

G2380

G2381

G2382

G2383

G2385

G2386

G2387

G2388

G2389

G2411

G2412

G2413

G2414

G2415

G2416

G2417

G2418

G2419

G2420

G2421

G2422

G2423

G2424

G2425

G2426

G2427

G2428

G2429

G2430

G2431

G2432

G2433

G2434

G2435

G2436

G2437
G2A432

06/01/93

06/01/93
06/01/93

06/01/93

06/01/93
06/01/93
06/01/93
06/01/93

06/01/93
06/01/93
06/01/93
05/06/93
05/06/93
05/06/93
05/21/93

05/21/93

05/21/93

05/21/93
05/21/93

05/21/93
05/21/93
05/21/93
05/25/93
05/25/93
05/27/93

05/27/93
05/27/93

05/27/93

05/27/93
05/27/93
05/27/93
05/27/93

05/27/93

05/27/93

05/27/93
05/27/93
05/27/93

05/27/93
05/27/93

05/27/93

05/27/93
0l57/27/90

11

13
9
9

14
8

20
6

11
9
8
12
13
14
65
50
54
34
18
24
54
27
28
35
4
5
9
8
8
6
6

18
S

13
13
17
5

13
16
29
13
1n

6
6

6

6

6

6

6
6
6
6
6

11
12.
11

5

5
5

S
5
5
5
4

4

10

10
10
10

10
10

10
10

10

10
10

10
10

10
10
10
10
In

37

16
16

43

11
75

ID

27

16

11
5

10

161

72

122
123
159
ID
ID
ID
ID
ID
ID
ID
41
ID
15
15
36
ID
15
31
97
15
ID

63

62

67

116

186

813
714

103
105
100
141
75

141
44
36

41
54

48

36

56
59

34

36

65

94

72

69

48

82

37

55

55
55
55
40
40
40
40
40
40
40
40
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

258

226

387

3065

I.:..5887k,

2540

2621

2419

4073

1331
3992

81

ID

ID

484

242

ID

565

685

ID

ID

927

2097

1210

1089

242

1613

ID

524

22

22

22

25

30

58

55

24

24

24

27

22

27

19

18

18

20

19

18

20

20

17

18

21

23

21

21

19

22

18

20

4548

4581
4361
4017

4258

4425

4251

4825

4126

2840

4029

7832

8184

6682

20913

26653

106197

103506
29195

24124

22788

19568

12153

17990

2710

3114

3032

3083

3304

3572

3133

4770

3022

3346

5885

7649

5136

4935

4729

5742

3076

5483

3911
3603
3632

3549
3415

3541

3559

3744

2812

3775

8228

8131

6670

26109

70387

100741

88658

56848

55178

51507

32429

16555

22727

3026

3128

2795

3018

2831

3045

2898

4280

3194

3051

5848

6179

4021

4098

3933
4474

2954

4464

3088

3088

3088

3088

3088
3088

3088
3088

3088

3088

8191

8191

8191

3174

3174

3174

3174

3174

3174
3174

3174

2954

2954

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028

3028OSVV _ v_ �., OV sv zv _ O | _ _

ID - Indistinguishable from Background
CI - Confidance Interval

Alpha shading indicates radioactivity >200dpi/100cm
2

Bota shading indicates radioactivity >lOOOdpr/lOOcm
2
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G2439

G2440

G2441

G2442

G2443

G2444

G2445

G2446

G2447

G2448

G2449

G2450

G2451

G2452

G2453

G2454

G2455

G2456

G2457

G2458

G2459

G2460

G2461

G2462

G2463

G2464

G2465

G2466

G2467

G2468

G2469

G2470

G2471

G2472

G2473

G2474

G2475

G2476

G2477

G2478

G2479

G2480

0
0
0
0
0
O
0
0
0
0
0
0
0
O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
O
0
0
O
O
0
0
0
0
0

05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/27/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93
05/28/93

10
10
10
10
10
10
10
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

10
ID
ID
67
5

ID
174
5

21
46

36
82
41
36
5
5
41
36
15
67
ID
15
5
26
5
46
ID
26
ID
31
10
26
36
62
51
ID
26
ID
21

108

70
78
68
76
77
90
120
44
77
72
66
81
65
55
69
62
71
73
75
75
81
83
46
80
70
56
55
56
72
56
75
65
64
73
58
71
85
77
73
70
70
62

42

42

42

42

42

42

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36
36

1452

1048

1371

1411

1935

3145

333

1708

1500

1250

1875

1208

792
1375

1083

1458

1542
1625

1625

1875
1958

417

1833

1417
833

792

833

1500

833

1625
1208

1167

1542
917

1458

2042
1708

1542
1417
1417
1083

22
21
22
22
23
25
18
21
21
20
22
20
19
20
20
21
21
21
21
22
22
18
22
21
19
19
19
21
19
21
20
20
21
19
21
22
21
21
21
21
20

5752

6067

6532
6503

7178

10575

2513

5292

4939

4751
6366

6065
5374

5680

5617

5809

6002
6889

6892

7950

6156

2973
4882
4563

4430

4429
4637
4462
4564
4666

4980
4807
5224

5639

5755

6161

5818
5932
6221

4299
4761

4043

4325

5146

4620

4931

5235

6792

3128
4555

4489

4474

5099

5031

5208
5246
5399

5401

5434

6172

6556

7675

5591

3137

4238
3948

3626

4007
3495
3666

3750

3772

3822

4000

4279
4490

4445
4226

4455

5168

4808

4645
91 A

3028

3028

3028

3028

3028
3028

2990

2990

2990
2990

2990
2990

2990
2990
2990
2990

2990
2990

2990
2990
2990

2990
2990

2990
2990
2990

2990

2990

2990
2990
2990

2990
2990

2990

2990

2990

2990
2990
2990

2990
2000a - - a - 4 - . - . -- a -- I - I I - - - S � .5.

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2
Bata shading indicates radioactivity >1000dym/100cm2
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GZ482

G2483

G2484

G2485

G2486

G2487

G2488

G2489

G2490

G2491

G2492

02493

G2494

G2495

G2496

G2497

G2498

G2499

G2500

G2500

G2501

G2502

G2503

G2504

G2505

G2506

G2507

G2508

G2509

G2510

G2511

G2512

G2513

G2514

G2515

G2515

G2516

G2516

G2517

G2518
G2518

0
0
0
0
O
0
0
0
0

0
0
0

0
0
0

0
0
0
0

0
0
0
0
0
0
0

0
0
0

0
0

0
0

0
0
O

0
0
0
0

0
a

05/28/93
05/28/93

05/28/93
05/28/93
05/28/93
05/28/93

05/28/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93
06/01/93

05/28/93

05/28/93

06/02/93

06/03/93
06/22/93
06/02/93

06/02/93
06/02/93

06/02/93

06/02/93

06/02/93
06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/02/93

06/03/93

06/22/93
06/03/93

06/25/93
06/02/93

06/03/93
06/22/93

11
8
8
8
9
7
5

15
16
24
25

16

11
10
17
37
13
8
6
9

6
6

6
6
6

6
6

6
6
6

6
6
6

6
6
6
6
6
8
7

26
10
10
10
15
5

ID
48
53
96

101
53
27
21
59

165
36
10
ID
11

8
7
7
7
8
7
7
9
9

11
11

9
8
8

10
13
9
7
7
8

65
59
73
76
73
71
59

36

36
36
36
36

36
36

958
1542
1667

1542
1458
.958

19
21
21

21
21
19

73

56

71

36
36

60

1542

833

645

7
7
9
6

12
5

12

9

11
7

9

9
14
14
7

7

6

7

8
8
8

8
8
8

8
8
8

8
8

8
8

8
7

7

8
7

ID
ID

5
ID
21
ID
21

5
16
ID
5
5

32
32
ID

ID

ID
ID

8
8
8
7
9
7
9
8
9
8
8
8
9
9
7

7

7
7

21
19

23

23

22

3702

4251
44Z4

4606
4594
5387
4700

5366
5566

5332
5190

5089
5707

5573

5537

6170

4620

5663
4216

4173

4243

4730
4415

4581
4600
4349

5023
4662
4566

4312

4873

5228

2900

4302

5191
4389

4329
3864
3753
3753
3853

4516
5294

4999

5074
4814
4976

5258

4996

5204

5544

4257
6218
3774

4130
3776
3823
4034
4114
4368

4193
4367

4421

4336

3924

4577

4300
2714

3761

2990
2990
2990

2990
2990
2990
3088

3088
3088

3088
3088
3088
3088
3088
3088

2990

2990

3158
2938

3158
3158

3158
3158

3158

3158

3158
3158
3158
3158
3158

3158
3158

3158
2938

731 601 762
4216 1 3517 1 2938

761 491 1452

5469 3647 3158
4330 I 4369 1 2938

AnI A60 LAO
- � - - - - - I - I .1. 1. A.

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/l00cm2

Beta shading indicates radioactivity >lOOOdpm/lOOcm 2
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Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
(Continued)

G2519
G2520
G2520
G2521
G2521
G2522
G2522
G2523

G2523
G2524
G2524

G2525
G2525
G2526
G2527
G2528
G2528
G2529
G2529
G2530

G2530
G2531
G2531
G2532
62532
G2533
G2533

G2534
62534

G2535
G2535

G2536

G2536
G2537
G2537
G2538

G2538
G2539
G2539

G2540
G2540

0

0

0

0
0
0

0
0

0
0
0
0

0
0
0

0
0
0
0
0
0

0
0
0

0
0
0

0
0

0
0

0

0
0
0

0
0

0
0
0

0
0

06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/02/93
06/02/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93

59 60 ID 22
7 7 ID 7 6514 5412 2938

69

74

60 528

70 1

821

587

ID

ID

ID

587

528

235

ID

293

ID

ID

ID

23

23

23

22

22

22

24

24

23

23

24

23

22

23

21

21

22

23

6158

5195

7187

5859

4965

3383

5274
4599

4585

4301

4573

3679

4274

4271

3793

3881

3827

3720

3880

4520

5405

4702

5569

4510

3366
5130
4274

4213

4039

4239

4203

4574

4447

4111

4021

4004

3801

3894

4556

2938

2938

2938

2938

2938

3158
3158
3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

ID I

ID

ID

176

TI

ID - Indistinguishable from Background

CI - Confidence Interval

Alpha shading indicateu radioactivity >200dpm/lOOcm
2

Beta shading indicates radioactivity >lOOOdpm/100cm2
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Table 18
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
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G2541
G2541

G2542

G2542

G2543

G2543

G2544

G2544

G2545

G2545

G2546

G2546

G2547

G2547

G2548

G2548

G2549

G2549

G2550

G2550

G2551

G2551

G2552

G2552

G2553

G2553

G2554

G2554

G2555

G2555

G2556

G2556

G2557

G2557

G2558

G2558

02559

G2559

G2560

G2560

G2561
G2561

0
0
0
0

0
0
0

0
0

0
0

a

0
0
0
0
0
0

a

0
0

a

0

0
0
0
0
0
0
0

0
0

a

a
a

O
a
O

06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/03/93
06/22/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93

7 7

I

ID

ID

7

6

60

59

67

67

ID

ID

23

3618 1 3515 1 3127

3

9

20

14

15

23

24

35

17

20

13

471 67 ID
10

5

69

37

43

85

91

149

53

69

32

64

107

ID

30

79

5

ID

8

8

10

11

11

13

10

10

9

10

12

7

9

491 67

541 67

581 60

951 60

651 60

ID

ID

ID

2053

293

ID

1994

1290

938

54 60

94! 60

821 60

22

21

22

22

22

25

22

21

25

24

23

22

22

22

20

23

25

25

24

24

5230 1 4828 1 2938

6305 1 5907 1 3127

5301 1 5359 1 2938

4580 1 4071 1 3127

5783 1 5122 1 2938

6800

6247 1 4547 1 2938

6192 1 2938

7217 1 5794 1 2938

4964 1 4410 1 3127

8356 6 5477 1 2938

76! 60
5029 1 3921 1 2938

641 60 235 1
4705 1 4398 1 2938

571 60

27

7

13

23

8

4

58

45

60

60

651 67

ID

ID

ID

ID

1525

1466

528

587

4690

6180

4336

5774

5301 1 6660 1 3127

2938

2938

4546 5851
931 67

11i 4981 1 4156

8

7

92

76

77

67

67

67

5849 1 4378

3127

3127

3127

31274863 1 4327

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >20Odpm/lOOcmZ
Beta shading indicates radioactivity >lOOOdpm/lOOcm

2
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Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.
(Continued)

VZODb
02562
G2563
G2563
G2564
G2564
G2565
G2565
G2566
G2566
G2567
G2567
G2568
G2568
G2569
G2569
G2570
G2570
G2571
G2571
G2572

G2572
G2573
G2573
G2574

G2574
G2575

G2575
G2576
G2576

G2577
G2577

G2578
G2578
G2579
G2579

G2580
G2580
G2581
G2581
G2582

U
0
0

0
0
0
0

0
0
0
0
0
0
O
0

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0

0
0
0
0
0

Ub, U4/ S
06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93

06/04/93
06/23/93
06/04/93
06/23/93
06/04/93
06/23/93
06/04/93

06/23/93
06/04/93
06/23/93
06/04/93
06/23/93

06/04/93
06/23/93
06/07/93

06/22/93
06/07/93

06/22/93
06/07/93
06/22/93

LU

ID

ID

ID

ID

30

ID

ID

ID

ID

ID

ID

ID

25

74

35

5i

91.

37

21

83

70

48

70

81

79

63

75

66

63

61

82

59

78

141

137

252

121

82

76

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

60

60

60

60

938

176

ID

176

821

704

ID

469

ID

ID

ID

880

ID

645

4340

4106

.± o s o .

3578

1290

938

411

Iuu0

5192

4098

4213

4641

4333

4540

4811

5973

5816

4975

6229

4082

6259

19891

17158

15279

26040

10325

10569

11224

bO If

4573

4483

5455

5182

5121

4927

5046

6381

6263

4293

5773

4060

5442

7487

10176

11283

31705

10588

9879

9363

J3L1I

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

3127

6308

6308

6308

63080 106/07/93 9 5 7
02582 I 0 l06/22/93 67

_ _ _ . _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicateu radioactivity >200dpa/100clcz
Beta shading indicates radioactivity >lOOOdpi/loocm2
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Table 18
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
(Continued)
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Page 33

G2584
G2585
G2585
G2585
G2586
G2587
G2587

G2588
G2589
G2590
G2591
G2592
G2592
G2593
G2593
G2594

G2594
G2595
G2595

G2596

G2596
G2597
G2597

G2598
G2598
02599
G2600
G2601
G2602
G2603
G2603
G2604

G2604
G2605

G2605
G2606
G2606
G2607

G2607

G2608
G2608

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

O

06/01/93
06/07/93
06/22/93

06/07/93
06/22/93
06/07/93
06/22/93
06/17/93

06/17/93
06/17/93
06/17/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93

06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/17/93
06/17/93
06/17/93
06/17/93
06/07/93
06/22/93
06/07/93

06/22/93
06/07/93

06/22/93
06/07/93
06/22/93
06/07/93
06/22/93

06/07/93
06/22/93

14 65

5

43
16

10
9
7

33I 5 OZ: I 3U55
13870 3682 308811340 956 6308

57 60 ID 22
16

15

18
1
8
6

18

11

27

27

6

7

27

20

9
4
8

22

8

65

10

8

152

59

53

59
ID
10
ID
69

32

117

117

5

11

117

69
15
ID
10
91

16

27

16

13755 1 12349

103

146
84
88
58
70

71

91

102

68

65

87

98
105

72
73
61

95

79

151

78

48

262

60

60

39

39
39
39

60

60

60

60

60

60

60

39
39
39
39

60

60

do

2522

3226
3513

1362
2222

645

1818

2463

469

293

22826 1 23663

9295
8160
8780
8791

15271

8460
7638
8407
9023

13857

19085 15483

24358 1 21787

21787 1 9146

8952 1 8466

11291 1 11843

6308

6308

5397
5397
5397
5397
6308

6308

6308

6308

6308

6308

6308

5397
5397
5397
5397
6308

6308

6308

6308

6308

6308

1584

2229
4731
2366
2437
1577

2053

1114

5331

17616 1 14623

11301
7657
7555
7426

17366

9136
7338
7163
7175

16176

12357 1 12745

28935 1 34719

9950 1 9499
60 1 1056

8016 1 7509

60

R6

ID

... 67

43107 I 44875

- - -- � - - n - - a -- a -� I � � - 1. - A. - A.

ID - Indistinguishable from Background

CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm2

Beta shading indicates radioactivity >lOOOdpz%/lOOcm2
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Radioactivity Survey

Fansteel, Inc.
(Continued)

Page 34

G2609
G2609

G2610
G2611
G2612

G2613
G2614
G2614

G2615
G2615
G2616
G2616
G2617
G2617
G2618

G2618
G2619
G2620
G2621

G2622
G2623
G2624

G2625
G2626
G2627
G2628
G2629

G2630
G2631
G2632
G2633
G2634
G2635
G2636
G2637
G2638

G2639
G2640
G2641
G2642

G2643
G2644

0
0
0
0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
0
O
0
0
0

0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
O

0
0

06/07/93
06/22/93

06/17/93

06/17/93
06/17/93
06/17/93
06/07/93

06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/07/93
06/22/93
06/14/93
06/14/93
06/17/93
06/17/93

06/17/93
06/17/93
06/14/93
06/14/93
06/14/93
06/14/93
06/17/93
06/17/93

06/17/93
06/17/93

06/17/93
06/17/93
06/17/93
06/17/93
06/14/93
06/14/93

06/14/93
06/14/93
06/14/93
06/16/93

06/16/93
06/17/93

7
2
2
4

26

6
6
6
6
5

5
ID
ID
ID

112

7
6
6
6

11

452
66

63
50

54

60
39

39
39
39

""22991*
1935

1720
789

1075

45
20

20

19
19

7168

7495
6528
6520

21785

6918
7053
6695
6508

19460

5397

5397
5397
5397
6308

36

10

6

20
34

5
9
8
4

4
20
2

5
8
7
4

14
1
1

9
1
4
3
6
8
3
1
5
S

165

27

ID

5

74
143

ID
15

10
ID
ID
74

ID
ID
10
5

ID
40
ID
ID

15
ID
ID

ID
5

15
ID
ID

ID
TI

132

113

121

68

64

66
66
56
72

56
55
51
39
65
58
73
56

51
88
Ar9

4223

3109

3578

469

235

1935

1935
1219
2366

1219

1147
860

ID

1864
1362

2437
1219

287

2939
1935

17871

12786

8375

6801

21248
19796

6776

7361
6700
7085
6883
6401
5436
6112
6984
6889
5312
6669
7284
6875
7338
7123
4695
6146
6287
6601
6494
6483
7346
7020

15192

11288

7380

6982

17381
14731

6501

6672
6362
6827
6384
6149
5493
6058
6633

6223
5499

6505
6897

5706
6903
6492

5173
5500

5226
6259

5789
6117
6460
6853

6308

6308

6308

6308

5674
5674
5397
5397
5397
5397
5674
5674
5674
5674
5397
5397
5397
5397
5397
5397
5397
5397
5674
5674
5674
5674
5674
5646
5646
5397

___ s s _ _ _ _ _ t w | wo wow) v _

ID - Indistinguishable from Background

CI - Confidence Interval

_ _

Alpha shading indicateu radioactivity >200dpm/100cm

Beta shading indicates radioactivity >lOOOdpm/lOOca
2
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G2646

G2647

G2648

G2649

G2650

G2651

G2652

G2653

G2654

G2655

G2656

G2657

G2658

G2659

G2660

G2661

G2662

G2663

G2664

G2665

G2666

G2667
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G2686
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O
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0
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0

0

0

0

0

0

0

0

0

0

O
0

0

0

0

0

0

0
0

06/17/93
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06/16/93

06/14/93
06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/16/93

06/16/93

06/17/93

06/17/93

06/16/93

06/16/93

06/17/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/16/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

06/14/93

6
6

6

6

6

5

5

5

5

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

5

5

5

5

5

ID
10
ID
ID
ID
20
15
ID
ID
15
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
10
10
25
ID
ID
ID
25
5

20
35
ID
10
10
10

54

54

69
63

58

39

39

47

47

1075
2151
1147
789

19
21

21

20

53

41
66

59

60

52
61

56

71
70
68

73

66

56

56

65

65

74
55

47
47
39
39
47
47
39
47
47
47
47
47
47
47
47
47
47
47
47

430
ID

1935
1434
932
358

1577
645
1720
1649
1505
1864
1362
645
645
1290
1290
1935
573

20
19
20
20
21
20
20
20
22
22
21
22
21
20
20
21
21
22
20

luau
7183

7229
7320

6671

6295

6592

6400

6438

6121

6616

6797

5840

6686

7004

7067

5272

7163

6770

5732

7280

7094

6614

6469

6639

6566

8747

6664

6840

7121

6275

6782

6470

6597

6495

6634

6757

6737

6696

2304

2412

2312

6679
6847

6214

6049

5839

6172

5580

5533

5997

5626

5977

5440

6407

6564

6390

6239

6740

6158

5703

6729

6370

6256

6316

5959

5747

6355

5892

5970

5918
6171

6088

6137

6210

6193

6539

6749

6488

6504

2223

2214

2333

5397

5397

5646

5646

5674

5674

5674

5674

5674

5674

5646

5646

5397

5397

5646

5646

5397
5646

5646

5646

5646

5646

5646

5646

5646

5646

5646

5646

5646

5674

5674

5674

5674

5674

5674

5674

5674

5674

5674

5674

5674
_ . . _ _ _

ID - Indistinguishable from Background
CI - Confidence Interval

Alpha shading indicates radioactivity >200dpm/100ccZ

Beta shading indicates radioactivity >1O00dpm/100cm
2



Table 18
Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.
(Continued)

(-
Page 36

G2688

G2689

G2690

G2691

G2692

G2693

. M-1 - ..

o 06/16/93 3

o 06/16/93 4

o 06/16/93 2

o 06/16/93 9

o 06/16/93 1
o 06/16/93 1

6
6
6

6
6
6

ID
ID

ID

15

ID

it

6
6
6
8

5
5

71

58

45

68

64
73

47
47

47
47
47
47

1720

789

ID

1505

1219
1 R86

22
20
19
21
21
22

57Z8

5514

5583

6248

6072
AA4431

.5370

5255
5373

5650

5553

591I

5646

5646

5646

5646

5646

5646
SAAR

ID - Indistinguishable from Background

CI - Confidence Interval
Alpha shading indicates radioactivity >200dpm/100cm 4

Beta shading indicates radioactivity >lOOOdp/100cm2 .
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