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NRC, Re: Summary of Fansteel Meeting
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9 22Jun99 9905180238 - |Memorandum to Theodore S. Sherr, NRC, from John W.N. Hickey, NRC, Re: Review of Fansteel

Financial Assurance Cost Estimate Update December 1998
10 08Jul99 Letter to John J. Hunter, Fansteel, from Melanie Galloway, NRC, Re: Site Decommissioning Plan
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'December 28, 1993
(L mJW"””

Mr. Harvey Spiro

Project Manager

Regulatory Issues Section

Low Level Waste Division

U.S. Nuclear Regulatory Commlss1on
Washlngton, DC 30555

RE: Transmittal
Final Report
Remedial Asseéssment
Fansteel, Muskogee, OK

Dear Mr. Spiro:

In accordance with Fansteel Inc. (Fansteel) Nuclear
Regulatory Commission (NRC) License No. SMB-911, License
Condition 26, amended December 21, 1992, Fansteel is pleased
to provide you with the enclosed final report for the
remedial assessment of our Muskogee, Oklahoma, facility.

This report documents the results of the remedial assessment
activities performed by Earth Sciences Consultants, Inc.
(Earth Sciences), a wholly owned subsidiary of American Waste
Services, Inc., at our facility during 1993. The work
performed as part of the remedial assessment was conducted in
accordance with Earth Sciences’ Remedial Assessment Work Plan
(revised July 1992) which the NRC approved by incorporation
into Fansteel’s NRC license amendment dated December 21,

1992.

Please review that portion of the remedial assessment
regarding the deep aquifer wells expeditiously. Fansteel
would like to appropriately abandon these wells as the data
acquired point to no contamination of the deep aquifer. The
closure would abate potential impacts caused by communication
of these wells with the surface.

Fansteel is moving forward with the preparation of a site-
specific decommission plan for the Muskogee, Oklahoma,

facility to address the concerns identified in Earth

Sciences’ Remedial Assessment Report. Fansteel will be
providing the NRC with a final decommissioning plan by the Nlu‘o

31229 |
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‘deadline identified in our amended NRC license, June 30,

1994.

Should you have any questions regarding the Remedial

Assessment Report, please feel free to contact me or our
consultant, Earth Sciences, at any time.

JJH/bsm

_enc.

cc: A.
L.
K.

M.
J.

Davis, US EPA
Dimick, OKRDEQ
Kirk, OKDEQ

‘R. Garrity

J. Mocniak
Harrick, ESC .

‘Sincerely,

."- . /JOHN HUNTER
_ Corp. Mgr., Process Eng. &
Facilities Construction




Technical Report

Remediation
Assessment

Fansteel, Inc.
Muskogee, Oklahoma

Volume 1 of 4

Kirkpatrick & Lockhart
Pittsburgh, Pennsylvania

Project No. 111
Degember 1993

Earth Sciences
Consultants, Inc.



9401240045 931228
PDR ADDCK 04007380
[ | PDR

[

Technical Report

Remediation
Assessment

- Fansteel, Inc.

Muskogee, Oklahoma

Volume 1 of 4

Earth Sciences Consultants, Inc.
One Marquis Plaza -

5315 Campbells Run Road
Pittsburgh, PA 15205
412/787-3200

FAX 412/787-3208

Technical Services Headquarters
Export, Pennsylvania

Branch Offices
Akron, Ohio
Denver, Colorado
Philadelphia, Pennsylvania



‘Table of Contents

, Volume 1

Executive Summary

1.0 Intro'duction'

11
1.2
13

14

20

3.0

1.5

Site Location and Setting
Facility Process Descriptions
Project Background
Purpose and Objectives
Report Format '

Scope of Work and Field Activities

2.1
22
23
2.4
25
2.6
2.7
2.8

29

.Drilling and Sml Sampling
Monitoring Well Installation and Development
Groundwater Sampling

Test Pit Excavation and Soil Sampling
Pond Residue Sampling

Surface Water and Sediment Sampling
Seep Sampling : '
Hydrogeological Testing

2.8.1 Slug Tests :

2.8.2 Pumping Tests

Background Radiological Sampling

2.10 Site Radiological and Geophysical Survey

2.10.1 Instrumental Survey of Exterior Grounds

2.10.1.1 Radiological Survey
2.10.1.2 Geophysical Survey

2.10.2 Instrumental Survey of Building Exterior Surfaces
2.10.3 Instrumental Survey of Building Interior Surfaces
'2.10.4 Instrumental Survey of Equipment and Facilities

2.11 Air Monitoring
2.12 Site Survey
2.13 Laboratory Analysis

Geology and Hydrogeology

3.1
3.2
33

34

Regional Geology

Regional Hydrogeology

Site Geology and Hydrogeology

3.3.1 Site Geology

Site Hydrogeology

3.4.1 Single Well Aquifer Characterization



Table of Contents
(Continued)

3.4.2 Single Well Aquifer Characterization Tests
3.4.3 Multiwell Aquifer Characterization Test

4.0 Remediation Assessment Results

'4.1 Chemical Characteristics
4.1.1 Site Soils ,
4.1.1.1 Distribution of Contaminants of Concern in

Site Soils

4.1.2 Pond Residues

4121
4122
4.1.2.3
4.12.4
4125
4.1.2.6

4127
4128

4142

Pond No.
Pond No.
Pond No.
Pond No.
Pond No.
Pond No.
Pond No.

© -1 U

Distribution of Contaminants of Concern in
) Pond Residues -
4.1.3 Surface Water and Sediments
41.3.1 Sediments
4.1.3.2 Surface Water
414 Groundwater
-7 7 7 " 4131 Unconsolidated Zone of Saturation (Shallow
: Monitoring Wells)

41411

Distribution of Contaminants of Concern
in the Unconsolidated Zone of Saturation

Shale Bedrock Zone of Saturation

41421

Distribution of Contaminants of Concern

in the Shale Bedrock Zone of Saturation

42 Radiological Characteristics

4.2.1 Soils

42.1.1 Background Soils

4212 Site Soils

42121
42122

Instrument Survey Results

Soil Analysis Results

42.12.2.1 Borrow Pit Area

4.2.1.2.2.2 Wastewater Treatment Ponds
42.1.2.2.3 Eastern Outslope

42.1.2.2.4 Residue Pond Area

42.1.2.2.5 Central Area

ii

3-8
3-9

4-1

41
41

4-5
4-6
4-6

49
410
4-11
411
413

4-14
4-14
414
415
4-16

417
491

4-21

4-22
4-22
4-23
4-23
4-24
4-24
4-25
4-26
4-27
4-27
4-28 .
4-29



iii

Table of Contents

(Continued)

Page

422 Pond Residues _ - , - 429

4221 Pond No.2 and Pond No. 3 4-29.

"~ 4222 Wastewater Treatment Residue Impoundments - 4-30

4223 PondNo.5 , "4-30

4.2.3 Surface Water and Sediments : ' 4-31

: 4.23.1 Surface Water 4-31
4232 Sediment _ . ' 4-31

424 Groundwater L 4-32

" 4.24.1 Unconsolidated Zone of Saturation ‘ :

(Shallow Wells) . ‘ : 4-32

4.2.4.2 Bedrock Zone of Saturation S 4-35

. 4.2.5 Buildings and Equipment ’ : . 4-35

4.3 Air Monitoring Results : : - - 4-36

44 QA/QC- o . 4-37

'5.0 Summary of Results o ‘ o 5-1
Tables

Table 1 - Monitoring Well Installation Data Summary
Table 2 - Typical Concentration Ranges, Proposed RCRA Corrective
: Action Levels, and TCLP Action Levels for Soils
.. Table 3 - Chemistry Data Summary, Soil Borings and Momtormg Wells
Table 4 - Chemistry Data Summary, Test Pits
_ Table 5 - Summary of Waste Chemistry Data, Pond 2 Residues
. . Table 6 - Summary of Waste Chemistry Data, Pond 3 Residues
. Table 7 - Summary of Waste Chemistry Data, Pond 5 Residues
Table 8 - Summary of Waste Chemistry Data, Pond 6 Residues
Table 9 - Summary of Waste Chemistry Data, Pond 7 Residues
Table 10 - Summary of Waste Chemistry Data, Pond 8 Residues
. Table 11 - Summary of Waste Chemistry Data, Pond 9 Residues
Table 12 - Chemistry Data Summary, Surface Sediments .
Table 13 - Summary of USEPA Drinking Water Standards
Table 14 - Chemistry Data Summary, Surface Water
Table 15 - Chemistry Data Summary, Shallow Groundwater Zone
Table 16 - Chemistry Data Summary, Deep Groundwater Zone
Table 17 - Background Soil Radioactivity Analysis Results
_Table 18 - Site Grounds Radioactivity Instrument Survey Results



Table of Contents
(Continued)

Figures

Figure 1 - Site Location Map (Dwg 0111-A11)

Figure 2 - Site Plan (Dwg 0111-E428)

Figure 3 - Background Radioactivity Survey and Sample Point Locations
(Dwg 0111-A12E) _

Figure 4 - Plant Grounds Area Radioactivity Survey Point Locations
(Dwg 0111-E500)

Figure 5 - Geologic Cross Sections A-A’, B-B’, and C-C’
(Dwg 0111-E435) '

Figure 6 - Top of Bedrock Contour Map (Dwg 0111-E433)

Figure 7 - Shallow Groundwater Contour Map, Unconsolidated
Materials (Dwg 0111-E429)

. Figure 8 - Potentiometric Surface Map, Water-Bearing Zone -

Shale Bedrock (Dwg 0111-E430)
Figure 9 - Summary of Soil Chemistry Data (Dwg 0111-E431)

Figure 10 - Summary of Pond Residue Chemistry Data (Dwg 0111-E432)

Figure 11 - Summary of Groundwater and Surface Water Quality Map
(Dwg 0111-E409) '

Figure 12 - Summary of Soil Radioactivity Data (Dwg 0111431A)

Figure 13 - Summary of Waste Sample Pond Sediments, Radioactivity
Constituents (Dwg 0111432A)

Figure 14 - Summary of Groundwater and Surface Water Quality Map
for Radioactive Constituents (Dwg 0111409A)

' Volume 2

Appendices

Appendix A - Boring Logs and Well Construction Details
Appendix B - Test Pit Logs
Appendix C - Aquifer Characterization Data

Appendix D - Building and Equipment Radioactivity Survey Figures

Volume 3
Appendix E - Building and Equipment Radioactivity Survey Data

Volume 4

Appendix F - Air Monitoring Data

Appendix G - QA/QC Data

iv



Executive Summary



A

Executive Summary

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

The work performed as part of the remediation assessment included the installation of soil
borings, monitoring wells, and test piis; 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 t’mnfained within Pdndg 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
sampleé collected from the southwest portion of the site, in the area referred to as the borrow

pit.

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

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



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

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

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

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

Respectfully submitted,

7l Tl )

Paul N. Taylor '

. Project Manager
Joseph M. Harrick

Practice Area Manager, :
Liability Management Programs

"4
7 Yy orn
) (L de /1~
Marcel D. Tourdot
Executive Vice President, Regional Manager

- PNT/JMH/MDT:ksm

.' Project No. 111
December 28, 1993



Technical Report
Remediation Assessment
Fansteel, Inc.
Muskogee, Oklahoma

1.0 Introduction

This report documents the remediation assessment performed by Earth Sciences Consultants,
Inc. (Earth Sciences) at the Fansteel, Inc. (Fansteel) facility in Muskogee, Oklahoma. Earth
Sciences was retained by Kirkpatrick & Lockhart on behalf of Fansteel to conduct the remedia-
tion assessment. The purposes of the remediation assessment were to characterize soil and
groundwater quality and determine the magnitude and extent of potential contaminants of
concern present on the subject site. Earth Sciences utilized technically appropriate investigia-
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
ﬁnconsolidéted 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 terminafidn of processing in 1990."
Chemical processing equipment used in the extraction of tantalum and columbium values from
ores and slags was sold and ;emoved 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 sif;e; and cleanup of operating aress.

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/lliquid extraction
processes to separate the dissolved tantalum and columbium which were then precipitated,
purified, calcined, and refined to produce intermediate products (tantalum and columbiuxﬁ
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 materiéls .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

clasgified 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 pfoducts 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-
strict;ed 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 beén operéting under this license
as amended from that date. The NRC controls discharge of radionuclides to surface wéter 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 Protectlon Agency (USEPA) under National Pollutant Discharge
Elimination System (NPDES) Permit No. OK0001643. OWRB approved a monthly ground-
water monitoring plan as éart 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 participgte in the project if

environmental conditions warrant remediation under CERCLA.



1:4

Pond No. 3, located in the northern portion of the plant eite (Figure 2), had been in existence
for -approximately 10 years in 1989. The ’ponﬂ was designed and constructed as a total
retention structure for ore/slag residues produced during the digestion and liquidliquid
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

co'nta.iniﬁg 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 eroupd the structure to collect groﬁndwater'and route it to a wet well shown in
Figﬁr‘e 2. Dikes were constructed above the former grade of the area to the c':onfiwgurations
shown in Figure 2. A single synthetxc liner was installed in the pond with the intent to retaxn
‘ all fluids and residues dxscharged to the structure. '

The original design of the french drain collection system allowed groundwater to discfxarge to
the sﬁmll valley east of Outfall 003 (Figure 2). Some _tini_e after the pond was placed into -
servie"e, 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
watercoursee was then ceased by plugging the outletvpi‘pe; the collecfe‘d fluids were then
pumped from the wet well to Poﬁd No. 3 or to the plant’s wastewater treatment facility. The
quantity of fluid pumped from the wet well fluctuated with weather conditions but typxcally
. had been approxlmately 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 syétemedjaeent 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
releéeed 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 'riirer was terminated by the construction of a temporary dike near

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

approachmg 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-
condltlons 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 mcorporated into Fansteel’s NRC license on December 21, 1992.

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

impact of past site operatlons and ex1st1ng site conditions on the surrounding envxronment '

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 M

residues were characterized to determine if contaminants of environmental concern exist at the
site. Studies were conducted to determine the hydrauiic 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 girborne. transportation of contaminants. The
| goal of the investigation was to present sufficient data to devélop techhically 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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15 Repon 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 pfesents the scope of work
and field activities utilized during the performance of the remediation ésséssment. 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 wafer, 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 gfoundwafer beneath the site. Specific details of

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

2.1 Drilling and Socil 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 throu.gh 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 wére 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 usmg potable

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

" Boreholes for the soil borings and deep.monitoring wells were advanced using 3-3/4-inch inside
diameter continuous flight hollow-stem augers fitted with a 5-foot-long-by-3-inch-diaﬁ1eter~
continuous split-spoon sampler. Split-spoon samples were collected continuously throughout
the dep.t'h of the boréholes. The sampling equipment was steam cleaned between uses to
minimize the potential for cross contamination. Boreholes for the shallow monitoring wells
wél_'e advanced through the unconsolidated materials using 6-1/4-inch inside diameter hollow-
stem augers to facilitate their conversion into 4-inch monit;pring 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 eéc‘h 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 fespectively. However, continuous
split-spoon samples were collected to obtain subsurface lithostratigraphic information from the
deep monitoring well boreholes. Fdr chemical analysis, samples were selected from the 0- to
6-inch interval; the depth interval immediately above the saturated zone, and an interniediate‘
interval displaying the highest organic vapor reading or physical evidence of contamination.
Simil#rly, 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 bofh

chemical and radiological analyses coincided.

Soil samples designated for laboratory analysis were placed on ice and shipped to the appropri-
~ ate receiving iaborétory. Samples receiving radiological analyses were shipped to Accu-Labs
Research, Inc. (Acci.l-Labé) 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 sﬁeciﬁc 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 gite for future reference, if

needed.

Following compietion, 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 di-illing techniques.
Coring v;'as conducted at these locations to obtain an accurate li_thologic 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 46 '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 initiél]y 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
.shpe attached to the lowermost section of pipé 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 concretej base of the drive shoe were reamed out using the
7-7/8-inch tricone drill bit and water-rotary techniques.. This proéedure was followed to
prevent any 'uriconsolidated 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 irito deeper zones of saturation.

Rock cores were obtained utilizing diamond-tipped core bifcs and collected in .an HQ stginless
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 pre,senﬁe of organic vapors utilizing an H-Nu meter and for radiation using a beta/gamma
' metef. 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'qualitatiw}e 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 advancéd into shale bedrock and was compléted 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 fractured4 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 Develogment
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, ﬂu'sh-joipt, 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. Follovﬁng the completion of

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

Groundwater Monitoring Weils MW-151D, MW-161D, MW-167D, and MW-174D were con-
structed similar to the shallow wells. However, due to the placenﬁent of steel casing, augers
were not required for installation. In addition, a slightly lafger bentonite seal (4 feet thick)
was installed to support a substantially la;gei" overlying grout component. Well instalfation

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 irhxtroduced during drilling and well jnsfallation. 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. p‘H and specific
"conductance reéd_ings were considered to have stabilized when rea'dingsvfrom three consecutive
bailers did not vary by r'r-lore,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 witﬁ'a_ 3-1/2-inch PVC bailer which was
'deconmminated between wells using rinses of. hexane, me,thanbl, and 5-peréeht nitric acid

solution followed by a thorough distilled water wash.

2.3 Groundwater Sampling |
Groundwater samples were collected from Momtormg 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 watgf 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) = nr*h x (148 ;—“3’)

where

n = 3.14, 4
r = inside well casing radius in feet, and
h = height of the water column in the well.

Wells weré purged by removing a minimum of three well vo]umeé 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 metef was calibrated by placing the probe in standard solutions of 4.00, 7.00, and 10.60
pH units and ﬁdjusting 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 oxygén meter was field calibrated by adjusting the air temperature and
mean sea level elevation dials to conform to field cond-i‘tions. 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 Jevel in the well was agaih obtained to ensure adequate recovery since
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purging and recorded on the field sheets. The dissolved oxygen probe was lowered into the well
and a measurement of dissolved oxygen was obtained and recorded. The water level meter and
dissolved oxygen probe were decontaminated between sampling locations using rinses of
hexane, methanol, and 5 percent nitric acid solution followed by a thorough distilled water

wash.

Groundwater samples were obtained using dedicated 3-1/2-inch PVC bailers in conjunction with
new clean nylon rope. After collecting the samples with minimal disturbance, the water
samples were decanted directly from the bailer into the appropriate sample'contaihers 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 é&hered to regarding sample handling and

transportation.

‘ 2.4 Test Pit Excavation and Soil Samplin
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 fdr
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 ef‘fectivély 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 mountéd 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
adw}anced 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 dejonized
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

identi_ﬁed 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 Hydrog.eologjca] 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 cbnductivities will be calculated using aquifer type (confined or
gnconﬁned) 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

velecity in the downgradient direction will be calculated usi'ng.the formula:

where

V = average linear flow velocity,

k = hydraulic conductivity,

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

_28.1 Slug Tests
Slug tests were performed on 19 of the newly 1nstalled momtormg 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 w1th pressure transducers were used to record the rate of water level

~ recovery in the monitoring wells during the testing periods. Recovery data generated durmg

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

Penetratfng 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 opérations» 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. Upo’n completion of the step test, the water
‘level in the pﬁmping 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 géllo,n 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 ‘du_rving the pumping test and throughout the water level
recovery". period following completion of the pumping test. Data were reduced using Jacob’s
' Straight-Line Method and other appropriate methods to determine the hydraulic properties of

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

2.9 Background Radiological Sampling N
Background radiological cbnditions 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 b_ackground measurement locations

are shown in Figure 3. . The following measurements were performed at each background

location:



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 radxoactlvxty"of the 6 inches of

_ surface soil. Gross alpha and gross beta radloactmty were

determined by laboratory analysis.

Concentratmn of specific radionuclides in the top 6 1nches of

- surface soil. Specific radionuclide concentrations were deter-

mined by laboratory analysis utilizing gamma spectroscopy and
radiochemical analysis. ,

2-12

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 soi~ls.

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 extenor grounds, paved areas, roads,
concrete pads, etc.

Instrumental survey of buxldmg exterxor 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 quantltatxon of specific radionuclides.

/
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Instrument surveys were conducted at definéd 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 Sﬁrveg 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 v&ere 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 6f 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.

e 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. '

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

e 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 boints. Two different spacings of grid p'oints 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

ata 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 measurgments 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.

e One measurement of gamma activity consisting of one 1-minute
count at a distance of 1 meter normal to the center of the

square.



2-15
Building locations are shown in Figure 2.

2.10.3 Ingtrumental Survey of Building Interjor 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 Sufvey 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
gfavimetrically 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 pfevious sections of this chapter. Contaminants of concern at the
site were defined based on past site operations and historical groundwater, soil, and waste
chefnistry data. All samples collected for chemical analy.éis were analyzed by Earth Sciences’

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

Groundwater and surface water samples collected for laboratory analyéis were analyzed for
total metals (tantalum, columbium, tin, lead, t_xickel,' antimony, arsenic, barium, cadmium,
calcium, chromium, mercury, selenium, and silver), total fluoride, total ammonia, total sulfate,
nitrate, gross alpha, gross beta, and MIBK. Dissolved metals analyses (same specific metals
as above) were performed on 20 percent of the aqueous samples collected for comparative
purposes. The selection of aqueous samples for dissolved metals analysis was based on elevated -
total metals analytical results. Additionally, groundwater samples collected from 13 of the site
monitoring wells were analyzed for the USEPA Target Compound List (TCL) parameters to
verify that the contaminants of concern list identified at the site is comprehensive. Included
in this anhlysis 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 (M'W'-71$), and three upgradient wells to
establish background conditions (MW-51S, MW-151D, and MW-52S). Generally, if gross alpha '

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

mine the contributing species.

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

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

extent of apparent contamination of the samples.

Additionally, 20 percent of the soil samples were analyzed for the USEPA Toxicity Characteris-
tic Leaching Procedure (TCLP) metals to determine the mobility of any contaminant detected.
Soil samples were selected for TCLP metals analysis based on the highest total metals concen-

trations detected.

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

gross alpha, and gross beta.



3.0 Geolbgy 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 d_iscdssed in
Section 3.1 and the regional hydrogeology is presented in Section 8.2. Sections 3.3 and 3.4
discuss site-specific geology and hydrogeology. o

3.1 Regionel Geology | _ :
The city of Muskogee, Oklahoma is located in the unglaciated Osage Section of the Central

Lowlands Physiographic Province. The eastern boundary of the section is delineated by the
lapping of westward dipping Pennsylvanian rocks onto the western edge of the Ozark and the
Ouachita uplifts. On the south, the Osage Section abuts the Arkansas Valley and Ouachita
Mountains. Much of the Osage Section can be described as scarped plains. The topography
ranges from neafly 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 pbrtion 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 Eompact and dense. Units
identified in the Muskogee area include the Hartshorne Sandstone, the McCurtain Shale, and
the Warner Sandstone, in aséending 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).

Althoﬁgh the subject éite is ﬁhysically 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 iﬁ 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 trensitional 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 Upliff (north) to the Ouachita Mountains
(south). Closed folding with an east-west trend characterizes the Arkansas Vailey. 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 Afkansas 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 typica'lly are to the
south toward the axis of the basin.

Bedroci; i1:1 th;e area— of the -subject site is nearly entirely overlain by alluvial deposit37 The
general regional topdgraphy‘v 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. Thgse 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 8 miles wide and
3 to 11 miles long which roughly parallel the river flow direction. Deposits of alluvium
underlying the floodplain consist of clay, silt, sand, and gravel in proportions that vary locally.

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

42 feet and its saturated thickness is approximately 25 feet.

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

water in the Muékogee area as discussed previously in Section 3.1. However, a small amount
of water is.produced frqm 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, rﬂagnesium bicarbonate type.
The quality is affected by precipitation, geology, water movement, and hydraulics of the .
alluvium. The water is suitable for irrigation and for domestic, stock, and limited industrial

purposes.

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

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

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

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

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

the Fansteel property area based on these activities.

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

assessment work plan. Twenty-five of these soil borings were converted into shallow ground-
water monitoring wells (MW-51S through MW-75S) and four into.deep monitoring wells
(MW-151D, MW-161D, MW-167D, and MW-174D). In addition, three observation wells (OW-1,
OW-2, and OW-3) were installed as part of the pumping tests performed at the subject site.
The shallow monitoring wells were installed to the top of bedrock, fully penetrating the
"unconsolidated materials. The deep monitoring wells were installed into the McCurtain Shale
which represents the first bedrock unit encountered beneath the site. The remaining soil
borings not converted into monitoring wells were also drilled into unconsolidated materials to
determine the depth to groundwater in these locations and to provide additional information
regarding the chemical character of the sediments beneath the site. Howevgr,'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 Appendi.x A, unconsolidated deposits underlying the Fansteel site range in
thickness from approximately 8.75 feet (MW-75S) to approximately 34.5 feet (OW-1). These
unconsolidated materials consist of natural soils and heterogeneous fill material. The fill is
probably a heterogenous mixture of man-made materials and reworked natural soils used
during the grading of the site. Fill material was not identified in most of the soil borings,
however, where encountered, thicknesses ranging from 0.5 foot (MW-58) to 24 feet (OW-2)

were observed.

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

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

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

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

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

and gravel iayer 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-518S, 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,
giliceous, 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 incfeasing depth corresponding
to lessening degrees of weathering. Some of the fractures in the basal 30 feet of shale are clay

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

characteristics.

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

southwest.

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

or depositional processes.

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

elevation data (Table 1), slug tests, data (Appendix C), gnd 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
: Moniforing 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-548S. Perched zones of
saturation were not encountered. In the instance where a coarse-grained lens of material was

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

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

hydraulic gradients of 0.0076, 0.003, and 0.0064 respectively. Hydraulic gradient calculations

. are presented in Appendix C.

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

- missivity of the unconsolidated zone of saturation. The hydraulic conductivity of the northeast
water-bearing zone ranged from 1.32 x 102 centimeter per second at Well MW-65S to
5.95 x 10°3 centimeter per second at Well MW-63S. The mean hydraulic conductivity for the
northeast water-bearing zone was calculated as 5.43 x 103 centimeter per second. The
hyﬂraulic conductivity of the southwest water-bearing zone ranged from 5.15 x 103 centimeter
per second at Well MW-56S to 3.12 x 103 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 103 centimeter per second at Well MW-59S and 7.21 x 103 centimeter per second
at Well MW-58S. The mean hydraulic conductivity for the southeast water-bearing zone was

calculated as 5.56 x 10°® centimeter per second.

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

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

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

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

Appendix H.

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

distinct zones of saturation.

. A potentiometric surface map (Figure 8) was constructed based on groundwater elevations

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

3.4.2 Si'ngle 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 3.62 x 10, 1.54 x 105, 1.08 x 103,
and 9.72 x 106 centimeter per second reépectively. ‘However, it should be noted that the
saturated zone in MW-167 was 17 feet compared to 5.5, 6.0, and 7.25 feet in the other three
bedrock monitoring wells. This may account for the anomolously high hydraulic conductivity
at this location. Based on these hydraulic conductivities, mean conductivities were calculated
for the two bedrock flow directions. The mean conductivity for the westerly flow is 8.30 x 106
centimeter per second. The mean conductivity for the easterly flow (includes MW-167D) is

5.45 x 10 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 porbsity of 5 percent, the average linear groundwater velocity was
calculated to be 9.38 x 10”7 and 1.85 x 10-° centimeter per second for the westerly and easterly
flow directions respectively. Based on an effective porosity of 10 percent, the average linear
groundwater velocity was calculated to be 4.69 x 10”7 and 9.27 x 10° 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 porﬁon of the Fansteel property area was determined to be 5.18 x 10 gallon per
minute. The volume of groundwater flow through the shale in the western portion of the
subject property is 8.30 x 10° gallbn 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 équifer. 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-1, OW-2,

and OW-3 were used as observation points.
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A step test performed on the pumping well indicated that the well could not sustain pumping
rates more than 1.0 gallon per minute. A rate of 0.5 gallon per minute produced a slight
" decrease in hydraulic head over time. Consequently, a rate of 0.1 gallon per minute was

determined to be the highest rate at which the pumping well could be pumped in order to

retain its yield for the duration of the pump test. Based on water level measurements made . |

at the designated observation points, it does not appear that the pumping test produced a
measurable response in the unconsolidated aquifer. Although, Observation Points OW-1 and
OW-2 were located onfy 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 methodologieé 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
e 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 p;esented in Table 3 for soil borings and shallow
monitoring well boreholes and Table 4 for test pits.

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

detected in the majority of site soil samples at various concentrations. Antimony, generally not
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ideptiﬁed 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
méjority 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 a2 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). Columbiﬁm
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 feét; MW-658S, 23.5 feet to 26.2 féet'; and
TP-6, 0.8 foot) to 2,100 mg/kg (MW-668S, 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 mg/kg (B-61,
0 foot to 0.5 feet). Nickel ranged from not detected to 79 mg/kg (B-1, 19.5 feet to 22 feet).
Silver was identified in only one sample collected at the site (MW-558S, 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
(MW-66S, 0 feet to 2 feet). Tin ranged from not detected up to a concentration of 2,200 mg/kg
(B-64, 9.5 feet to 12.5 feet). o

Total concentrations of the followin'g metals were present in site soils either within typical
concentration ranges and/or below proposed RCRA corrective action levels: arsenic, barium,
cadmium, calcium, chromium, lead, mercury, nickel, selenium, and silver. Total concentrations
of antimony exceeded the proposed RCRA corrective action level of 30 mg/kg in only two site
soil safnples: 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 af concentrations outside its typical range of less than 0.1 to
7.4 mg/kg. The highest concentrations of tin detected in site soils were present in the
following samples: B-1 (12 feet to 14.5 feet), 1,800 mg/kg; B-35 (11 feet to 12 feet), 440 mg/kg;
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B-36 (11 feet to 13 feet), 480 mg/kg; B-47 (15 feet to 17.5), 710 mg/kg; B-64 (9.5 feet to
12.5 feet), 220 mg/kg; and B-72 (15 feet to 16 feet), 630 mg/kg.

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

130 mg/kg respectively.

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

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

* Fluoride was detected in all site soil samples submitted for analyses up to a concentration of
66,000 mg/kg in B-1 (12 feet to 14.5 feet). No RCRA cox;rective action level has been proposed
for fluoride at this time. The typical range of fluoride concentrations in soil is less than 10
mg/kg to 1,900 m"g/kg.. This éoncentration 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 faot), 5,600 mg/kg; B-29 (0 feet to 0.5 foot, 0'.5 foot to 2.5 feet, and
23 feet to 24.5 feet), 6,400, 43,000, and 6,500 mg/kg respectively; B-35 (10 feet to 11 feet and -
11 feet to 12 feet), 17,000 and 53,000 mg/kg; B-36 (11 feet to 13 feet), 13,000 mg/kg; B-49 (0
feet to 0.5 foot), 7,900 mg/kg; B-51 (24 feet to 26 feet), 5,400 mg/kg; B-52 (0.5 foot to 2.5 feet),
5,600 mg/kg; B-54 (0.5 foot to 2.0 feet), 31,000 mg/kg; B-55 (1 foot to 2 feet and 7 feet to 9.5
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 (15 feet to 17 feet), 5,200 mg/kg; B-64 (18 feet to 20 feet), 14,000 mg/kg;
B-70 (12.5 feef t0 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-718S (2 feet to 4.5 feet), 6,000 ing/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 fegt), 660
mg/kg; MW-59S (9.5 feet to 12 feet), 780 mg/kg; MW-64S (0 feet to 0.5 fdbt), 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
éoﬁective 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 reépectively; B-35 (10 feet to 11 feet and 11
feet to 12 feet), 23,000 and 91,000 pg/kg; B-36 (11 feet to 13 feet), 6,900 ug/kg; B-47-(15 feet
to 17 feet and 24.5 feet to 26 feet), 190,000 and 20,000 pg/kg; B-59 (12.5 feet to 15 feet), 22,000
pg/ke; 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 pghkg; MW-73S (13 feet to 14.2 feet and 14.7 feet to 15 feet), 45,000 and
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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 eaétern 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, ﬂﬁoride, tin, and columbjum) 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
A specific location (B-56) at a concentration that presents some concern. Leachable
concentrations of barium were present in éoils from B-56 at levels sufficient to classify these
materials as characteristically hazardous. Barium was not identified in soil borings
immediately surrounding this location at.signiﬁcant concentrations. Therefore, the presence
of the elevated concentration of barium within B-56 appears to be a discrete and isolated |
occurrence. Columbium, fluoride, and ammonia were also identified at relatively elevated
concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. However, the concentrations
of these constituents were typically less than that exhibited in soils to the east of the

Chemical "A" Building and in the area of Ponds Nos. 2 and 3.
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4.1.2 Pond Residues

Residue samples were collected from each of the ponds located on the Fansteel site including

Pqnds 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

ansalyzed 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).

* Ammonis, chloride, fluoride, nitrate, sulfate, and cyamde

*  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 forthe residue samples on a pond-by-pond

basis.

41.2.1 Pond No. 2 ' ‘

A total of nine residue samples were collected from three sampling locations within Pond No..2
, (f‘igure 2). Silvelj 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. Beryilium was detected at
concentrations ranging from 10.3 to 33.1 mg/kg. Cadmium was not detected in é.ny 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 mgkg. Antimony was detected at concentrations ranging from
61.9 to 576 mg/kg. Selenium was not detected in any Pond No. 2 residue samples. Tin ranged
in concentrations from 830 to 6,000 mg/kg. Columbium ranged in concentrations from 1,200

to 11,000 mg/kg and tantalum ranged from 970 to 7,100 mg/kg. Cyanide ranged from not
detected to 11 mg/kg.
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Analysis of the nine residue samples for TCLP metals indicated that all residue samples
exhibited leachable concentrations of chromium. Five of the residue samples contained
leachable concentrations of chromium in excess of 5.0 milligrams per liter (mg/l), the maximum
contaminant level (MCL). The concentrations of leachable chromium in the five samples
ranged from 5.0 to 20.0 mg/l. '

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

Sodium ranged from not detected to 58 mg/l.

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

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

No semivolatile organic compounﬂs were detected in Pond No. 2 residue samples with the
"exception of di-N-‘butyl éhthalafe. 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 equipmenf. 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 § 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 ét concentrations from 288 to 1,720 mg/kg.
Beryllium ranged from 8.5 to 39.8 mg/kg. Cadmium was identified in only one Pond No. 3
~ residue sample at a concentration of 5.9 mg/kg. Chromium concentrations ranged from 1,540
to 1,970 mg/kg. Mercury ranged from not detected to 3.5 mg/kg. Molybdenum, nickel, lead,
and antimony were detected at concentrations up to 49, 56.4, 137, and 241 mg/kg respectively.
Selenium was not detected in any of the 15 Pond No. 3 residue samples. Tin was identified
at concentrations ranging from 210 to 3,900 mg/kg. Columbium ranged from 720 to 4,400
mg/kg and tantalum ranged from 260 to 2,200 mg/kg. Cyanide ranged from not detected to
concentrations up to 160 mg/kg. '

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

ranging from 6.7 to 36 mg/l.

Ammonia was detected in Pond No. 3 residues at concentrations ranging from 2.9 to 7.5 mg/l.
Chloride ranged from not detected to 48 mg/l. Fluoride was identified at concentrations
ranging from 32 to 670 mg/l. Nitrates raﬁged 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 i'anging 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/] 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 organi¢ 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. § 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 c_ohcentrations ranging from 28.1 to 119 mg/kg. Beryllium ranged
from 3.2 to 15.6 mg/kg. Chromium was detected in Pond No. § 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 samiple 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/l. No MCL has been established for nickel.

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

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

900 mg/l respectively.

Aluminum and iron were not detected in any of the pond No. 5 residue samples. Calcium
rangéd from 57 to 610 mg/l. Potassium, magnesium, manganese, and sodium were present at

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

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

residues ranged from 7.93 to 10.31 standard units.
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No 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, leéd, or selenium were defected in sediment samples from Pond No. 6.

Barium was detected at 74.2 and 195 mg/kg in the two residue samples. Beryllium, cadmium,

‘ chromium, and mercury were identified at 9 and 10.9 mg/kg, not detected and 11 mg/kg, 183

and 249 mg/kg, and 0.221 and 0.414 mg/kg respectively in the two sediment samples.
Antimony was present in both samples at 126 and 134 mg/kg. Tin was detected at 1,100 and
1,400 mg'/kg.’ Columbium and tantalum were detected at 260 and 2,700 mg/kg (columbium) and
310 and 960 mg/kg (tantalum).

No TCLP metals were detected in Pond No. 6 sediment samples. Ammonia was present at 0.51
and 0.84 mg/]; chloride at 2.2 and j3.9 mg/l, and fluoride at 4.6 and 11 mg/l. Nitrate was
detected in only one sediment sample at 0.14 mg/l. Sulfates were present at 73 and 1,200 mg/l.

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

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

mg/l.

The alkalinity of the two Pond No. 6 sediment éamples 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. V
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- 4125 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,
cadmiam, 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) chromlum (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/l in the two samples. .

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

The alkalinity of the t;vo_ sediment samples was determined to be 14 and 20 mg/l caleium
carbonate The speciﬁc conductance of the two s.am'ples was measured at 735 and
1,530 mlcromhos per centimeter. The pH of Pond No. 7 sedxments was 8.02 and 9.57 standard
units.
. No VOCs or semivolatile 'ofganie compounds were detected in Pond No. 7 sediments.
Analytical results for Pond No. 7 arée summarized in Table 9. Figure 10 illustrates the lbcation

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 lqcations within Pond No. 8 in
accordance with the sampling protocols outlined in Chapter 3.0 of this report. No silver,
cadmium, lead, selenium, or cyanide‘ were detected in any of the -Pond No. 8 residue samples.
The following.metals were detected at the .indicated concentration ranges: arsenic (not

detected to 91.1 mg/kg), barium (24.2 to 105 mg/kg) beryllium (8.4 to 27.3 mg/kg), chromium
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(74.7 to 992 mg/kg), mercury (0.197 to 1.24 mg/kg), molybdenum (not detected to 38 mg/kg),
“nickel (27.4 to 159 mg/kg), antimony (106 to 513 mg/kg), tin (360 to 1,800 mg/kg), columbium
(1,500 to 5,500 mg/kg), and tantalum (650 to 3,700 mg/kg).

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

in one sample at 1.3 mg/l.

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

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

respectively.

The alkalinity of Pond No. 8 residues ranged from 16 to 2,080 mg/l calcium carbonate. The
specific conductance of the residue samples was measured at 1,050 to 8,350 micromhos per
centimeter. The pH of the residues in Pond No. 8 ranged from7.84 to 12.67 standard units.
All pond residue samples with the exception of P8-2C (14 feet to 20 feet) exhibited pH near
11.0 standard units or less. Residue Sample P8-2C exhibited a pH of 12.67 standard units.

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

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

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

A total of 15 resxdue samples were collected from 5 separate locations within Pond No. 9 in
accordance with the methodologies outlined in Chapter 3.0 of this report. No silver, cadmium,
molybdenum, lead, or selenium were detected in Pond No. 9 residue samples. Cyanide, arsenic,
barium, mercury, and antimony when detected were present at concentrations up to 460, 74.5,
37.2,1.73, and 362 mg/kg respectively. Beryllium was detected at concentrations ranging from
11.5 to 17.0 mg/kg, chromium ranged from 189 to 816 mg/kg, and nickel ranged from 37.2 to
88.3 mg/kg. Tin ranged from 580 to 1,500 mg/kg, columbium ranged from 2,100 to 5,500
mg/kg, and tantalum ranged from 640 to 1,300 mg/kg. TCLP metals analysis did not 1dent1fy

the presence of leachable concentrations of metals above established MCLs.

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

No aluminum, iron, magnesium, or manganese were detected in Pond No. 9 residue samples.

, .Caleium was detected at concentrations ranging from 61 fo 520 mg/l. Potassium

concentrations ranged from 24 to 65 mg/l and sodium was present from 35 to 100 mg/l in Pond ‘

" No. 9 residue samples. ‘ o
The alkalinity on Pond No 9-residue samples 'ranged from not detected up to 111 mg/1 calcium
carbonate. Specxﬁc conductances ranged from 952 to 2,400 micromhos per centxmeter 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-
bexyl) phthalate and di-N-butyl phthalate. The presence of the phthalates is believed to be
associated with the use of plastie 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 iln 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 pdnd, each individual pond
" residues chemistry is fairly consistent from sample location to sample location and from depth
to depth. No significant trends could be identified in any of the ponds which would indicate

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

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

4.1.3 Surface Water and Sediments

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

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

4.1.3.1 Sediments

Sediment samples were analyzed for the following chemical parameters:

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

* Ammonia, sulfate, and pH.

+ MIBK

No silver, mercury, antimony, or selenium were detected in the sediment samples. Arsenic,
barium, calcium, cadmium, chromium, nickel, lead, and columbium were detected in one or
more of the sediment samples, however, the concentrations exhibited by these metals were

within typical 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 concentratxons 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. Suifate
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-B_to’ a high of I7.18
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 ‘sa-‘mples 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, antlmony, selenium, tm,
columbium, and tantalum). :

¢ Fluoride, ammonia, mtrate, 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/l. This sample was SS-001 which contained 188 pg/l
of arsenic. Bsrium 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/l
in §5-001. 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 f‘ollowing samples: SS-001
(6.48 pg/l), S5-003 (5.11'pg/), S5-005 (12.2 pg/l), SS-1 (20.8 pg/), SS-2 (15.2 pg/), and SS-3
(5.51 pg/l). Chromium was detected in all surface water samples except SS-3 and was present -
dbove its MCL of 100 pg/lin only one sample SS-1 (110 pg/M). Nickel which does not have an
MCL was detected in only two surface water samples SS-002 (28.4 pgl) and SS-1 (103 pg/l)
Lead was detected in all surface water samples at concentrations ranging rom 1.74 to 276 pg/l.
No MCL is currently in effect for lead; however, an ‘action level of 15 pg/l has been imposed
at the tap of drinking water supplies. Antimony was detected in only one sample, SS5-002, 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/) and SS-1 (120
pg/l). Columbium and tantalum were only detected in 'SS-1 both at 300 pgll. No MCL has
been established for either of thesé metals.

Fluonde which has an MCL of 4.0 mg/l was detected in each of the seven surface water
samples. Fluorxde was present at concentratxons above its MCL in SS-001 (9.4 mg/) and
SS-002 (12 mg/l). Ammonia was identified only in §5-001 (6.7 mg/l), S5-002 (8.4 mg/l), and
SS-3 (0.12 mg/)., Ammonia currently does not have an established MCL. Nitrate were detected - '
in all but one surface water sample, SS- 003. An MCL for nitrate has been established of 10 .
mg/l and was equaled or exceeded in SS-001 (10 mg/l) and SS-002 15 mg/l). The MCL for
‘ sulfate is 250 mg/l and was exceeded in only one surface water sample, SS-001 (390 mg/).

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, selemum, silver, tin, tantalum,
. and columblum) '

. 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-628, MW-63S, MW-65S, MW-66S, MW-67S, MW-73S, and
MW-74S for comparative purposes.

* TCL paraineters were analyzed for in the following wells:
MW-51S, MW-52S, MW-60S, MW-61S, MW-62S; MW-66S,
MW-67S, MW-T71S, and MW- 74S

. The following sections discuss the results of the chemical analysis of site groundwater sa‘mples
As with the surface water samples, analytical results for groundwater were compared to
~ established MCLs (Table 13) to identify potentlal 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 (MW55IS 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; chromjum, manganese, and lead. The MCL for

- _aluminum is 200 pg/l. This level waé exceeded in samples collected from the following wells: |

. -MW-518 (1,090 pg/l), MW-528 (5,620 pgh), MW-60S (5,240 ug/l), MW-61S (6,040 pg/), MW-62S

(1,980 pg/), MW-66S. (13,200 pg/l), MW-67S (37,900 pg/l), MW-718 (26,700 pg/l), and MW-74S

(394,000 pgMl). The drinking water MCL for arsenic is 50 ugN. This level was exceeded in

groundwater samples collected from the following wells: MW-57S (70.2 pg/), MW-58S (330

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

(1,100 pg/N), MW-64S (177 pgh), MW-65S (403 pg/l), MW-66S (205 pg/l), MW-67S (2,830 pg/),
MW-70S (126 pg/l), MW-71S (494 pg-/l),‘ MW-738S (116 pg/l), and MW-74S (149 pgh.

The drinking water MCL for cadmium in 5 pg/l. The following monitoring wells exhibited
“concentrations of cadmium in excess of 5 pgl: MW-51S (18.1 pgfl), MW-52S (10.1 g/,
MW-53S (7.17 pg/l), MW-55S (28.5 pg/l), MW-57S (8.45 pg/l), MW-58S (5.18 pg/l), MW-59S (5.86
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ug), MW-60S (7.2 ug/l), MW-61S (6.38 pg/), MW-62S (5.39 pg/l), MW-63S (555 pg/l), MW-64S
(6.39 pg/), MW-65S (10.1 pg/l), MW-66S (6.03 pg/l), MW-67S (6.69 ug/), MW-68S (11 pgh),
MW-69S (10.2 ug/l), MW-70S (5.32 pg/l), MW-T1S (12.8 pg/l), MW-72S (9.12 pg/l), MW-738 (79
pg/), MW-74S (119 ug/), and MW-75S (5.65 pgh).

Chromium was detected in only two shallow groundwater rﬁonitoring wells at concentrations
in excess of its drinking water MCL of 100 ug/l. These wells included MW-73S (126 pg/l) and
MW-748S (1,500 pg/ll). Manganese was identified in nine wells in excess of its drinking water -
MCL of 50 pg/l. These wells included MW-518S (207 pg/), MW-52S (619 pg/l), MW-60S (6,290
pg/), MW-618 (1,370 pg/l), MW-625 (718 pg/ll), MW-66S (17,200 pg/), MW-67S (321 pg/),
MW-718 (20,000 ug/l), and MW-74S (266,000 pg/l).

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-548S (34.6 pg/),
MW-55S (16.7 pg/l), MW-56S (55.3 pg/l), MW-57S (15.8 pg/l), MW-69S (110 pg/l), and MW-73S
(110 pgh). |

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, p'otassium, magnesium, sodium, nickel, antimony, tin, thallium,
vanadium, zine, columbium, and tantalum do not have established MCLs. These metals were
detected in one or more of the shallow monitoring wells with the -exception of thallium.
Thallium was not detected in any of the 25 shallow wells. The remainder of these metals were
detected at the following total concentration ranges: beryllium from 1.19 pg/l (MW-51S) to 253
pg/ll (MW-74S); calcium from 1,070 pg/l (MW-678S) to 500,000 pg/l (MW-56S); cobalt from not
detected (MW-51S, 625, and 67S) to 290 gl (MW-74S); iron from 926 pgll (MW-51S) to
832,000 pg/l (MW-74S); potassium from 1,850 pgl (MW-518) to 235,000 pg/l (MW-60S);
magnesium from 638 pgl (MW-67S) to 48,000 pgl (MW-62S); sodium from 32“,_400 pgl
(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/l (MW-748); antimony from not detected (MW-51S,
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MW.-52S, MW-53S, MW-54S, MW-58S, MW-59S, MW-60S, MW-BiS, MW-628S, MW-64S,
- MW-66S, MW-68S, MW-70S, MW-71S, MW-74S, and MW-75S) to 284 pg/l (MW-74S); tin from
not detected (MW-51S, MW-525, MW-57S, MW-58S, MW-60S, MW-61S, MW-62S, MW-63S,
MW.645, MW-665, 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/l (MW-74S); columbium from not detected (MW-51S, MW-52S, MW.53S, MW-59S,
MW-61S, MW-62S, MW-63S, MW-64S, MW-65S, MW-66S, MW-67S, MW-68S, MW-70, and
MW-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 }V[W-71$) to 600 pgl (MW-74S).
Dissolved metals an;lysis 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/l) and MW-74S (27 pg/l). The
concentrations of dissolved silver present in these well samples were below the established
MCL for this metal (100 pg/i). Dissolved arsenic concentrations exceeded the MCL for this
metal (50 pg/) in the following wells: MW-62S (550 pg/l), MW-63S (650 pg/l), MW-65S (300
pg/l), MW-66S (430 pg/), MW-67S (4,000 pg/), MW-73S (180 pg/l), and MW-74S (910 1ig/D).
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/) in the following wells: MW-55S (5.5 pg/),
- MW-63S (5.1 pg/l), MW-66S (10 pg/l), MW-73S (190 pg/l), and MW-74S (110 pg/l). Dissolved
concentrations of chromium were only detected in MW-73S (1,400 pg/l) and MW-75S (1,500
pgl). 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 sampied. Dissolved lead was detected in the followiﬁg wells at trace
concentrations: MW-55S (1.6 pg/l), MW-67S (3.6 pg/l), MW-73S (2.0 pg/l), and MW-74S (5.2

ngh.

Calcium, nickel, antimony, tin, columbjum, and tantalum do not have established MCLs. These
metals were detected at the following dissolved concentrations in the wells identified below:
calcium was detected in MW-55S (13,000 pg/l), MW-62S (180,000 pg/l), MW-63S (280,000 pg/),
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MW-65S (53,000 pg/l), MW-66S (67,000 pg/l), MW-67S (1,000 pg/l), MW-73S (8,000 pg/l), and
MW-74S (9,900 pg/l); nickel was detected in MW-55S (68 pg/l), MW-63S (53 pg/l), MW-65S (54
ugh), MW-66S (120 pg/l), MW-73S (2,300 pg/ll), and MW-74 (2,300 pg/l); antimony was detected
in MW-555 (6.0 pg/l), MW-63S (4.2 ug/l), MW-65S (7.2 ug/l), MW-66S (4.3 pg/l), MW-67S (12
pg/), and MW-745 (4.0 pg/); tin was identified in MW-62S (53 pgl), MW-63S (61 ugh),
MW-67S (110 pg/l), MW-73S (1,300 pg/l), MW-735 (1,400 ug/h), and MW-74S (1,500 pg/l); and
tantalum was detected in MW-62S (100 pg/l), MW-63S (200 pg/l), MW-67S (100 pg/l), MW-73S
(900 g/, and MW-74S (800 ug/). |

Total concentrations of fluoride were detected in excess of its established MCL (4 mg/l) in the
following wells: MW-55S (62 mg/l)), MW-575 (19 mg/l), MW-60S (7.4 mg/l), MW-61S (25 mg/l),
- MW-62S (10 mg/l), MW-63S (20 mg/l), MW-64S (39 mg/l), MW-65S (42 mg/l), MW-66S (51 mg/l),
MW-67S (3,600 mg/l), MW-68S (5.0 mg/l), MW-69S (21 mg/l), MW-70S (16 mg/l), MW-71S (54
mg/l), MW-72S (50 mg/l), MW-73S (12 mg/l), MW-74S (8.5 mg/l), and MW-75S (38 mg/l).

Ammonia which does ‘not have an established MCL was detected in 17 of the 25 shallow
monitoring wells at concentrations ranging from 0.39 mg/l (MW-73S) to 3,500 mg/l (MW-67S).
Total nitrate was detected above its MCL (10 mg/1) in the following wells: MW-52S (41 mg/l),
MW-57S (30 mg/), MW-61S (29 mg/l), MW-62S (160 mg/l), MW-66S (59 mg/l), and MW-67S (69
mg/l). Sulfate was detecfed in 16 of 25 shallow monitoring wells at concentrations in excess
of its MCL of 250 mg/l. - These wells included MW-52S (2,000 mg/), MW-56S (2,000 mg/),
MW-57S (270 mg/1), MW-58S (800 mg/l), MW-59S (1,600 mg/l), MW-60S (780 mg/l), MW-625,
(1,000 mg/l), MW-63S (1,900 mg/l), MW-64S (740 mg/), MW-65S (420 mg/l), MW-66S (880
mg/l), MW-67S (2,900 mg/l), MW-718 (590 mg/l), MW-72S (1,200 mg/l), MW-73S (800 mg/l), and
MW-74S (1,600 mg/l). S ‘

MIBK was detected in MW-64S (430 pgl), MW-67S (820 pgl), MW-71S (37 pgl), MW-73S
(120,000 pg/), and MW-74S (83,000 pg/l). 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 ug/l respectively. None of these three VOCs have established MCLs. No
semivolatile organic compounds were detected in the monitoring wells with the exception of
di-N-butyl phthalate which was identified in MW-67S (14 pg/l) and MW-74S (36 pg/l). Table 15
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summarizes the results of groundwater samples collected from the éhallow'mo.nitoring wells.
Figure 11 illustrates the location of various parameters of concern detected above established
MCLs. |

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

portion of the site than in other facility areas.

Groundwater sampleé collected from wells in the vicinity of the wastewater treatment ponds
also exhibit some impa‘éts 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 thé shale bedrock zone of saturation (-MW-iSlD, MW-161D, MW-167D, and l
MW-174D). Ground'water éamplés collected from these wells were analyzed for the list of

parameters identified in Section 4.1.4 of this report.

Silver, barium, chro;nium, mercury, nickel, selenium, tin, 'colunibium, and tantalum were either
not detected or presefgt at concentrations below established MCLs within samples collected
from the four bedrock monitbring wells. Arsenic was detected in each bedrock mo.nitox"ing well
(MW-15iD,. 120 pg/l; MW-161D, 4.6 pg/; MW-167D, 3.88 pg/t; and MW-174D, 11.3 pg/l). The
drinking water MCL for arsenic is 50 pgﬂ. Calcium was detected in each of the four wells at
concentrations ranging from 20,100 ug/l (MW-151D) to '83,.60,‘0 pgh (MW-167D). Cadmium was
| _identified only in MW-151D (6.3 pg/l). The MCL for cadmium is 5.0 pg/l. Lead was detected -
in each bedrock .monitoring well at concentrations rapgihg_ from'8_.71 gl (MW-167D) to 122
pg/l (MW-161D). Antimony was detected only in MW-151D (38.2 pg/l) and MW-174D (30.8

pg.
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Fluoride was detected in each well at concentrations below 4 mg/l, the MCL for this
constituent. Ammonia was detected in MW-161D (0.33 mg/1), MW-167D (0.22 mg/), and
MW-174D (0.44 mg/). Nitrate was detected in each of the four wells at concentrations ranging
from 0.31 mg/l (MW-161D) to 10 mg/l (MW-151D).

MIBK was detected only in MW-174D at a trace concentration of 13 pgl. The method
 detection limit for MIBK is 10 pg/l. However, this well was sami)led 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. o

4 1.4.2.1 Distribution of Contamlnants 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 ‘saturatwna Generally, the bedrock zone of saturation does not exh;blt '
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 dowhgradient 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 q'f concern
are confined to the shallow zone of saturation. The bedrock zone of saturation does not appear

to have been édversely impacted by site operations.

4. 2 Radlologlcal Characteristies
Based on the field activities described in Sectxons 3.9 and 3.10 of thls report, the followlng

determmatlo_ns were obtained relating to the presence of radioactive materxals on the south -

and east plant area of the Fansteel property.
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42,1 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 a_ctivity 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 exceeaed 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 leﬁs 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 impaéts to the site

by radioactive materials managed at the facility.

One feservation 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 8 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 investigatibns 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 pn 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 radioéctivity survey generally support the findings of the
subsurface radiochemical analysis. Elevated surface alpha radioactivity was observed in the
immediate surroundings of the residue impoundments, Pond No. 2 and Pond No. 3. Additional
elevated surface alpha particle activity was detected in the area east of the Chemical "A"

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

Surface alpha particle sufveys 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.

e 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 ﬁnd 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. Poténtially affected soils are found in various locations from the
surface to depths in excess of 20 feet below the surface. Most of the éontaminated soils and
the soils with the highest levels of contamination are located along the eastern edge of the
property, east of the manufacturing, processing, and waste management areas of the facility.
The location, concentration, and extent of contamination in each area is discussed in further

detail in the following sections.

4.2.12.2.1 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-568, 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 threshoid 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 radioéctivity.

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 radibactivity 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 glso 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 cornef 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
' containivng"res‘idues 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 samble 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 contribﬁtor to
the total thorium is Thorium-230 which was repdrted present at 11 pCi/g. Radiochemical
analysis of other members of the Uranium-238 decay series shows these ele_ments'to be present
but at concentrations.less than would be requiréd for equilibrium, i.e., in the range of 1 to 3
pCi/g. The result réported for B-17 appears to be a local anomaly since no other soil borings
in this area of theAproper't:y 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-6'5S, 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 fouﬁd 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 contéminati'on is found
within the top 2.5 feet of soil in this area. Levels of radioactivity range from near the criterion
concentration to more than 100 pCi/g. This entire area appears to be affected by radioactive

materials which may have resulted from plant oi)erations.

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 thé 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-71$,.B-59, B-72, MW-75S, and B-22. Elevated thorium was detected in
MW-75S. Elevated grosé alpha radioactivity and elevated uranium were found in the sediment
obtained from Outfall- 003. .. Radioactivity, in this areaAwas: 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 groundwaterthx"ough Pond No. 2 or Pond No. 3 rather than from ore or slag
residues pres’ent.inl the soils at these lpcation’s. This entire area appears to have been affected

by radioactive méterials derived from plant operations.
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4.2.1.2.2.5 Central Area
The central area comprises the balance of the propérty., Soil samples were obtained from 12

test pit's 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 afe from the surféce soil and are either
at the criterion value of 20 pCi/g (TP-5) or slightly above it. Gross alpha radioactiirity 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 ihdicate significant contamination

of soils in this area of the site.

42.2 Pond Residues '
Samples were obtainéd from each of the ponds on the site as idenfiﬁed in Figure 2. Th,eée
consisted of the two ore processing residue impoundments (Pond No. 2 an'd_Ppnd No. 3), an
empty basin (Pond No. 5) formerly used for residue étorage, 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.

4221 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 lbcation,
a sample 6f the entire column of process residue was obtained. The sample was divided into
thirst 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 analyied for gross alpha, gross
beta, and specific radionuclides by gamma ray Speétroséopy. Analytical results are presented
in Tables 5 and 6. |

The ore processing residues retain the radioactive spec'iés‘ that weré‘present in the ores
‘processéd at the facility. All samples exhibited significant radioactivity, with gross alpha
" values in the thousands 6f 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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4222 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 dlscharge
Only a small amount of residue is present in each of these ponds. Consequently, only one
saniple 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 fécility. Each sample from Ponds Nos. 8
and 9 was divided into three aliquots in the same manner as the sémple's from the 6re
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 OWRB values of 15 picocuries per liter
(pCi/l) for alpha radioactivity and 50 pCi/l for beta radioactivity were utilized. Water
conté.ining 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 Fanstee] 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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5-002 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 Séturation (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
radiologicalv contamination. How;vever, some of this contamination may be from sources other
than manufacturing and processirig 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 areas, i.e., the southwest corner of the
property. Both of these wells exhibited elevated gross alpha radioactivity. MW-52S contained
79 pCi/l and 160 pCi/l respectively of gross alpha and gross beta radioactivity. MW-56S
contained 76 pCi/l and 84 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 befa radioactivity. MW-61S and MW-62S
show elevated gross beta radioactivity only. The eleva;ced gross beta in these wells appears to
be associated with elevated levels of naturally occurring Pofass_~ium-40 rather than

contamination with exogenous radionuclides.

MW-59S exhibited elevated gross ﬁipha and gross beta radioactivity at 19 pCi/l and 110 pCi/l
respectively. MW-60S exhibited gross alpha and gross beta radioactivity of 24 pCi/l and 240 -
pCi/l respectively. MW-57S exhibited 23 pCi/l and 120 pCi/l of gross alpha and gross béta
radioact’iviﬁ. 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 (yvhich 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 16catéd 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 grbss 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 th;e majority of the contaminated soils previously identified. MW-66S
contains 140 pCi/l of gross alpha activity and 120 pCi/l of gross beta radioacfivity. 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-63S surround the
" ore processing residue impoundments, Pond No. 2 and Pond No. 3. MW-728 and MW.-758S,
. located north and east of APond No. 3, do not exhibit contamination by radioactive materials.
MW-70S shows only gross beté 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 inforfnation, 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 wifh this impoundment are strongly affected. MW-73S contains 830 pCi/l of gross
alpha radioactivity and 1,300 pCi/l of gross beta. MW-748S, located downgradient and
immediateiy adjacent to Pond No. 2, contains 2,600 pCi/l of gross alpha radioactivity and 930
pCi/l of groés beta. MW-71 which is located on the upgradient side of Pond No. 2 ¢contains only
. 29 pCi/l of gross alpha gnd 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
radloactmty 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 potentiail"y affected by the linirlxg' 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 bé expected to decrease
over'time. The ab_sence"of radioactive contamination in MW-72S which is located downgradient
of Pond No. 3 indicates tfxat the liner of Pond No. 3 is generélly» 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 whichh soil analysis showed littie 1f any -
radioactive contamination present. Groundwater obtained from MW-63S and MW-64S
exhibited elevated gross beta radidacti'vity, but not elevated gross alpha. ‘Pénding further
inves‘tigati‘on, these wells will not be considered to have been affected by plant operations.
MW- 555 does exhibit elevated gross alpha radioactivity, 40 pr/l Gross beta radioactivity in
this well is below the crxtenon concentration. MW-55S is in an area that was potentlally
at‘fec_ted by the release of materials from Pond No. 3. As w1tl? 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 thése criteria. The initial
concentrations are therefore believed to be due to laboratory error or to trace contaminants
~ introduced during well installation or development. Radionuclide concentrations in the other
bedrock monitoring wells were below the cited water quality criteria. Based on these results,
radioactive contaminated groundwater appear to be confined to the unconsolidated zone of

saturation.

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

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

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

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

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

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

processing operations.

The other buildings on the east plant area appear to be uncontaminated. Roof areas on these

structures do exhibit some elevated radioactivity from fugitive dust emissions and/or

windblown material.
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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
moriitoring_are included in this report as Appendix F. Data for the air quality evaluation were

supplied by Fansteel.

Background air quality results were evaluated with regard to concentrations of TSP and
radionuclides, The background average upwind concentration of TSP was 55.8 micrograms per
cubic meter (pg/m®) with a standard deviation of 33.2 pg/m®. The 90 percent confidence

interval for the concentration of TSP includes the range from 1.4 to 110.2 pg/m?.

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

concentrations of airborne radionuclides varied from not detectable to 3.16 x 1018 pCi/ml.

The same air quality parameters were measured during the pérformance of remediation
. assessment field activities during Feb'fuarylof 1993. The concentration of airborne TSP during
the remediation assessment field activities.averaged 49.9 pg/m3 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 conﬁdénce interval for upwind background TSP

concentrations.

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

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

‘the remediation assessment field activities.

44 QA/QC

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

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

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

All method blank and trip blanks associated with samples collected from the facility were free

of the contaminants of concern analyzed for in site samples. All equipment blank samples

_associated with site ‘soil samples exhibited trace concentrations of sulfates. Low concentrations

of fluoride were also present in three of the equipment blanks. Ammonia was detected near
the method detection limit of 0.10 mg/l in one equipment blank. Additionally, trace
concentrations of lead, arsenic, chromium, and tin were identified in several eduipment 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 eqﬁipment_- 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 theée 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 "A" and Chemical "C" buildings. Soil
radioactivity was concentrated in the top 2.5 feet of soil, although some
locations did exhibit radioactivity to depths greater than 15 feet below the
surface. These locations are consistent with historical manufacturing
practices. Radioactivity was also detected in the southwest area of the plant
in sufficient extent to require further investigation since this area is not
known to have been used for manufacturing and processing activities.

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

detected in these wells.

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



. wastewater treatment impoundments. The groundwater ﬁnderlying 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 exhlbxts
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 resxdues 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 contammation 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 unconsohdated zone of saturation is present on
site which isolated the northwestern portion of the site from the remainder
of the facility. This divide results in radial groundwater flow directions from



the northwestern plant area to the northeast, southeast, and southwest.

Single well aquifer characterization tests indicated the hydraulic

_conductivities and average linear groundwater velocities associated with the
three different flow directions were relatively low. The pumping test

conducted on the shallow groundwater-bearing zone indicated that one -

groundwater well completed in this zone would not sustain pumping rates

of much more than 0.1 gallon per minute for an extended period of time. .

Pumping of the well at this rate exhibited no effect on observation wells
located no more than 35 feet away.
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' Table 1
Monitoring Well Installation Data Summary
Fansteel, Inc.
Muskogee, OCklahoma

MW-598

517.25 607.21 16.5 - 4.0-1b6.6

_ Page 1 of 3
Ground Top of PVC . :
Surface Casing Groundwater Total Communication
Monitoring  Elevation Elevation Elevation'?  Depth Interval Communication
Well No. (ft amsl) (ft amsl) (ft amsl) (ft bgs)i (ft) Zone
MW-518 540.90 542.75 511.45 31.8 13.0 - 35.0 Unconsolidated deposits
MW-525 -524.28 526.62 509.94 18.0 3.5-18.0 Unconsolidated sediments
MW-563S 537.70 539.63 - 6511.69 33.6 13.0 - 33.6 Unconsolidated deposits
MW-54S 531.80 533.53 - b1227T- 30.0 11.0 - 30.0 Unconsolidated deposits
MW-558 524.60 526.70 608.49 225 - 6.0 - 226 ~ Unconsolidated sediments
MW-56S 521.89 6523.90 509.22 18.0 4.0 -18.0 Unconsolidated sediments
MW-57S 522.42 . 524.44 ' 510.80 19.0 25-19.0 Unconsolidated sediments
MW-58S 524.47 526.69 6507.93 23.0 40 -23.0 Unconsolidated sediments
515.66 Unconsolidated sediments

See footnote at end of table.



Table 1
(Continued)
Page 2 of 3
Ground Top of PVC . o :
Surface Casing Groundwater Total Communication
 Monitoring  Elevation Elevation Elevation‘! Depth Interval Communication
Well No. (ft amsl) (ft amsl) (ft ams) (ft bgs) (ft) __Zone

MW-60S 519.88 522.10 508.45 17.0 40-17.0 Unconsolidated sediments
MW-61S 522.48 523.94 510.36 21.6 40-215 Unconsolidated sediments
MW-625 522.66 . 523.96 6510.89 20.2 4.0 -20.2 Unconsolidated sediments
MW-635 5634.32 - 535.42 6509.15 33.6 14.6 - 33.b Unconsolidated sediments
MW-64S 632.50 634.13 508.01 310 12.0 - 31.0 Unconsolidated sediments .
MW-65S 633.65 635.68 508.74 31.6 12.6 - 316 Unconsolidated sediments
MW-66S 520.83 522.63 509.67 - 220 5.0 - 22.0 Unconsolidated sediments
MW.675 626.93 © 528.12 508.60 26.0 1.5-26.0 Unconsolidated sediments
MW-685 527.78 529.89 609.33 . 268 9.0 - 26.8 Unconsolidated sediments .
MW-69S 515.51 517.51 506.22 13.4 26-13.4 Unconsolidated sediments
MW-70S 533.45 535.27 12.0 - 32.0

609.33 32.0

Unconsolidated sediments

See footnote at end of table.



Table 1
(Continued)
Page 3 of 3 .

Ground Top of PVC

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

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

MW-71S 526.91 529.46 505.57 24.0 5.5-24.0 Unconsolidated sediments
MW-728 512.12 513.79 503.83 19.6 35-195 Unconsolidated sediments
MW-73S 519.82 521.40 506.38 14.0 3.6 -14.0 Unconsolidated sediments
MW-74S 518.62 520.74 504.85 17.0 45-17.0 Unconsolidated sediments.
MW-75S 6510.81 511.65 504.99 9.0 36-90 Unconsolidated sediments
MW-151D 540.65 542.63 491.68 70.0 67.6 - 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 - 63.0 McCurtain Shale
MW-174D 518.61 499.31 38.0 27.0 - 38.0 McCurtain Shale

520.32

MGroundwater 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. :

’I‘ypiéal Concentration Ranges

Proposed RCRA Corrective Action Levels, and

TCLP Action Levels for Soils

Fansteel, Inc.

Muskogee, Oklahoma

Proposed RCRA TCLP Action

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

(UNA = Not available.
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Table 8

Chemistry Data Summary
an onito
Soil Borings and Moni Wells
Fansteel, Inc.
Muskogee, Oklahoma
Page 1 of 58
Sample Identification and Date
Bl Bl Bl B2 B2
(12.0-14.5)  (17-18.5) (19.5-22) (9.5-12) (24.5-27)
Parameter Usits 4/191 4/1/91 4/1/91 4/1/91 4/191
Total Analyses
Silver, mg/kg <10 <10 <10 <10 <10
Arsenic mg/kg 12 5.3 3.1 14 0.9
Barium mg/kg 290 120 1000 250 140
Cadmium mg/kg <10 <10 <10 <10 <10
Calcium mg/kg 750 600 1500 1800
Chromium mg/kg 140 4 <10 230 57
Mercury mg/kg <0.01 <0.01 <0.01 0.74 0.07
Nickel mgkg <10 79 <10 <10
Lead mg/kg 19 19 67 25 14
Antimony mg/’kg 11 <10 <10 25 <10
elenivm mg/kg . <l <1 <l <1 <l
Tin | mg/’kg 1800 <100 <100 140 <100
Columbium mg/kg 730 41 69 510 36
Tantalum mgkg 16 7 18 54 16
. Fluoride xggl/;g 66000 13000 14000 60000 24000
Gross Alpha i 6.716.3 1.140.6 1.0:0.6 2.410.8 2.030.7
Gross Beta pleé 30.7£12.8  2.3%1.1 2.0+1.1 14+1.5 3.5%1.2
Isotopes: :
Uranium-233 & 234 pCi/ e} . . - .
Uranium-235 pC‘A/B - - - - -
Uranium.238 ey : : : : :
Thorium-228 prl/; - - - - -
Thorium-230 pCl/g - B - - .
Thorium-232 pCi - - . - -
Lend:210 @ 46 KeV pCiﬁ : : : : :
Thorium-234 @ 63.3 KeV pCf - - . - .
Thorium-234 @ 92.6 KeV pCf . - - - -
Protactinium-234m @ 1001 KeV pCf - - - - .
Radium 226 pCi . . . - .
Lead-214 @ 295.2 KeV PoiE . . - . .
Lead-214 @ 352.0 KeV e . . - : :
Bismuth-214 @ 609.4 KeV pCl/g . . - - -
Bismuth-214 @ 1120.4 KeV pCIﬁ - - - - -
Bismuth-214 @ 1764.7 KeV pCf - - - - .
Actinium-228 @ 338 KeV pCl/g - . - - -
Actinjum-228 @ 911 KeV pCf . - - - .
Actinium-228 @ 968 KeV pCVg - - - - -
Lead-212 @ 238 KeV pCvg . B . - -
Bismuth-212 @ 727 KeV pCVg - . . - )
um-208 @ 583 KeV pCvg - - - - .
Uranium-235 @ 143 KeV pC;/g . . . - .
Pomx\;ni-io @ 1460 KeV pCig - . - . .
ASTM Analysis:
nia ve W-N 220 780 380 180 300
nits - . - - -
1fate mg/'kg <20 <20 <20 <20 40
Tgll.P Metals: mgl
ilver - - - - .
ArleB enic mg/mg’ll - . - - -
arjum - - - - .
Cadmium mg/l - . - - .
Chromium mg/l - . - - .
Mercury mg/i - - - - .
Nickel mg/l - - - - .
Lead mg/l - - - - .
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - - - - -
pH with Deionized W. pH units - - . - .
pH After Add:txon of 1 Normnl HCL pH units - - - . -
ﬁof TCLP Extract pH units - - . . .
ount of Sample Extracted g - - - - -
Volatile Organic Analyses: .
4-Methyl- -pem.anone (MIBK) pe/kg 75000 65000 64000 14000 26000

See footnotes l.t. end of table.



Table 3
(Continued)

Page 2 of 58

Parameter

Sample Identification z;nd Date

B2
(27-3D
4/1/91

"B3
(0-2)
4/1551

B3
(7-9.5)
4/1/91

B4

(24.5)
4/1/91

B4
(7-10)
4/1/91

Total Analyees:
Silver
Arsenic

arjum
Cadmium
Calcium
minm

Mercury
Nickel
Antimony
‘Selenium

Columbijum

Tantalum

Fluoride

Groas Alpha

Gross Beta -

Isotopes:
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228

Thorium-230

Thorium-232

"‘8:210 @46 KeV-

Thorjum-234 @ 63.3 KeV

Thorium-234 @ 92.6 KeV

Protactinium-234m @ 1001 KeV

Radium 226

Lead-214 @ 295.2 KeV

Lead-214 @ 352.0 KeV

Bismuth-214 @ 609.4 KeV

Bismuth-214 @ 1120.4 KeV

Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @911 KeV
Actinium-228 @ 968 KeV
Lead.212 @ 238 KeV
Bismuth-212 @ 727 KeV.
Thallium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV

ASTM Analysis:

nia -

gflllfat.e
TCLP Metals:
Silver
Arsenic
Barium
.Cadmium
Chromium
Mercury
Nickel
Lead
Selenjium .
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water
pH After Addition of 1 Normal HCL
of TCLP Extract -
: unt of Sample Extracted
Volatile Organic Analyses:
4-Methyl-2.pentanone (MIBK)

mg/kg

S

:]

SEa

BH

5

=

5
3

]

%

o

P

Yolotelo o)

aq

filslalellatatetatatelalotetotolotototetototels
USSR S S S

aaaaaead ¢

NH3-N

g
]

pH vnits
pH units
pH units

=

3

)
E

&u

5700

NN
(1] .
o

" <50

L T O T T T R R T O T T S R TN Y R B T Y B T

R -

<50

<10

- 2.2

<100
<10
84000

3

b3
=

<50

‘o

§
©

<50

See footnotes at end of table.



Table 3

4-Methy)-2-pentanone (MIBK)

(Continued)
. Page 3 of 58
Sample ldentification and Date
B5 Bb B5 B6 B6
(0-0.5) (9.0-10.5)  (20.0-22.5) (0-0.5) (204.5) .
Parameter Units _2/383 _2/3/93 2/3/93 2/3/93 2/3/93

Total Analyses:

Silver, mg/k <2.3 <21 <24 <22 <2.5

e mg/kg 0.72 15 12 0.70 17

Barium m, 29 100 270 46 100

Cadmium mg/kg <2.3 30 3.3 <22 32

Calcium . mg/kg 500 1500 1900 760 3400

Chromium .mg/kg 4.9 18 17 67 25

Mercury mg/kg 0.091 <0.057 <0.060 <0.058 0.12

Nickel mg/kg <12 13 24 <ll 13

Lead mg/kg 32 54 6.1 1.6 8.9

" Antimony mg/kg <23 <21 <24 <22 <25

Selenium mg/kg <0.23 <0.23 <0.24 <0.23 <0.25

m, <12 18 . 16 <11 23

Columbium mg/kg 12 9.2 72 2.3 12

Tantalum mg/kg 2.3 13 13 3.5 14

Fluoride 92 150 150 62 240

Gross Alpha i 14+5 14+7 1044 1535 -

Gross Beta ey 2235 2316 2415 2315 .

a:

' Ura%ieum-233 & 234 pCY, - . . - -
Uranjum-235 pcxﬁ - - - - -
Uranium-238 pC f - . - - .
Thorium-228 rC f - - - . -
Thorjum-230 pCVg - - . . .
Thorium-232 _ . pC f - B . - -
Lead-210 @ 46 KeV pCf - - . - .
Thorium-234 @ 63.3 KeV pCf - - . . .
Thorium-234 @ 92.6 KeV pCj - - . - .
Protactinium-234m @ 1001 KeV pCf - . . - .

. Radium 226 pCVg - - . . .
Lead-214 @ 295.2 KeV pCf - - - - -
Lead-214 @ 352.0 KeV pCig . : . : :
Bismuth-214 @ 609.4 KeV . pCf - - - - -
Bismuth-214 @ 1120.4 KeV pC;; - - - - -

. Bismuth-214 @ 1764.7 KeV pC f - - . - .
Actinium-228'@ 338 KeV p(é‘f - . - - -
Actinium-228 @ 911 KeV pCig ‘ . - : .
Actinium-228 @ 968 KeV pC;Ig . - - - -
Lead-212 @238 KeV . pC Vg - - - . .
Bismuth-212 @ 727 KeV pC 1/6 . - . - .
Thallium-208 @ 583 KeV pC f - - - - -
Uranium-235 @ 143 KeV pC f - . . . .
Potas’sAi\;niAQ @ 1460 KeV pCig . . . . -

ASTM Analysis:

nia y R : NH3.-N <20 <2.0 <20 <20 7.6
H nits 6.59 6.60 5.23 7.03 7.83
Euifate mgkg 44 46 2% 38 110

TCLP Metals:

Silver mg/] - - - - <0.10 -
Arsenic mg/l - - . <0.10 .
Barium mg/] - - - <10 -

. Cadmium mg/l - - - <0.10 -
Chromium mg/l . - - <0.10 -
Mercury mg/l - - - <0.010 .

. Nickel mg/l - - . <1.0 -
Lead mg/l - - - <0.10 -
Selenium . mg - - - <0.10 -

TCLP Extraction Fluid Data: )

Extraction Fluid , . - - - No.1 -
pH with Deionized Water _ pH units - - - 6.68 -
pH After Addition of 1 Normal HCL'  pH units - - - 1.56 .-
ﬁof’I‘CLP Extract pH units - - - 495 -

Vi tt.,"lmtb of Snmg}e E]xtracted g - - - 40.0 -

Volatile Organic Analyses:

5 A pgfkg <1500 <1500 <1600 <1500 <1600

See footnotes at end of table.



Table 8‘

{Continued)
__Page 4 0f58
Sample Identification and Date
Bs Bs - BT B7 B7
(1.09.5) (24.5-27.0) _ (0-0.5) (4.5-7.0)  (24.5-27.0)
Parameter Units 2/3/93 21393 2/3/93 - 2/3/93 2/3/93
Tg%lal Analyses: o
ver, mg/kg . 5 23 <21 2.1
g = SR S A S
arfum .
Cadmium mg/kg - 3.3 <23 3.8 <21
Calcium m - 2300 600 1700 1500
Chromium mg/kg - 17 5.5 21 12
Mercury mg/kg - <0.083 <0.059 <0.060 <0.053
Nickel mg/kg - 14 <10 11 <10
Lead mg/kg . 8.2 6.6 8.7 2.3
Antimony mg/kg - <5 <23 <21 <21
Selenium mg/kg - <0.25 <0.23 <0.24 <0.21
Tin mg/kg - 16 <11 20 <10
Columbium mg/kg - 6.3 23 8.4 42
Tantalum mg/kg - 11 35 14 5.3
Croas Alph B 1416 115 1285 1% 1or
ss Alpha +7 4+6
Gross p;l‘ep Peig 1915 2415 1845 25£5
Urapium-233 & 234 pC:If . - - . -
Uranium-235 pCL - - - - -
Uranium-238 pC\/g - - - - -
Thorium-228 pC,./g . . - - .
Thorium-230 pC:ﬁ - - - - -
Thorium-232 pCVg - - . - .
Lead-210 @ 46 KeV pCi - - - - .
Thorium-234 @ 63.3 KeV pCf - - - - -
orium-234 @ 92.6 KeV pC:ﬁ - - - - .
lih;ot.a:tmzlg m-234m @ 1001 KeV ggvg - - - - .
Lead-214 @ 295.2 KeV pcﬁ : : : : :
Lead-214 @ 352.0 KeV - pCf - - - - -
Bismuth-214 @ 609.4 KeV pCf - . - - -
Bismuth-214 @ 1120.4 KeV pC f - - - - -
Bismuth-214 @ 1764.7 KeV pCf - . - - .
Actinfum-228 @ 338 KeV pC f - - - - -
Actinium-228 @ 911 KeV PC f - . - - .
Actinium-228 @ 968 KeV pCi ‘/g - - - . -
Lead-212 @ 238 KeV pC f - - - . .
Bismuth-212 @ 727 KeV C vg - - - . .
Thallium-208 @ 583 KeV - pCi - - - . .
Uranium-235 @ 143 KeV an/f - - - - :
Potassium-40 @ 1460 KeV pCig - - . - -
Analysis: ‘
nia NH3-N - <2.0 <2.0 <2.0 <2.0
nits - 6.26 7.1 9.32 6.02
ulfate mg/kg - 124 44 - 118 0
TCLP Metals: '
Silver, mg/ - - - - .
Arsenic mg/l - - - . -
Berium mg/l - - - - -
Cedmium mg/l - - - - .
Chromium - mgll - - - . .
Mercury mg/l - - . - .
Nickel mg/1 - - - - .
Lead mg/l - - - . .
Seleni mg/] - - - - .
TCLP Extractlon Fluid Data:
Extraction Fluid - - - . .
w:th Dejonized Water pH units - - . . .
After Addmon of 1 Normal HCL  pH units B - . . -
{"Inof TCLP Extract pH units - - - - -
v :\]:nvb of SmmpAlleI Extracted 4 - - - - -
olatile Organic ses:
-Methyll-.g-pcnunonye (MIBK) ngkg - <1600 <1500 <1500 <1400

See footnotes at end of table.
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(Continued)
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: Sample Identification and Date
B8 B8 B8 B8 " B9
(0-0.5) (9.5-12.5) (2.0-3.5) (24.5-27.0) (0-0.5)
. Parameter Units _ 2/4/93 24093 - 2/4/93 2/4/93 _2/2/93

Total Analyses:

Silver, mg/kg <23 - <23 <25 <24
Arsenic mg/kg 2.4 . 49 15 25
Barium mg/kg 43 - 60 54 95
Cadmium mg/kg <2.3 - <2.3 <2.b <24

. Calcium - mglkg 3200 - 20000 1500 2200

mium mg/kg 9.0 - 14 75 2
Mercury mg/kg <0.057 - <0.067 <0.061 <0.061
Nickel mg/kg <11 - <11 <12 12
Lead mg/kg 7.3 - b.1 5.9 9.0
Antimony mglkg. - <23 - <23 <25 :
Selenium mg/kg <0.23 - <0.23 <0.25 <0.24
mgkg - <ll - 13 <12 <12
Columbium mg/kg 15 - 19 6.0 14
antalum mg/kg 9.1 - 10 9.8 18
Fluoride 360 - 330 150 120
Gross Alpha :/; 60+11 1917 - 207 1447
Iaot:! Beta pCig 4017 1847 R 2616
8
Uramum-233 & 234 1/ 3.440.5 - - - -
Uranium-235 ?pglxﬁ 00+0:1 © - . - -
Uranium-238 pCVg : 2.810.4 - - - -
Thorium-228 pCf 4.610.6 e - - -
Thonum-zso pCf 3.610.5 - - - -
Thorium-232 - ) pgf 4.810.6 . - - -
‘Lead-210 @ 46 KeV © P vg 1.410.8 - - - -

- Thorium-234 @ 63.3 KeV pcvg 3.2+0.8 - - - C-
Thorium-234 @ 92.6 KeV , pClIg . 4.140.8 - . - -
Protactinium-234m @ 1001 KeV pCf 0.0+7.4 - : - -

" Radium 226 pC;lg 4.9409 . - . .
ead-214 @ 295.2 KeV' pCIE 3.410.4 . . : :
Lead-214 @ 352.0 KeV pCl/g 3.310.2 - - . -
Bismuth-214 @ 609.4 KeV _ pC'f 3.410.2 - - ‘. -
Bismuth-214 @ 1120.4 KeV pCf 3.6£0.5 - - - -
Bismuth-214 @ 1764.7 KeV pC \ﬁ 3.140.5 . - - -
Actinjum-228 @ 338 KeV pCf 5.010.4 . - - -
Actinium-228 @911 KeV pC‘/g 5.3+0.4 - - - -
Actinium-228 @968 KeV pC;F 5.240.6 - - - -
Lead-212 @ 238 KeV | pCf 4.3+0.2 . - - -
Bismuth-212 @ 727 KeV pC f 6.2:1.5 - . . -
Thallium-208 @ 583 KeV pC f 4.9+0.3 - - . .
Uranium-235@ 143 KeV pC f 0.28+0.19 - - - .
Pom:&:n}-io @ 1460 KeV pCilg 17+1 - - - -
ASTM Analysis: :

Ammonia Y mWN . 26 . . 30 <2.0 <20
EH pH Units  * 7.33 - 11.94 7.57 647
ulfate mg/kg 160 . 80 240 54

TCLP Metals:

Silver mg/l - - - - -
enic mgl : - - . :

Barium . mgl - - - - :

Cadmium mg/ - - - - -

Chromium mg/l - - - - -

Mercury mg/l . - - - .

Nickel mg/l . - - - .

Lead mg/l - - - - -

Seleni mg/l : : : : :

TCLP Extractwn Fluid Data:

Extraction Fluid . . - - -
with Deionized Wate pH umts , - - - - -
pH After Addition of 1 Normal HCL H units - - - - -
of TCLP Extract pH units - - . - -

vilmgtlmt of Sam?\le l‘E]xt.mctxed . B - - - - -
olatile Organic Analyses:
-Meth%-pemanon{ (MIBK) pekg <1500 . <1500 <1600

See footnotes at end of table.



Table 8
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Sample ldentification and Date )
B9 B9 B10 B10 B10
(12.0-15.0) (15.0-17.0) (0-0.5) (204.5) (14.5-17.0)
Parameter Units 2/2/93 2/2/83 __2/2/93 _2/2/83 2/2/93
ngl‘l nlyses: mg/kg <25 <23 <23 2.3
ver 2 . <24
Arsenic m, 2.3 2.0 0.77 0.49 5.2
Barium mg/kg 63 97 €9 91 64
Cadmium mg/kg 2.5 <2.3 3.0 3.5 <24
Calcium mg/kg 3400 2000 2300 2600 1800
Chromium mg/kg 9.0 16 17 23 10
Mercury mg/kg <0.063 <0.062 <0.062 <0.060 <0.63
Nickel mg/kg <13 <12 8 20 <13
Lead mg/kg 4.9 3.7 4.7 6.3 7.1
Antimony mg/kg <25 <23 <24
Selenium mg/kg <0.25 <0.25 <0.25 <0.24 <0.25
mg/kg <13 12 6 <12 <12
Columbium mg/kg 1.5 5.0 74 7.2 7.5
Tantalum ¢ mg/kg 10 8.7 11 12 11
Fluoride m 220 210 130 140 52
Gross Alpha - 1/‘/3 1247 1447 18+6 135
. Gross Beta pCig 2416 275 337 2415
Isotopes:
Urnﬁum-%S & 234 pr/Vg - - - 2.240.3 -
Uranium-235 pCVg - - - 0.040.1 -
Uranjum-238 pCllg - - - 2.520.3 -
Thorium-228 pC‘/g - - - 1.140.3 -
Thorium-230 pCVg . - - - 2.9305 -
Thorium-232 pC f - - - 1.240.3 -
Lead-210 @ 46 KeV pC;F - - - 4.540.9 -
Thorium-234 @ 63.3 KeV pCf . - - - 28106 = -
Thorium-234 @ 92.6 KeV PC 1/8 - - - 3.410.5 -
Protactinium-234m @ 1001 KeV pC‘/g - - - 52+23 -
Radium 226 . pC;f - - - 4.510.7 -
Lead-214 @ 295.2 KeV pCi/g - . . 300203 .
Lead-214 @ 352.0 KeV pC l/g - - - 2.740.2 -

— Bismuth.214 @ 609.4 KeV pC f - - - - 2.740.2 -
Bismuth-214 @ 1120.4 KeV pCug - - - 3.040.5 -
Bismuth-214 @ 1764.7 KeV PC f - - - 2.56£0.5 -
Actinium-228 @ 338 KeV pClIg . . - 1.340.3" -
Actinjum-228 @ 911 KeV PCiE . . - 13:03 -
Actinium-228 @ 968 KeV pC 1/8 - - - 1.540.3 -
Lead-212 @ 238 KeV pC l/g - - - 1.310.1 -
Bismuth-212 @ 727 KeV PC f - - - - -

allium-208 @ 583 KeV PC 1/8 - - . 1.410.2 -
Uranium-235 @ 143 KeV pC f . - - 0.15+0.14 -
Pomi:ni-dy(_) @ 1460 KeV pCig - - - 19+1 .
ASTM Anslysis:
Ammonia 4 NH3-N 2.0 <2.0 <2.0 <2.0 <2.0
pH Units - 691 644 645 6.99 6.14
ulfate mg’kg 10000 4200 100 220 340
TCLP Metals:
Silver. mg/l - - - - -
Arsenic mght - - . - -
Barium mg/l - - - - -
Cadmium . mg/l - - - - -
Chromium mg/l - - - . -
Mercury mg/l - : - - -
Nickel mg/l - - - - -
Lead mgll - - - - -
. Selenjum . mg/l - - - - -
TCLP Extraction Fluid Data: '
Extraction Fluid -, - . - - -
pH with Deionized Water pH units . - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
ﬂ‘of TCLP Extract pH units - - - - .
W :tlmtb of Sa_mRI: Sxtrax_:ted g - - - - -
olatile Organic ses; :
4-Methyl-B-pentanone (MIBK) ug/kg <1600 <1600 <1600 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date
Bl11 Bl1 B1l " Bl2 B12
(0-0.5) (0.5-2.0) (14.5-17.0) (0-0.5) (7.5-10.0)
Parameter Units 2/2/93 - 2/2/93 2/2/93. 2/3/93 2/3/93
Total Analyses:
Silver mg/kg <2.1 <24 <24 <22 24

Arsenic . - mg/kg 13 1.1 4.3 24 1.7

Barium . mg/kg 67 - 170 180 100 35

Cadmium mghkg - 28 - 81 3.7 3.1 27

Calcium mg/kg < 1700 2100 2500 1900 1800

_ Chromium mg/kg 22 17 18 21 14
Mercury mg/kg <0.062 <0.060 <0.063 0.12 . 0091
Nickel : mg/kg 11 16 19 11 <12
Lead mg/kg 9.0 84 6.8 11 5.8

Antimony mg/kg <21 <24 <24 <22 <24

Selenium mg/kg T <025 <0.24 <0.25 - <0.24 <0.24

Tin . mghkg - 18 14 16 19 13

Columbium . mg/kg 9.9 11 . 11 9.5 7.3

Tantalum m, 15 19 24 13 11

Fluoride mg/kg 81 120 220 220 220

Gross Alphe :/F 1818 1818 1016 1445 944

Gross Beta pCig 2146 2246 2546 205 2615

Isotopes:

Urngn‘iaum-233 & 234 PC:/F - - - - -
Uranium-236 pCf - - - - -
Uranium-238 pCf - - - - -
Thorium-228 pC;/g - - - - .

+ Thorium-230 pCf - - . - -
Thorium-232 pC f - . . . -
Lead-210 @ 46 KeV pC/g : . : . :
Thorium-234 @ 63.3 KeV pC;/g - - - - -
Thorium-234 @ 92.6 KeV. Pcf - - - - .
Protactinium-234m @ 1001 KeV pCf - - - - -
Radium 226 PC;/E . - - - -

£ad-214 @ 295.2 KeV pCig : : : : .
ad-214 @ 352.0 KeV pC lIg - - - - -
Bismuth-214 @ 609.4 KeV pCf - - - - R
Bismuth-214 @ 1120.4 KeV pc;/; - - - - -
Bismuth-214 @ 1764.7 KeV pCl/g - - - - -
Actinium-228 @ 338 KeV pCf - - - - -
Actinium-228 @ 911 KeV pCf . . - - ..
Actinium-228 @ 968 KeV pC Vg - - . - .
Lead-212 @ 238 KeV pC 1/8 - - - - -
Bismuth-212 @ 727 KeV pC Vs - - . - .
Thallium-208 @ 583 KeV pC f . - . . :
Uranium-235 @ 143 KeV pC I/g . . . - .
Potassium-40 @ 1460 KeV pCig .. - - - -
ASTM Analysis: _
nia NH3-N <2.0 <2.0 2.0 L <2.
P nits 6.85 6.58 6.53 7.38 6.32
ulfate mg/kg . 90 144 300 72 52
TCLP Metals:
Silver, mg/l - - - - -
Arsenic mg/l - - - - -
Barium mg/l - - - - -
Cadmiuvm mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - - -
Lead mg/l - - . - -
Selenium . mg/l . - - - -

TCLP Extraction Fluid Data: , -

Extraction Fluid . - - - - -

with Deionized Water pH units - - - - -
pH Afer Addition of 1 Normal HCL  pH units . - - - -
x};of TCLP Extract pH units - . - - -

I ?}lxnfb of Sa.m%le gxtracted g - - - - -
olatile Organic Analyses:

-4-Methyl- -pentanon’; MIBK) pg/kg <1600 <1600 <1500 <1500 <1600

~ See footnotes at end of table.
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Sample Identification and Date ]
B12 B138 B13 B13 Bl4
(17.5-19.0) (0-0.5) (0.5-2.5) (24.5-27.0) (0-0.5)
‘Parameter Units 2/3/83 2/2/93 2/2/93 2/2/93 2/2/93
Total Analyses:
Silver, mg/kg <24 21 <2.0 24 2.3
Arsenic mg/kg 5.9 2.0 27 3.8 2.1
Barium mp/kg 170 220 130 140 66
Cadmium mg/kg 2.8 .8 3.6 3.2 <2.3
Calcium mg/kg 2000 1100 1500 1800 1200
Chromium mg/kg 16 6 7 14 13
Mercury mg/kg <0.063 <0.059 <0.057 <0.062 <0.060
Nickel mg/kg 15 17 15 17 11
Lead mg/kg 5.6 8.3 6.5 58 7.9
Antimony mg/kg 1 <20 <24 <23
Selenium mgkg <0.25 <0.24 <0.23 <0.25 <0.24
. mg/kg 13 11 15 <12 <1l
Columbium mg/kg 8.7 11 11 10 12
Tantalum mg/kg 15 20 18 20 17
“Fluoride m, 220 90 170 54 110
Gross Alpha :;g 1415 2148 1718 1247 2818
I’G?;:a Beta pCig 255 2616 2216 2446
pes: .y
Uranium-233 & 234 pCll/; - - . - 0.5+0.3
Uranium-235 pCf - - - - 0.110.1
Uranjum-238 pCf - - . - 0.510.2
Thorium-228 pCf - - - - 1.410.3
Thorium-230 pCl/g - - - . 0.930.3
Thorium-232 pCVg - - - - 1.240.3
Lead-210 @ 46 KeV pCf - - - - 1410.6
_ Thorium-234 @ 63.3 KeV pc;ﬁ - . . - 0.82+0.42
Thorium-234 @ 92.6 KeV pC;/g - - - - 1.3+0.4
Protactinium-234m @ 1001 KeV pC'Vg - - . - 0.015.9
Radiuvm 226 pCl/g - - - - 1.840.6
~ad-214 @ 295.2 KeV pCl/g - - - - 1.310.2
ad-214 @ 352.0 KeV pCf - - - - 1.240.1
Bismuth-214 @ 609.4 KeV pC;/g - - - - 1.010.2
Bismuth-214 @ 1120.4 KeV pC;F - - - - 1.310.4
Bismuth-214 @ 1764.7 KeV pC f - . - - 0.7540.31
Actinium-228 @ 338 KeV pC l/g - - - - 1.410.2
Actinjum-228 @ 911 KeV pCf - - - - 1410.2
Actinium-228 @ 968 KeV pC f - - - - 14404
. Lead-212 @ 238 KeV pC;f - . i - 1.020.1
Bismuth-212 @ 727 KeV pCi/g . . . . 2.130.6
Thallium-208 @ 583 KeV pC f - - - - 1.440.2
Uranium-235 @ 143 KeV PC ‘Ig - . - - 0.00+0.9
: Potasﬂ':ml-ﬂ_) @ 1460 KeV ~ pCig - - - - 1311
ASTM Analysis:
Ammonia Y NH3-N <0 <2.0 <2.0 <2.0 <2.0
H P nits 6.81 6.84 7.22 7.42 6.68
gulfate mg/kg 600 €6 66 72 320
TCLP Metals:
Silver mg/l <0.10 - - - -
Arsenic mg/l <0.10 - - - -
Barium mg/l <10 - - - -
Cadmium mg/l <0.10 - - - -
Chromium mg/l <0.10 - . - -
Mercury mg/l <0.010 - - - -
Nickel mg/l <10 - - - -
Lead mg/ <0.10 - - - .
Selenium mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . No. 1 - - - -
pH with Deionized Water pX units 7.53 - - - -
pH After Addition of 1 Normal HCL  pH units 1.68 - . - .
Kl;of TCLP Extract pH units 4.95 - - - -
o otlmto of Sam%l: Sxtract.ed g 40.0 - - - -
olatile anic 8e8:
4-Methyl-3-pentanone (MIBK) peke <1600 <1500 <1500 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date .
Bl4 Bl4 B15 B1s B15
(2.5-5.0)  (26.5-27.5) (0-0.5) (6.0-7.5) (9.2-10.0)
Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/2/93
Totit Analyses: mg/kg 2.1 &5 2.0 ‘@1
ver . . A . .1
Arsenic mg/kg 20 6.8 2.6 18 0.55.
arjum mg/’kg 58 70 110 656 140
Cadmium mg/kg <2.1 <25 <20 <2.1 <21
Calcium mg/kg 1400 1800 10000 1400 3400
Chromium mg’kg 98 2 38 : 8.8 81
Mercury mg/kg <0,057 <0.083 0.058 <0.061 <0.059
Nickel mg/’kg <11 <12 <10 <11 <11
Lead mg/kg 46 6.8 6.3 38 49
Antimony mg/kg <1 <25 <20 <21 <21
Selenium mg/kg <0.23 <0.25 <0.22 <0.24 <0.24
. mg/kg <11 <12 25 <11 170
Columbium mg/kg 9.0 10 53 6.1 i1
antalum m, 12 24 17 12 7.1
Fluoride . mg/kg 170 300 470 640 9100
Groas Alpha l/f 2017 1747 3818 1546 -
gx;‘s,s Beta pCig 2516 2546 2745 2316 -
g: :
-Uraf:um-233 & 234 prl/ﬂ - - 0.5+0.3 - -
Uranium-235 pCf . - 0.410.1 - -
Uranium-238 pCf . - 0.710.2 - -
Thorium-228 rC f - - 2.410.56 - -
Thorium.230 pC;/g - . 1.630.4 - -
Thorium-232 pC;/g - - 1.140.3 - -
Lead-210 @ 46 KeV pCf - - 34108 - -
Thorium-234 @ 63.3 KeV pC Vg - - 1.240.7 - -
. Thorium-234 @ 92.6 KeV pC vg - - 1.940.7 - -
Protactinium-234m @ 1001 KeV pCi - - 0.015.9 - -
Radium 226 pClﬁ . - - - - -
Lead-214 @ 295.2 KeV pcﬁ ) : 22103 - i
ad-214 @ 352.0 KeV pCf - - 2.310.1 - -
Bismuth-214 @ 609.4 KeV pC Vg - - 2.310.2 - -
Bismuth-214 @ 1120.4 KeV pC Vg - - 2.310.4 - -
Bismuth-214 @ 1764.7 KeV pC ‘Ig . - 2.310.4 - .
Actinium-228 @ 338 KeV PCVB - - 2.410.3 - .
Actinjum-228 @ 911 KeV pC;F - - 2.410.2 - -
Actinium-228 @ 968 KeV rC vg - - 2.840.5 - .
Lead-212 @238 KeV pC;/g - - 1.740.1 - -
Bismuth-212 @ 727 KeV pC;f . - - - -
Thallium-208 @ 583 KeV pCf - - 2.240.2 - -
Uranium-235 @ 143 KeV pCI/g - - 0.00+0.10 - -
Potassjum-40 @ 1460 KeV pCig - - 1541 - -
Analysis: ’
Ammonia NH3-N <2.0 <2.0 <2.0 .0 44
P nitg 6.85 6.52 761 5.63 4.57
ulfate mg/kg 130 72 72 174 46
TCLP Metals:
Silver mg/] - - - - <0.10
Arsenic mg/l - - - - .<0.10
- Barjum mg/] - - - - <10
Cadmium mg/} - . - - <0.10
Chromium mg/l - - - - <0.10
Mercury mg/l - - - - <0.010
Nickel mg/] - - - - <1.0
Lead mg/l - - - - <0.10
Selenium mg/l - - . - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid ) . - - - - No.1
pH with Deionized Water pH units - - - - 4.62.
pH Afier Addition of 1 Normal HCL  pH units - - - - -
ﬂof Extra pH units - - - - 4.60
e gllmtb of Sa.mg: l"].‘xtrscted S - - - - 50.0
olatile Organic Analyses:
4-Methy)- -pentanonye (MIBK) ng’kg <1500 <1600 <1400 <1600 2000

See footnotes at end of table.
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Sample Identification and Date
B15 B17 ~BI7 B17 B19
(10-12) (0-0.5) (0.5-2.5) (17.5-19.2) (0-0.5)
Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/2/93
Totivernalyses: mg/kg <20 ‘<23 <2
ver - £ . .3 2.1
Arsenic mg/kg - 29 2.0 0.79 16
Barium mg/kg - 37 5 250 85
Cadmium mg/kg - 2.0 2.3 2.6 2.1
Calcium mgkg - 140000 2900 2300 89000
mium mg/kg - 17 <12 13 14
Mercury mg/kg - <0.058 <0.060 <0.061 <0.058
Nickel mg/kg - <10 <12 16 <1l
Lead mg/kg - 3.1 1.9 37 2.3
Antimony mg/kg - <20 <23 <23 <21
Selenium mg/kg - 0.32 <0.24 <0.24 <0.23
m - <10 <12 <12 12
Columbium mg/’kg - 10 6.0 6.1 9.3
Tantalum mg/kg - 19 11 9.7 20
Fluoride m - 170 170 380
Gross Alpha xlug 10+5 615 2748 1617 1746
Grot:a Beta pCig 2815 55 2246 2616 1945
sotopes: ) .
Uranium-233 & 234 pC:/f - - 0.330.2 - -
Uranium-235 pC;Ig - - 0.040.1 - -
Uranium-238 pCLF - - 0.510.2 - -
Thorium-228 pCl/g - - 2.740.5 - -
Thorium-230 pCf - - 11+1 - -
Thorium-232 pC;/g - - 2.610.5 - -
Lead-210 @ 46 KeV pC Vg - - 1.940.8 - -
Thorium-234 @ 63.3 KeV pC;ﬁ - - 1.810.6 - -
Thorium-234 @ 92.6 KeV pC vg - - 2.540.6 - -
Protactinium-234m @ 1001 KeV rC f - - 0.037.1 - -
Radium 226 pCl/g - - 3.410.6 - -
Lead-214 @ 295.2 KeV pCf . - 1.6+0.3 - -
Lead-214 @ 352.0 KeV pC ug - - 1.610.1 - -
Bismuth-214 @ 609.4 KeV pCf - - 16+0.2. - -
Bismuth-214 @ 1120.4 KeV pC ug - - 2.040.5 - .
Bismuth-214 @ 1764.7 KeV pC f . . 1.8+0.4 - -
Actinium-228 @ 338 KeV PC f . - 1.9+0.3 - -
Actinjum-228 @911 KeV PC f . . 1.930.3 - -
infum-228 @ 968 KeV pCig . . 2.0+0.5 . .
Lead-212 @ 238 KeV pC ‘/g . . 1.510.1 - -
Bismuth-212 @ 727 KeV pC f - - 2.640.9 - -
Thallium-208 @ 583 KeV pC vg - . 1.840.2 - -
Uranium-235 @ 143 KeV pC f - - 0.13+0.09 - -
Pomﬁni-w @ 1460 KeV pCi/g . . 1741 . .
alysis:
red NHIN - 0 48 2.0 20
PH Units . 96 7.06 6.75 792
ulfate mg/kg - 1420 320 150 380
TCLP Metals: ]
Silver mg/l - - - - -
Arsenic mg/l - - - - -
Barjum mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - . - - -
Mercury mg/] - - - - -
Nickel mg/l - - - - -
a mg/l . . . - .
Selenium . mg/l - - - - -
TCLP Extraction Fluid Data:
T e elonized Wate Hunits - : : : )
with Deionized Water P. 1 - - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
ﬂof TCLP Extract : PH units - - - - -
v {:}lxnb of Sa;n%le l-%xtracted 4 . - - - -
olatile Organic Analyses:
4-Methyl-B-pentanone (MIBK) ug/kg . <1400 <1500 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
B19 B19 Ble B20 B20
_ (2.0-34) (144-16.8) (144-17.0) {0-0.5) (2.564.0)
Parameter Units 21293 21283 2/2/93 2/1/93 2/193
Total Analyses:
Silver mg/kg <23 2.1 . <24 2.4

Arsenic mg/kg 1.1 19 - -85 1.3

Barium mg'kg 71 €8 - 66 47

Cadmium mg/kg <23 <2.1 - <24 <24

Calcium mg/kg 1300 1300 - . 4900 1100

Chromijum m 13 12 - 22 6.0

Mercury mg/kg <0.059 <0.060 - 0.090 <0.062

Nickel mg/kg <12 <10 - <12 <12

Lead mg/kg 48 47 . 12 44

Antimony mg/kg <23 <21 - <24 <24

Selenium mg/kg <0.23 <0.24 - <0.24 <0.256

. mg/kg <12 <10 - - <12 <12

Columbium mg/kg 71 4.8 - 24 1.2
antalum mg/kg 11 11 - 15 25

Fluoride ) 240 . 280 - 1500 200

Gross Alpha x/f 1445 1615 1546 - .
ross Beta . pCilg 2015 2415 2546 - -

pes: . .
Uranium-233 & 234 /] - - - - .
Uranium-235 Pcpcvl,g - - - - -
Uranium-238 pCi - - - - .
Thorium-228 pC‘Iﬁ - - - . .
Thorium-230 pCvg - - - - -

. Thorium-232 ) PC vg . . - e .
Lead-210 @ 46 KeV pCf . . . - s -
Thorium-234 @ 63.3 KeV pcvg - B - - .
Thorium-234 @ 92.6 KeV . : pCf - - - - -
Protactinium-234m @ 1001 KeV pC f - - - . .
Radium 226 pCf . - - . .
Lead-214 @ 295.2 KeV pC f - - . - -
Lead-214 @352.0 KeV pC f - - - - .
Bismuth-214 @ 609.4 KeV pC . - - - .
Bismuth-214 @ 1120.4 KeV pCﬁ . . . - .
Bismuth-214 @ 1764.7 KeV PC f - - - - .
Actinjum-228 @338 KeV pC ‘/g - . - - -
Actinjum-228 @ 911 KeV pCi - - - - -
Actinium-228 @ 968 KeV pC:/f - - - . -
Lead-212 @238 KeV pC f - - - - .
Bismuth-212 @ 727 KeV PC ‘/g . - - - .

allium-208 @ 583 KeV pC ;f - - - - -
Uranium-235 @ 143 KeV - pC vg . - . - -
Potassium-40.@ 1460 KeV pCig - - . - - .
Analysis: : :
Ammonia ‘NH3-N .0 , <2.0 . <2.0 <2.0
nits 642 6.51 - 7.81 7.62
ulfate mglkg 6 122 s 72 54
TCLP Metals:
Silver, mg/ - - - - .
Arsenic mg/l - - - - -
Barium mg/l - - - - .
Cadmijum mg/l - - - - .
Chromium mg/l - - - - .
Mercury mg/l - - . - .
Nickel -mg/l - - - - .
Lead mg/l - . - - .
Selenium ‘ mg/l . - - - .

TCLP Extraction Fluid Data: .

Eﬁ“‘%ﬁ“’f)’eﬂmd d Wate " pH units . : : ) :

wi jonize ater units - - - - - -
pH After Addition of 1 Normal HCL,  pH units . - - - -
ﬂ“ TCLP Extract pH units - - . - -

Wi t'.nlmto of Snp?‘l: E]xtnct.ed ) g . - - - -
olatile Organic Analyses; :
4-Methylt§-penunor¥e (MIBK) ne/kg <1500 <1500 . <1600 <1800

See footnotes at end of table.
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_ Sample Identification and Date
B20 B21 B21 B21 B22
. (6.0-7.0) - (0-0.5) (0.5-2.5) (2.5-3.6) (0-0.5)
Parameter Units 2/1/93 2/193 2/1/93 2/1/93 2/8/93

Total Analyses: -

. Silver, m| <23 2.3 <22 2.3 <5
Arsenic mg/kg 4.8 3.0 2.0 1.3 2.4
Barium m 110 ‘69 65 44 110
Sy K 2, % nh g o

cium )

- Chromium m, 8.1 8 6.0 18
Mercury * mg/kg <0.062 <0.060 <0.064 <0.061 0.070
Nxckel mg/kg <ll <11 <12 16

m, 12 8.5 6.3 2.2 35
Antunony mg/kg <2 <23 <22 <23 <2
Selenium mg/kg <0.25 <0.24 <0.26 <0.24 <0
Tin mg/kg <11 <ll <11 <12 21
Columbium mg/kg 2.5 4.8 5 <1.2 28
Tantalum mg/kg 6.2 6.0 10 <12 14
Fluoride m 200 310 2000 240 5600
Gross Alpha ://g _ - - - - 56110
gmt:a Beta pCig - - - - 2+6
0
Urenium-233 & 234 pC¥ . . . . 3.6£0.4
Uranium-235 pCi - . - - 0.310.1
Uranium-238 pc://ﬁ - - - - 3.310.4
- Thorium-228 pCf - - - - 2.110.4
Thorium-230 : pCf - - - - 6.1+0.7
Thorium-232 pC;Ig - - - - 2.1404
Lead-210 @ 46 KeV PCiE . - . . 42415
Thorium-234 @ 63 3 KeV pCvg - - - - 4.0+0.7
Thorium-234 @ 92.6 KeV pCf - - - - 3.420.7
Protactmmm-234m @ 1001 KeV pCf - - - - 0.0+7.7
Radiu pC;F - - . - 7.840.8
Ieac.-:’u G 295.2 KeV PC;F - - - - 44304
Lead-214 @ 352.0 KeV pCIIg - . - - 4.6:0.2
~— Bismuth-214 @ 609.4 KeV - pCf - - - - 4.310.2
Bismuth-214 @ 1120.4 KeV pCf - - - - 4.840.6
Bismuth-214 @ 1764.7 KeV pCf - - - - 4.410.6
Actinjum-228 @ 338 KeV pC l/g - - - - 2.240.3
Actinjum-228 @ 911 KeV pCf ] - - - - 2.240.3
Actinium-228 @ 968 KeV pC f - - - - 2.240.5
Lead-212 @ 238 KeV pC f - - - - - 1.940.1
Bismuth-212 @ 727 KeV pC‘/g - - - - 2.6£1.0
Thallium-208 @ 583 KeV pC Vg - - . - 2.040.2
Uranium-235 @ 143 KeV pCi - . - - 0.3340.15
Potassium-40 @ 1460 KeV pCig - - - - 15+1
Analysis:
Ammoria NH3-N <20 0 . 2.0 <2.0 <2.0
pH Units 6.88 6.67 6.20 6.86 594
ul{ate mg/kg 68 72 220 128 100
TCLP Metals: A
Silver mg/l - - . . -
Arsenic mg/l - - - - -
Barium mg/l - . - - -
Cadmium mg/l - - - - -
ﬁhmmmm . mgll - - - - -
ercury mg/l - - - - -
Nickel mg/l - . - - -
Lead . mgl - - - - :
- Selenium mg/l - g - . -
TCLP Extraction Fluid Data:
Extraction Fluid - - - - -
pH with Deionized Wate PH units - - - - -
pH After Addmon of 1 Normal HCL pH units - - - - -
ﬂof TCLP Extract pH units - - - - -
W {n]mtb of Samile Elxtracted g - . . - -
olatile anic Analyses:
4-Methyl- .pentanone MIBK) . pg/kg <1600 <1500 <1700 <1600 <1600

See footnotes at end of table.
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Sample Identification 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 2/8/93 2/8/88 2/3/93 2/3/93 2/3/93
Total Analyses:
Silver mgkg 2.1 <25 <2.3 <22 2.3
enic mg/kg 12 4.1 081 2.7 32

Barium mg/’kg 65 53 36 100 48

Cadmium mg/kg <.l <25 <2.3 2.7 <23

Calcum mg/kg 910 1000 1400 1100

Chromium mg/kg 5.2 6.7 69 4 8.1

Mercury mg/kg <0.054 <0.062 <0.059 <0.059 <0.060

Nickel mg/kg <11 <12 <12 <11 <12

Lead mg/kg 3.3 46 3.8 5.3 490

Antimony mg/kg <1 <25 3 <22 <23

Selenium mg/kg <0.21 <0.25 <0.23 <0.24 <0.24

Tin mg/kg <11 <12 <12 14 <12

Columbium mg/kg <22 7.5 4.7 9.5 1

Tantalum mg/kg 13 16 4.7 13 12

Fluoride m 320 350 190 120

Gross Alpha ng 9+4 1415 1416 746 1615

Gross Beta pCig 2415 2315 235 2516 2846

pes: .
Uranium-233 & 234 pCi/j - - - - -
Uranjum-235 pCﬁ - - - - -
Uranium-238 pCvg - - - - .
Thorium-228 pCf - - - - -
Thorium-230 pCj 4 . - - - .
Thorium-232 - pCi - - s - .
Lead.210 @ 46 KeV pCﬁ : : : : :
Thorium-234 @ 63.3 KeV pCvg - - - - -
Thorium-234 @ 92.6 KeV pCVg - - - - -
Protactinium-234m @ 1001 KeV pC;f - - - - -
Radium 226 pCf - - - - .
Lead-214 @ 295.2 KeV pCVg - - - - .
Lead-214 @ 352.0 KeV PC Vg . - - - - -
Bismuth-214 @ 609.4 KeV pCVg - - - - -
Bismuth-214 @ 1120.4 KeV pCi . - - - -
Bismuth-214 @ 1764.7 KeV p(hﬁ - - - - -
Actinium-228 @ 338 KeV pCl/g . . - - - .
Actinjum-228 @ 911 KeV pCI/g - - - - -
Actinium-228 @ 968 KeV pC I/g - - - - -
Lead-2]12 @ 238 KeV PG f - . - . -
Bismuth-212 @ 727 KeV C f - - - - -

* Thallium-208 @ 583 KeV pC f - . - . -
Uranium-235 @ 143 KeV pC f . - - - -
Potazsium-40 @ 1460 KeV pCig - - . . -

ASTM Analysis:

Ammonia NH3-N <0 <2.0 <20 <2.0 <2.0
H nits 5.95 6.56 7.92 7.23 7.56
gulfntz mg/kg 68 62 60 58 62
TCLP Metals:
Silver mg/l - - - - -
Arsenic mg/l - - - . .
Barium mg/l - . - - -
Cadmium mg/ - - . - .
Chromium mg/l - . - - .
Mercury mg/l . - - . .-
Nickel mg/l - - - - .
Lead mg/l - - . . -
Selenium mg/l - - . - .
TCLP Extraction Fluid Data: »
Extraction Fluid . - - - - -
pH with Deionized Water pH units - - - - .
pH After Addition of 1 Normal HCL  pH units - - - - -
ﬂof TCLP Extract pH units - - - - -

Wi ?lm'b of Ssgﬂg}:aEthracted g - - - - -
olatile Organic ses: :
4-Methyl'-§-pentanonye (MIBK) pg/kg <1400 <1600 <1500 <1590 <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 ~2/5/93 - 2/5Mm3 2/6/93 2/5/93 - 2/5/93
Total Analyses:
Silver m| <24 <24 <24 <24 24
Arsenic m 3.8 3.2 24 2.7 11
Barium m 57 79 68 - 79 120
Cedmium m 3.6 24 <24 <24 2.8
Calcium m| 1800 1500 11000 1900
Chromium mg/kg 17 13 11 156 21
‘Mercury mg/kg <0.060 <0.069 0.060 <0.059 <0.060
Nickel mg/kg <12 .. 13 <12 <12 16
] Lead mg/kg 11 53 2.4 5.1 2.7
‘Antimony mg/kg <24 <24 <24
Selenium mg/kg <0.24 0.24 <0.24 <0.24 <0.24
Tin mg/kg <12 <12 <12 <12 16
Columbium mg/kg 11 4.8 q 72
. Tantalum mg/kg 4 17 7.2 11 .14
Fluoride g 290 130 160 190 140
Gross Alpha i) 1648 1246 1247 2018 1948
-%u Be PCVg 1916 - 2416 1545 2 26£7
Uranmm-233 & 234 prJg - - - - -
Uranium-235 pcvg - . - - -
Uranium-238 pCf - . ‘ - . -
Thorium-228 pCf - - - - B
: %onum-zao ,;'gvs N - - - - -
Lesd 216 @ 46 KeV Lty : : D : :
Thorium-234 ©63.3 KeV pCi f/‘ : - . . - .
Thorium-234 @ 92.6 KeV pC 1/8 . - - " - -
:’row:txmum-234m @ 1001 KeV rC f - - - - .
Radium pC' . - - - -
e 314 © 2052 KeV ‘pCi.ﬁ : : : . :
ad-214 @ 352.0 KeV pCf - - - - -
Blsmuth-214 @ 609.4 KeV pCl/g - - - - C .
Bismuth-214 @ 1120.4 KeV pC vg - - - - -
‘Bismuth-214 @ 1764.7 KeV - pCf . - . - - .

_ Actinjum-228 @ 338 KeV . PC vg - - - . .
Actinjum-228 @ 911 KeV pCVg - - - - .
Actinium-228 @ 968 KeV pC vg ) .- - S - -

| Lead-212 @ 238 KeV pC f - - - - -
Bismuth-212 @ 727 KeV. | pC f - . - . -
Thallium:208 @ 583 KeV PC ‘/g - - - . -
Uranium-235 @ 143 KeV rC vg e g s . .
" Potassium-40 @ 1460 KeV pCig - - - - C.
ASTM Analysis: . ) - :
Ammoma . NH3-N <20 <2.0 <2.0 7.0 L0
’ Jnits © . 8.07 7.85 7.99 7.49 7.66
ulfatae mg/kg 300 54 68 128 44
TCLP Metals: ) -
Silver . - . - - -
Arsenic - . - - .
Barium mg/l . - e - -
Cadmium - mgl - - - - -
Chromium : ) mg/l - - - - -
Mercury ' mg/l - - - - -,
Nnckel . mgl - - - - -
Lead - . mgl - . - - -
Seleni : mg/l . - - - -
TCLP Extractmn Fluid Data: .
Extraction Fhiid - - - - .
wn.h De:omzed Wate pH units - - - - -
After Addition of 1 Normal HCL pH units . - s - -
ﬂof TCLP Extract pH units - - - - .
ount of Samp]e Extracted . g - . - - -
Volatile Orgamc Analyses; :
4-Methy) pentanone (MIBK Heg’kg

<1600 <1500 <1600 <1500 . <1600

Sce footnotes at end of table.
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Sample Identification and Date
B25 B28 B26 B26 B27
(23.5-26.8) (0-0.5) (0.5-2.0) (24.5-25.8) (0-0.5)
Parameter Units _2/5/93 _2/5/83 2/5/83 2/5/93 2/5/93

Total Analyses: .

Silver mg/kg <25 24 <24 <24 24

Arsenic mg/kg 13 2.7 3.5 12 2.0

Barium mg/kg 67 110 26 46 110

Cadmium mg/kg <2.5 3.0 2.7 . <24 3.7

Calcium mg/kg 1200 9800 2100 960 3200

Chromium mg/kg 6.3 23 16 6.6 24

Mercury m <0.064 <0.060 <0,060 <0.061 <0.060

Nickel mg/kg <13 17 14 <12 17
Lead mg/kg o1 75 13 3.9 1

Antimony. mg/kg <25 <24 <24 <24

Selenium mg/kg <0.25 © <0.24 <0.24 <0.24 0.36

mg/kg <13 23 13 <12 21

Columbium mg/kg 2.5 17 14 4.8 48

Tantalum mg/kg 5.1 16 17 73 84

Fhuoride m| 210 500 220 260 - 3700

Gross Alphn :;g 1546 1518 10+7 1147 158

%ﬁo pCig 2316 2616 2745 2445 3147
Uranmm-233 & 234 i/} - - - - -

- Urapium-235 ;&ﬁ - - - - -
Uranium-238 pCf ' - - - . -
Thorium-228 pC‘/g - - - - -
Thorium-230 pClIg - - .- - .-
Thorium-232 PC f - - - - -
Lead.210 @ 46 KeV : pCf - . - - -
Thorium-234 @ 63 3KeV PCVB - - - - -
Thorium-234 @ 92.6 KeV prg - . . - - -
Protact.mzlgm-zﬂm @ 1001 KeV pCig - - - - -

cad-214 @ 295.2 KeV pcﬁ - - - - -
ad-214 @ 352.0 KeV pC ig - - . - .
313muth-214 @ 609.4 KeV pC 1/8 - - - - .
Bismuth-214 @ 1120.4 KeV PC,)‘ . . - - -
Bismuth-214 @ 1764.7 KeV Pcf - - - - -
Actinjum-228 @ 338 KeV pCi - - - - -
Actinium-228 @ 911 KeV anﬁ . - - - .
Actinium-228 @ 968 KeV pC f . - - - -
Lead-212 @ 238 KeV pC 1/8 - - - - -
Bismuth-212 @ 727 KeV pC f - - - - .
lium-208 @ 583 KeV C f - . - . -
Uranium-235 @ 143 KeV pC 1/8 - - . - -
Potassium-40 @ 1460 KeV pCilg - - - - -
Analysis:
nia NH3-N 2.0 18.8 <2.0 <2.0
H nits 7.01 7.75 7.33 7.73 7.31
ulfate mg/kg 72 220 46 16

TCLP Metals:

Silver, mg/l . - - - -
Arsenic mg/l - - - - -
Barjum mg/l . - - - -

Cadmium mg/l - - - - .

mivm mg/l . - - - -

Mercury mg/l - - - - -

Nlckel mg/] - - - - -

Lead mg/l - - - . -

Selenium . mg/l . - - - -

TCLP Extraction Fluid Data:

_Extraction Fluid - - - - .
pH with Deionized W, pH units - - - . .
Aﬁ.er Addmon of 1 Normal HCL pH units - - - - -

ﬂof TCLP Extract pH units - - - - -

W {nlxnb of Sam?\lggxtracted g - - - - -
olatile Organic ses:
4.Methy]lg wnmnon}; MIBK) pg’kg . <1500 <1600 <1600 <1600

<1500

See footnotes at end of table.
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Sample Identification and Date
B27 B27 B28 B28 - B28
. (12.0-14.5) (24.5-26.6) (0-0.5) (7.09.5)  (24.5-25.1)
Parameter Units 2/5/93 2/5/93 2/5/93 2/5/93 2/5/93
Total Analyses:
Silver m <24 <2.3 <2.5 <25 <2.3
Arsenic mgkg . 24 14 2.9 2.1 0.24
" Barjium mg/kg 85 31 170 110 42
Cadmium m : 2.8 <2.3 29 3.0 2.3
Calcium mg/kg 1600 1000 6500 2100 1000
mium mg/k 16 79 23 23 73
Mercury mg/kg <0.069 <0.067 .<0.061 <0.061 <0.058
Nickel mg/kg <12 <11 15 17 <12
Lead ’ mg/kg 10 3.1 7.1 3.7 2.1
Antimony m, <24 <23 <25 <25 <23
Selenfum mg/kg <0.24 <0.23 <0.25 <0.25 <0.23
mg/kg 16 <ll 20 22 <12
Columbium mg/kg 9.5 2.3 8.6 8.6 <l.2
Tantalum . mg/kg - 17 4.5 14 17 <l2
Fluoride m 2500 180 710 250 190
Gross Alpha x/vg 917 416 2248 1617 616
Iq::t;s Beta pCilg 2616 2746 2015 1946
pes:
Uranium-233 & 234 pCng - - 0.310.5 - -
Uranjum-235 pCf - - 0.140.2 - -
Uranium-238 pCf - - 0.3+0.3 - -
Thorium-228 PC f - - 2.010.7 - -
Thorium-230 pCf - - 1410.7 - -
Thorium-232 pCf - - 1.840.7 - -
Lead-210 @ 46 KeV pCi - - 1.840.7 - -
Thorium-234 @ 63.3 KeV pcal//ﬁ X : 11305 - :
Thorium-234 @ 92.6 KeV pCf - . 14404 - -
Protactinium-234m @ 1001 KeV pCvg - . 0.016.4 - -
Radium 226 pC;F . . 1.810.5 . .
ead-214 @ 295.2 KeV pC;Ig . . 1.040.2 - .
cad-214 @ 352.0 KeV pCvg - - 0.9140.11 - -
Bismuth-214 @ 609.4 KeV pC'i/g - - 1.040.1 - -
Bismuth-214 @ 1120.4 KeV pC f - - 1.440.4 - -
Bismuth-214 @ 1764.7 KeV pC‘F - - 0.82+0.35 - -
Actinium-228 @ 338 KeV pCl/g - . 1.540.3" - -
Actinium-228 @ 911 KeV PC,_F - - 1.340.2 - -
Actinium-228 @ 968 KeV pC 1/8 - - 1.240.4 - -
Lead-212 @ 238 KeV pC f - - 1.310.1 - -
Bismuth-212 @ 727 KeV PC f - - 1.540.5 - -
Thallium-208 @ 583 KeV pC Vg . - 1.440.2 - -
Uranium-235 @ 143 KeV pC 1/8 - - 0.00£0.08 - -
Potassium-40 @ 1460 KeV pCig . - - . .
ASTM Analysis:

Ammonia NH3.N <2.0 <2.0 5.8 <2.0 <2.0
EH . nits 6.56 7.23 9.18 6.38 6.81
ulfate mg/kg 72 68 174 66 62

TCLP Metals:
Silver mg/l - - - - -
Arsenic mg/] - - - - -
Barjum mg/l - - - - -
Cadmium mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel. mg/l - . - - -
Lead mg/] - - - : .
Selenium mg/l | - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - - - - -
pH with Deionized Water pH units - - - - -
PH After Addition of 1 Normal HCL  pH units - - - - -
ﬂof TCLP Extract pH units - - - - -
w gtlmtbofSa'lee Elxtract.ed g - . - - -
olatile Organic Analyses;
4-Methy)-5-pentanone (MIBK) pg/kg <1500 <1500 <1600 <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) (24.5-26.5) (0-0.5) (3.44.8)
Parameter Units 2/2/93 2/2/93 2/2/93 2/2/93 2/1/93 2/1/93
Total Analyses: :
Silver mg/kg <2.2 T <23 <2.2 - <.l <2.3
Arsenic mg/kg 0.95 2.6 16 - 15 13
Barjum mg/kg 120 1400 50 - 20 110
Cadmium mg/kg 2.7 <23 <2.2 - <2.1 2.3
Calcium mg/kg 4600 33000 - 2100 2400
Chromium mg/kg 38 27 11 - 12 13
Mercury m, 0.19 0.66 <0.061 - <0.059 <0.060
Nickel mg/kg <11 14 <11 - 14 12
Lead mg/kg 19 15 7.8 - 4.6 5.4
Antimony mg/kg <22 <23 <22 - <21 <23
Selenium mg/kg <0.21 <0.24 <0.24 - <0.23 <0.24
. mg/kg 130 92 54 - <10 16
Columbium mg/kg 47 270 60 - 2.3 72
Tantalum m 8.0 33 4.9 - 5.9 14
Fluoride mg/kg 6400 43000 6500 - 75 140
Gross Alpha x‘//; 4619 1416 .- 945 . 1246
IGsmtgs Beta pCig 3245 2616 . 2145 - 2646
otopes:
Ursgl?um-ZS3 & 234 pCi/ 3.610.5 5.610.6 - - - -
Uranium-2356 pC’vg 0.2¢0.1 0.6+0.2 - - - -
Uranium-238 pCf 36404 61106 - - - -
Thorium-228 pC'f 1.9+0.4 13103 - - - -
Thorium-230 pCf 2.6+0.5 0.7403 - . - -
Thorium-232 pCf 19404 1.310.3 - - - -
Lead-210 @ 46 KeV pC;F 3.2+0.8 1141 - - - -
Thorium-234 @ 63.3 KeV pC;ﬁ 4.3+0.8 6.611.7 - - - -
Thorium-234 @ 92.6 KeV pC;Ig 3.9+0.6 6.411.7 - - - -
Protactinium-234m @ 1001 KeV pC;ﬁ 8.5+8.3 24110 . - - -
Radium 226 pC'f - - - - - -
ad-214 @ 295.2 KeV pC;F 2.8+0.3 10+1 - - - -
Lead-214 @ 352.0 KeV pCf 3.010.2 101 - - - -
Bismuth-214 @ 609.4 KeV pC;jg- 2.8+0.2 9.6+04 - - - -
Bismuth-214 @ 1120.4 KeV pCf 3.2+0.5 9.910.8 - - - -
Bismuth-214 @ 1764.7 KeV pC;/g 28805 9.0806 - - - -
Actinium-228 @ 338 KeV pClIg 1.840.3 2.6+0.3 - - - -
Actintum-228 @ 911 KeV pC‘Ig 2.240.3 341403 - - - -
Actinium-228 @ 968 KeV pC f -2.310.5 3.580.6 - - - -
Lead-212 @ 238 KeV - pPC l/g 2.040.2 3.1+0.2 - - - -
Bismuth-212 @ 727 KeV rC f = - - - - -
Thallium-208 @ 583 KeV pC f 2.2£0.2 2.840.3 - - - -
Uranium-235 @ 143 KeV pCf 0.28+0.14 0.3510.20 - - - -
Potassium-40 @ 1460 KeV pCig 1711 281 - - - -
ASTM Analysis:
Ammonia mg/'{igLI;THS-N 58 120 32 - <2.0 <20
H P nits 7.02 6.72 5.58 6.87 6.48
gulfate mg/kg 136 158 74 - 110 68
TCLP Metals: :
Silver mg/l <0.10 <0.10 - . - -
Arsenic mg/] <0.10 <0.10 - - - .
Barium mg/l <10 <10 - - - -
Cadmium mg/l «<0.10 <0.10 - - - -
Chromium mg/l <0.10 <0.10 - . . .
Mercury mg/l <0.010 <0.010 . - - -
Nickel mg/l <l.0 <l.0 - - - -
Lead mg/l <010 <010 - - . .
Selenium . !ng/l <0.10 <0.10 - - B -
TCLP Extraction Fluid Data:
Extraction Fluid . No. 1 No. 1 - - - -
pH with Deionized Water pH units 6.76 6.65 - - - -
pH After Addition of 1 Normal HCL.  pH units 2.09 3.36 - - - -
. ﬂor LP Extract . pH units 5.16 5.33 - - - -
a qllmtb of SnmpAl:al E]xtract.ed g 50.0 50.0 - - - -
olatile anic Analyses:
” pg/kg <1600 <1600 <1600 - <1500 <1500

4-Methyl-2-pentanone (MIBK)

. See footnotes at end of table.
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Sample Idegtification and Date
B30 B3l B3l B3l B32
(7.0-9.2) (0-0.5) (0.5-2.5) (7.5-9.0) (0-0.5)
Parameter Units 2/193 2/2/93 2/2/93 2/2/93 2/3/93
Total Analyses:
Silver_ _ m <22 <22 <.1 <26 <2.3
Arsenic mg/kg 5.3 3.0 1.6 1.7 54
Barium mg/kg 72 59 91 200 150
Cadmium mg/kg 2.7 <22 2.1 47 3.3
Calcium m, 1800 1900 1700 4600 3200
Chromium mg/kg 10 <11 1 34 19
Mercury mg/kg <0.059 060 <0.069 <0.066 <0.081
Nickel mg/kg 17 <ll <1l 24 5
d mg/kg 7.8 8.8 9.8 16 6.8
Antimony mg/kg <22 <22 <l <26 <23
Selenium m| <0.24 <0.20 <0.23 <0.26 <0.24
i ) mg/kg <11 <11 ' <l 43 3
Columbium mg/kg 5.9 6.0 5.9 9.1 12
Tantalum mg/kg - 11 8.4 9.4 10 15
Fluoride m 210 160 120 280 720
Gross Alpha l.llf - 19+6 1616 2146 277
Gross Beta pCig - 235 2 31+5 2815
pes: <
Uranium-233 & 234 pCng - - - - 1.310.8
Uranium-235 rC lIg - - - - 0.110.2
Uranium-238 pC Vg - - - - 1.730.7
Thorium-228 pCVg - - - - 40111
Thorium-230 pCVg - - - - 4.6%1.2
Thorium-232 pCf - - - - 2.54+0.8
Lead.210 @ 46 KeV pc;/g . . . . 20106
Thorium-234 @ 63.3 KeV pC;Ig . . . . 15+1.0
Thorium-234 @ 92.6 KeV pCf - - - - 2.0£0.3
Protactinium-234m @ 1001 KeV pCf - - - - 1146
Radium 226 pC;; - . - . 3.440.6
Lead-214 @ 295.2 KeV pCvg - - - - 1.7+0.3
Lead-214 @ 352.0 KeV pCf - - - - 1.740.1
Bismuth-214 @ 609.4 KeV pC Vg - - - - 1.540.2
— Bismuth-214 @ 1120.4KeV - pC f . - - - 1.640.5
: Bismuth-214 @ 1764.7 KeV pC f - - - . 1.3+04
Actinjum-228 @ 338 KeV pC f - . - - 1.840.3
Actinium-228 @ 911 KeV pCf - - - - 1.640.2
Actinium-228 @ 968 KeV PC)IB - - - - 1.410.3
Lead-212 @ 238 KeV - pCf - - - - 1.540.1
Bismuth-212 @ 727 KeV pC f - - - - 2.5+0.7
Thallium-208 @ 583 KeV pPC f - - - - 1.740.2
Uranium-235 @ 143 KeV PC l/g - - - - 0.1610.12
Potassium-40 @ 1460 KeV pCig - - - - 151
ASTM Analysis:
Ammonia NH3.N <20 <2.0 <20 48 <2.0
nits 7.56 6.68 7.50 6.88 6.38
_Sulfate mg/kg 74 90 150 184 132
TCLP Metals:
Silver mg/l - - . - -
Arsenic mg/] - - - - -
Barium mg/l . - - - -
Cadmium mg/l - . - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - . - -
Lead mg/] : - - - :
Selenjium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fiuid . - - - - -
pH with Deionized Water pH units - - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
Rl;ofTCLP Extract pH units - - - - -
ount of Sample Extracted g - - - - -
Volatile Organic Analyses;
4-Methyl-2-pentanone (MIBK) it

gkg <1500 <1600 <1500 <1700 <1600

See footnotes at end of table.
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Sample Identification and Date
B32 Bs2 B33 B33 B33
. (1.0:9.8)  (24.0-27.0) (0-0.5) (4.0-7.5)  (20.0-22.5)
Parameter Units 27393 27393 2/3/93 2/3/93 2/3/93
Total Analyses
Silver, mg/kg <23 <24 <23 <22 <2.5
Arsenic mg/kg 34 .22 1.0 2.2 1.0
Barium mg/kg 78 - 48 10 230 130
Cadmium mg/kg 2.4 <4 <23 <22 <2.5
Calcdum mg/kg 1200 1300 280 17000 1400
Chromium mg’kg 11 9.9 <28 14 . 10
Mercury mg/kg <0.060 <0.087 <0.059 <0.058 <0.062
Nickel mg/kg <1l <12 <11 <11 <12
ad mg/kg 43 45 55 8.7 36
Antimony m,| <23 <24 <23 <22 <25
lenium mg/kg <0.24 <0.26 <0.23 <0.23 <0.25
m 14 <12 <11 0 <12
Columbium mg/kg 9.6 7.9 3.5 110 6.2
antalum mg/kg 12 13 . 4.7 20 74
Fluoride m 200 490 97 210 150
Groas Alpha ‘Ilﬁ 2048 1015 1616 51+11 615
IGsrotzs Beta pCikg 1856 2315 1915 22t5
otopes:
Uranium-233 & 234 prl/f - - - 3.010.5 .
Uranium-235 pC‘/g - - - 0.140.1 -
Uranium-238 pCf - - - 3.430.5 -
Thorium-228 pCf - - - 2440.4 -
Thorium-230 pCf - - - 5,140.6 -
Thorium-232 pCug - - - 2.940.5 -
Lead-210 @ 46 KeV pCf - - - 4.1+41.2 -
Thorium-234 @ 63.3 KeV pCf - - - 3.4+0.7 -
Thorium-234 @ 92.6 KeV pCf - - - 2.940.5 -
]’mtactlmum-234m @ 1001 KeV pC;ﬁ - - - 0.016.4 -
jum 226 pCiE - . . 56107 .
ead-214 @ 295.2 KeV pClF - - - 3.710.3 -
ad-214 @ 352.0 KeV pCf - - - 3.840.2 -
Bxlmuth-214 @ 609.4 KeV pCf - - - 3.740.2 -
Bismuth-214 @ 1120.4 KeV pCf - - - 3.510.5 -
Bismuth-214 @ 1764.7 KeV ple - . - 3.410.4 -
Actinjum-228 @ 338 KeV pC vg - - - . 2.640.3 -
Actinjum-228 @ 911 KeV pC;Ig - - - 3.14+0.3 -
Actinium-228 @ 268 KeV pC 1./8 . - - 2.8410.4 -
Lead-212 @ 238 KeV PC: f - - - 2.610.1 -
Bismuth-212 @ 727 KeV PC f - - - 3.610.8 -
Thallium-208 @ 583 KeV pC ug - - - 2.540.2 -
Uranium-235 @ 143 KeV pCi - - - 0.20+0.12 -
Potassium-40 @ 1460 KeV pCig - - - 17+1 -
Analysis:
nia NH3-N <20 156 <2.0 132 7.0
gﬂ nits 6.38 6.66 7.18 7.30 6.54
ulfate mg/kg 400 128 44 460 116
TCLP Metals: . :
Silver mg/l - - - . -
Arsenic mg/l - - . - -
Barium mg/l - - - - -
Cadmium mg/l - - - - -
Chmm)um mg/l - - - - -
Mercury - mg/l - - - - -
Nickel mg/l - - - - -
Lead - mg - - . - -
Selenivm . mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction - - - - -
pH with Dexomzed Wate pH units - - . - -
pH After Addition of 1 Norma] HCL pH units - - - - -
of TCLP Extract pH units - - - . -
W {nlmb of Sam;A]e E‘xtracted g - . - - -
olatile Organic Analyses:
4-Methy)-B-pentanone (MIBK) ug/kg <1600 <1700 <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) (75-10.0)  (21.0-22.0) (0-0.5) (10.0-11.0)
Parameter Units 2/3/93 2/3/93 2/3/93 2/3/33 2/3/93
Total Analyses: :
Silver, mg/kg <2.1 <22 2.2 <2.0 <2.4
Arsenic mg/kg 0.64 2.1 16 0.82 0.96
Barium mg/kg 27 66 280 43 140
Cadmium mgkg <2.1 <2.2 3.9 2.0 2.7
Calcium . mg/kg €50 1100 1600 790 1800
Chromium mg/kg 44 13 180
Mercury mg/kg 0.10 0.099 0.10 0.10 0.096
Nickel mg/kg <11 <11 25 <10 <12
Lead : mg/kg 38 8.6 11 43 6.7
Antimony : mg/kg <1 <22 - <22 <20 <24
Selenjum mg/kg <0.23 <0.23 <0.24 <0.023 <0.24
Tin . ' m <11 <]1 11 <10 100
Columbium m,| 23 10 11 10 17
Tantalum mg/kg <l.l 11 18 13 16
Fluoride mé/kg 230 420 160 43 17000
Gross Alpha p :jﬁ 1145 1716 . 1616 8+4 615
b&:t:s Beta Gie 1645 28t5 2416 2145 9+4
8:
Ura‘tﬁum-zsa & 234 pr/vg - - - - .
Uranium-235 pCVg - - - - -
Uranium-238 PC,F - - - . .
Thorium-228 pCl/g - - - . .
Thorium-230 pCf - - - - -
Thorium-232 pCf - - - - -
Lead-210 @46 KeV . pCvg - B - - .
Thorium-234 @ 63.3 KeV pCf - - - - -
Thorium-234 @ 92.6 KeV pCVg - - - - .
Protactinium-234m @ 1001 KeV pCf - - - - -
Radium 226 PC;F - - - - -
Lead-214 @ 295.2 KeV pCVg . . - . .
Lead-214 @ 352.0 KeV pc;/g . . . - .
Bismuth-214 @ 609.4 KeV pc;ﬁ - - . - -
Bismuth-214 @ 11204 KeV pCi - - - - -
Bismuth-214 @ 1764.7 KeV pclvé : : : : :
Actinjum-228 @ 338 KeV pCl/g - . - - -
Actinium-228 @ 911 KeV pCf - B - - -
Actinium-228 @ 968 KeV pC vg - - - - .
Lead-212 @ 238 KeV C 1/3 - - - - -
Bismuth-212 @ 727 KeV pCVg . . . . .
Thallium-208 @ 583 KeV pC f - - . - -
Uranium-235 @ 143 KeV pC f - . - - -
Potassjiumn-40 @ 1460 KeV pCilg - - - - -
Analysisg: .
Ammonia NH3-N <2 <2. <2.0 480
pH Units 5.48 56 6.77 6.79 4.69
lfate mg/kg 76 114 114 66 136
TCLP Metals:
Silver mg/l . - <0.10 - <0.10
Arsenic mg/l - - <0.10 - '<0.10
Barium mg/l - - <10 - <10
Cadmium mg/l . . <0.10 . <0.10
Chromium .mg/l - - <0.10 - <0.10
Mercury mg/l - - <0.010 - <0.010
Nickel mg/l - - <10 - <1.0
Lead mg/l - - <0.10 - <0.10
Selenjum . mg/l - - <0.10 - <0.10
TCLP Extraction Fluid Data: .
Extraction Fluid . - - No. 1 - No.1
pH with Dejonized Water pH units - - 6.28 - 4.79
pH After Addition of 1 Normal HCL.  pH units - - 163 - .
Rl-‘-ll,.of TCLP Extract pH units - - 4,96 - 497
v f_\]:nb of Sa_mgz: Sxtract.ed : 4 - - 40.0 - 40.0
olatile Organic ses:
4-Methyl,-§-penunon{z MIBK) re’kg <1500 <1500 <1600 <1500 23000

See footnotes at end of table.



Table 8

(Continued)
Page 21 of 58
Sample Identification and Date
B35 B36 B36 B36 B3s B38
(11.0-12.0) (0-0.5) (9.0-11.0) (11.0-13.0) (23.0-24.5) (0-0.5)
Parameter Units 2/3/93 2/4/93 2/4/93 2/4/93 2/4/93 2/2/93
Total Analyses: .
Silver m 2.2 <24 - <24 <2.5 2.2
. Arsenic m 0.44 3.7 - 1.1 4.6 2.7
Barium mg/kg 210 43 - 150 18 66
Cadmium m 2.7 <24 - <24 <2.5 <2.2
Ca]clul_n m 3400 760 - 3000 1800 1400
mium m 210 8.3 - 62 17 2
Mercury mg/kg 0.090 <0.069 - <0.060 <0.062 <0.059
Nickel mg’kg 13 <12 - <12 <12 <ll
Lead \ mg/kg 9.6 4.0 - 20 1.9 11
Antimony mg/kg <22 - <24 5 <22
Selenium mg/’kg <0.23 <0.24 - <0.24 <0.25 <0.23
i . mg/kg 440 <12 - 480 13 <ll
Columbium mg/kg 23 3.5 - 35 38 21
antalum mg/kg 16 4.7 - 11 1.2 12
Fluoride m 53000 73 - 13000 2900 1900
Gross Alpha x/’/g 2716 2748 3 - 1747 2747
Gmt:s Beta \ pCig 85 2247 13010 - 2516 2745
otopes:
Uranium-233 & 234 pCng . 0.8+0.3 1811 - - 1.3104
Uranium-235 pCf - 0.010.1 0.940.2 - - 0.110.1
Uranium-238 pC l/g - 1.1104  18%1 - - 0.940.2
Thorium-228 pC l/g - 1.0+02  20%1 - . 1.5+0.3
Thorium-230 PC f - 12403 3011 - - 1.4+0.3
Thorium-232 pC L,g - 1.040.2 2141 - - 1.740.3
Lead-210 @ 46 KeV pC l/g - 1.520.7 1542 - - 2.310.6
Thorium-234 @ 63.3 KeV pC f - 1.610.5 1543 - - 1.7+£0.6
Thorium-234 @ 92.6 KeV pC Vg - 1.3+04 . 1912 - - 1.5+0.4
Protactinium-234m @ 1001 KeV pCf - 0.0+54 0+13 - - 0.0+6.0
Radium 226 pCf - 22405 4012 - - -
Lead-214 @ 295.2 KeV pC vg . 1.140.2  22+1 - - 1.6+0.3
Lead-214 @ 352.0 KeV pCl/g - 1.1+0.1 22+1 - - 1.5+0.1
Bismuth-214 @ 609.4 KeV pC f - 1.1+0.1 22+1 - - 1.5+0.2
Bismuth-214 @ 1120.4 KeV pCf - 1.0:0.3 2241 - - 14104
Bismuth-214 @ 1764.7 KeV pCf - 1.0£0.3 20+1 - - 1.74+0.4
Actinjum-228 @ 338 KeV pC 1/8 - 0.8840.20 20tl1 - - 1.840.3
Actinium-228 @ 911 KeV pCl/g - 0.90+0.18 2011 - - 1.9+0.2
Actinium-228 @ 968 KeV PC f ’ - 0.74+0.39 22+1 - . 1604
Lead-212 @ 238 KeV pC vg - 0.7310.09 18z1 - - 14+0.1°
Bismuth-212 @ 727 KeV pC l/g - 1.2106 2243 - - -
Thallium-208 @ 583 KeV pC f - 10102 19*1 - - 1.620.2
Uranium-235 @ 143 KeV pC ‘/g - 0.00+0.83 0.92+0.35 - - 0.0010.01
Potassium-40 @ 1460 KeV pCig - 1741 1511 - - 1541
Analysis: ,
nia NH3-N 400 <2.0 - 54 26 <2.0
nits 3.86 6.85 - 5.58 544 6.97
ulfate mg/kg 640 58 - 700 180 44
TCLP Metals:
Silver mg/l <0.10 - . <0.10 . -
Arsenic mg/l <0.10 - - <0.10 - -
Barium mg/l <10 - - <10 - -
Cadmium mg/l <0.10 - - <0.10 - .
Chromium mg/l 0.21 . - - <0.10 - -
Mercury l'ng/l <0.010 - - <0.010 - .
Nickel mg/l <1.0 - - <l.0 - -
Lead mg/] <0.10 . - <0.10 - -
Selenium mdl <0.10 - - <0.10 - -
TCLP Extraction Fluid Data:
Extraction Fluid . L No. 1 - - No.1 - -
pH with Deionized Water pH units 3.80 - - 4.55 - -
PH After Addition of 1 Normal HCL  pH units - - - - - -
of TCLP Extract - pH units 4.80 - - 4.92 - -
i {o_\lmfb of Sa;n%lgaE]xtracted 4 400 - . 400 - -
olatile Organic ses; .
4-Methyl- '-pent.anon):e (MIBK) ngkg 91000 <1500 - 6900 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
B38 B38 B39 B39 B39
(2.5.5.0) . (13.0-18.7) (0-0.5) (8.0-10.0) (12.0-13.0)
_ Parameter Units 2/2/93 2/2/83 2/1/93 2/1/93 2/1/93
Total Analyses: . ’
Silver mg/kg 22 <20 - <24 <2.1 <20
c mg/kg 1.9 2.1 34 17 33
Barium mg/kg 26 26 87 o4 210
Cadmium mgkg <22 <2.0 3.1 6.9 6.7
Calcium mg/kg 770 1600 2000 2100
Chromium mg/kg .0 <20 31 34 2
Mercury m <0.056 <0.065 <0.059 <0.056 <0.057
Nickel mgkg . <11 <10 12 37 51
Lead mg/kg 5.6 1.6 78 14 6.3
Antimony mg/kg <22 <20 <22 <21 <20
Selenium mg/kg <0.22 <0.22 <0.24 <0.22 0.33
Tin mg/’kg <1l 32 35 17 16
Columbium mg/kg 9.0 120 32 11 11
antalum mg/kg 11 3.3 12 43 39
Fluoride m| 3700 360 190 150
Gross Alpha lx/ﬂ 613 - 2848 -
g?t:s Beta pCig 2046 2245 - 2746 -
B: .
Ura:um-233 & 234 pC:;g - - - - .
Uranjum-235 pC‘Ig . - - - -
Uranium-238 pCf - - - - -
Thorium-228 pCl/g - - . - -
Thorium-230 pCf - - . - .
Thorium-232 pCVg - - - - -
Lead-210 @ 46 KeV pCf - - - - .
Thorium-234 @ 63.3 KeV pCi - - - - .
Thorium-234 @ 92.6 KeV p(}:ﬁ B - - - .
Protactinium-234m @ 1001 KeV pCf - . - - -
Radium 226 pCug - - - - -
Lead-214 @ 295.2 KeV pCvg - - . - -
Lend-214 @ 352.0 KeV pC f T - . - .
Bismuth-214 @ 609.4 KeV pCvg - - - . .
Bismuth-214 @ 1120.4 KeV pC‘/g - - - - -
Bismuth-214 @ 1764.7 KeV pCf . . . . :
Actinjum-228 @ 338 KeV pC f - - - - .
Actinjum-228 @ 911 KeV pC ’/g - - - - -
Actinium-228 @ 968 KeV pC f - - - . .
Lead-212 @238 KeV . PC I/g - - - - -
Bismuth-212 @ 727 KeV pC f - - - - -
Thallium-208 @ 583 KeV C ‘/g . - - - .
Uranium-235 @ 143 KeV pC l/g - - - - -
Potassium-40 @ 1460 KeV pCig - - - - .
ASTM Analysis:
Ammonia NH3-N <20 22 <20 <20 <2.0
nits 6.38 5.23 6.11 6.88 6.98
ulfate mg/kg 44 136 54 66 200
TCLP Metals:
Silver mg/l - - - <0.10 <0.10
Arsenic mg/l - - - <0.10 <0.10
Barium mg/] - - - <10 <10
Cadmium mg/] - . - <0.10 <0.10
Chromium mg/l - - - <0.10 <0.10
Mercury mg/l - . - <0.010 <0.010
Nickel mg/l - - - <10 <l0
Lead mg/l - - - <0.10 <0.10
Selenium mg/l - . - <0.10 <0.10
TCLP Extraction Fluid Deta:
Extraction Fluid . - - - No.1 No. 1
pH with Deionized Water pH units - - - 7.34 7.11
pH After Addition of 1 Normal HCL  pH units - - - 1.76 1.70
K‘:‘of TCLP Extract pH units - - - 4.96 4.90
W 3?!‘6 of Sa‘m%}: E]xtracted g - - - 50.0 50.0
olatlie anic SCH.
o re/kg <1500 1500 <1500 <1400 <1500

4-Methyl-2-pentanone (MIBK)

See footnotes at end of table.
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Samplé Identification and Date
B41 B41 B4l B42 B42 ‘B42
(0-0.5) (0.5-25) (9.3-11.1) (0-0.5) (0.5-2.0) (9.0-11.0)
Parameter Units 2183 2193 183 2193 2183 2/U83
‘Total Analyses:
Silver, mg/kg 2.1 25 <24 " 24 <24 2.1
Arsenic mg/kg 19 L7 <0.24 0.66 <023 3.3
Barium mg/kg 130 91 59 240 60 330
Cadmium m 2.1 2.5 <24 2.5 <24 28
Calcium mg/kg 1600 1400 1300 2400 1400 1800
Chrommm mg’kg 9.7 13 2 - 12 1 3
Mercu mg/kg <0.060 <0062  <0.060 <0.059 <0.059 <0.058
Nlckel mg/kg 13 <12 <12 16 <12 19
Lead mg/kg 5.5 40 <0.24 4.7 0.58 3.9
Antimony mg/kg <21 <25 <24 <24 <21
Selenium | mg/kg <0.24 <0.25 <0.24 <0.23 <0.23 <0.23
) mg/kg <1l <12 <12 <12 <12 <11
Columbium mg/kg 9.6 3.7 3.6 4.7 3.5 5.8
Tantalum mg/kg 12 4.9 8.4 8.2 7.1 12
Fluoride m| 150 240 260 560 240 1200
Gross Alpha 3 ‘lfg - - . - 1746 -
Groas Beta . pCig - - ‘- - 3016 -
pes:
Uranium-233 &-234 pCi/ . - . - - .
raniuvm-235 ggxﬁ - - - - - -
Uranium-238 pCiiz . . N : : :
Thorium-228 pC f - - - - - -
Thorium-230 pCVg - - - - . -
Thorium-232 pCf - - - - . -
Lead.210 @ 46 KeV pC;/g - - - - - -
Thorium-234 @ 63 3 KeV pCug - ©o. - . . -
Thorium-234 @ 92.6 KeV pCf - . - . - . -
Pmt.acnmum-234m @ 1001 KeV pC;f - . . - - -
- Radium 226 pG e - - . - - - -
£ad-214 @ 295.2 KeV PCifg : - : : -l :
£ad-214 @ 352.0 KeV pCg . . . : : :
Bismuth-214 @ 609.4 KeV pCf - - - - - -
Bismuth-214 @ 1120.4 KeV pC f - - - R . -
Bismuth-214 @ 1764.7 KeV pC f - - - - - .
Actinfum-228 @ 338 KeV PC: Vg - - - s - -
Actmmm-228 @911 KeV pC;Ig - - - - - . -
inium-228 @ 968 KeV pC f . R - . - .
Igad-212 @ 238 KeV pC Vg - - . - - -
Bismuth-212 @ 727 KeV "pC f - - . - - .
Thallium-208 @ 583 KeV pC Vg - - - - - -
Uranium-235 @ 143 KeV . pC f - - - . - -
PotsssAn;ml% @ 1460 KeV pCilg . . - .-, - E
ASTM Analysis: .
. Ammonia v NH3.N <20 <20 <2.0 <2.0 T <2.0 <2.0
nits 6.50 7.12 6.89 6.28 6.51 6.55
ulfate mg/kg 150 44 94 - 48 52 102
TCLP Metals: : _ o
ilver mg/] - .- . - 8 <0.10
Arsenic mg/l - - - . - <0.10
Barium mg/l - - - - - <10
Cadmium mg/l. - - - - - <0.10
Chromium mg/l - - - - - <0.10
Mercury mg/l - . - - - <0.010
Nickel mg/l - . - - - <1.0
Iﬁﬂd lng/l i - . - - <0.10
Selenium - mg/l - - - - - <0.10
TCLP Extraction Fluid Data: .
Extraction Fluid . - . - - - No.1
pH with Dejonized Wate pH units - - . - - 7.15
PH After Addition of 1 Normnl HCL . pHunits - - - - - 1.67
of TCLP Extract pH units - - - - - 494
W :n]mf(.) of SampAle Extracted g - . - - - 50.0
olatile Organic Analyses: .
-Methylfg-pentanon)g (MIBK) re’kg <1600 <1600 <1600 <1500 <1500 <1500

See footnotes at end of table.
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X Sample Identification and Date
B46 B4g B46 B47 B47
: (0-0.5) (6.1-.7.7) (19.8-22.0) (0-0.5) (0.5-2.5)
Parameter Units 2/193 27188 _ 2/193 2/4/93 2/4/93
Total Analyses:
Silver - mgkg <23 2.l <23 <23 -
Arsenic - mgkg 15 <0.24 14 0.86 -
Barium . mg/kg .80 110 87 28 -
Cadmium mg/kg <23 24 <23 <2.3 -
Calcium _ mg/kg 5000 1200 1600 640 .

" Chromium : mg/kg 22 14 18 54 -
Mercury : mg'kg <0.059 <0.069 <0061 <0069 -
Nnckel ‘ mg/kg <12 20 <12 <12 .

mg/kg 5.5 6.6 3.6 2.2 -
Antlmony mg/kg <23 <21 <23 <23 -
Selenium m <0.24 <0.24 <0.24 <0.23 -
mg/kg <12 <11 <12 <12 -

" Columbium mg/kg 71 8.2 6.1 1.2 -
Tantalum mg/kg 11 9.4 8.5 3.6 -
Fluoride m 310 120 740 64 -

Gross Alpha pC/ - 115 - 1146 93+13
Gross Beta pCig - 2416 - 2916 53£17
Urenjum-233 & 234 pCile . . . . 5.120.6
Uranium-235 pCvg - - - - 0.4+0.2
Uranium-238 pC;F - - - - 5.810.7
Thorium-228 PC f . - - - 7.0£1.0
Thorium-230 pCvg - - - - 11+)
Thorium-232 pCf - - - - 8.111.0
Lead-210 @ 46 KeV pCf. .- - .- - 5.71.3
Thorium-234 @ 63.3 KeV pCf - - . - . 5.0x2.1
Thorium-234 @ 92.6 KeV pC;Ig . . . . 4.130.8
-Pmtactmmm-234m @ 1001 KeV pC‘/g . - - - 1149
" Radium 226 pCf - - - - o1 ~ -
Lead-214 @ 295.2 KeV pc;/g . . . - 7.130.4
Lead-214 @ 352.0 KeV pC'I/g . . - . 7.0:0.3
- Bismuth-214 @ 609.4 KeV pCf - - - . 6.840.3
Bismuth-214 @ 1120.4 KeV' pCi ug - - - - 7.140.6
Bismuth-214 @ 1764.7 KeV - pC;F - - - - . 70306
Actinium-228 @ 338 KeV pC ‘/g - g - - 6.240.5
Actinium-228 @ 911 KeV pc;f' - - . - 6.610.4
Actinium-228 @ 968 KeV pC 1/8 - - - - 7.140.6
. Lead-212 @ 238 KeV pC f - . - - 4.710.2
Bismuth.212 @ 727 KeV pC f - s - . 6.510.9
allium-208 @ 583 KeV. PC; ‘/g - - - - 6.0+0.3
Uranium-235 @ 143 KeV pC‘/g - . - . 0.2310.21
PotassAn!l‘m-40 @ 1460 KeV pCi/g - - - - 16+1
ASTM Analysis: : .
Ammonia y NH3-N <20 <20 84 - <20 -
. . P! nits 7.53 5.33 - 6.70 6.41 -
ulfate mg/kg 178 360 118 54 -

-TCLP Metals:

Silver mg/l - - - - -
Arsenic mg/l - - - . -
Barjum mg/] . - - - -
Cadmium mg/l - - . - -
Chromium . mg/l - - - - -
Nickel .mg/l - - . - -
I.ead rmzll1 - . - - -
TCLP Extractlon Fluid Dat.n.

Eﬁtmig%lemmd d Wate H units . . - . .

w1 10nize ater priu - - - - -

pH After Addmon of 1 Normal HCL  pH units - . - . -

. Rmof TCLP Extract - pH units - - - - -
¥ {.nlmb of Samilg Extracted g - - ¢ - -

olatile anic ses: .
.Methylrg pentanonye (MIBK ne/’kg <1500 <1500 <1600 <1500 -

See footnotes at end of table.
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- Sample ldentification and Date
B47 B47 B48 B48 B48
(15.0-17.5) (24.5-26.0) {0-0.5) (12.6-16.0)  (24.5-26.0)
Parameter Units 2/4/93 2/4/93 2/4/93 2/4/93  ~  2/4/93
Total Analyses
ilver_ m <24 <25 <24 <24 <2.5
Arsenic mg/kg 2.7 1.0 16 2.8 1.7
arfum m, 240 200 4“ 110 89
Cadmium mg/kg <24 5 <24 4 <2.5
Calcium mg/kg 1600 1800 820 1700 1300
mium . mg/kg 54 18 6.7 21 18
Ty mg/kg <0.060 <0.062 <0.060 <0.060 <0.063
Nickel mg/kg <12 <12 <12 <12 <13
d mg/kg 9.2 5.3 54 14 3.8
Antimony mg/kg <25 <24 <24 <2
enium mg/kg <0.24 <0.25 <0.24 <0.24 <0.25
. mg/kg 710 240 <12 43 <13
Columbjum mg/kg 35 130 24 93 7.6
Tantalum mg/kg 13 2.5 24 12 10
Fluoride m 170 180 770 1100 1100
Gross Alpha ",,/ﬁ - 2448 1146 2416 1346
Grot:a Beta pCi/g . 3616 2616 335 3046
a:
Uranfum-233 & 234 pCg . 06508 - 13105 -
Uranium-235 pCi - 0.2140.2 - 0.010.1 -
Uranium-238 pC\/g - 0.620.4 - 2.010.6 -
Thorium-228 pClIS - 24104 - 1.740.5 .
Thorium-230 pCll/; - 2.0104 - 2.940.6 -
Thorium-232 - pCf - 1.0:0.2 - 1.540.4 -
Lead-210 @ 46 KeV PC f - 2.840.7 - 2.140.9 -
Thorium-234 @ 63.3 KeV pCi - 1.1+0.6 - 2.510.7 -
Thorium-234 @ 92.6 KeV pcﬁ - 1.540.4 - - 22404 . -
Protactinium-234m @ 1001 KeV pCf - 0.0+£7.7 - 0.046.2 -
Radium 226 : pC;F . 4.640.8 - 3.610.6 -
Lead-214 @ 295.2 KeV pClF - 3.9:0.4 - 2.240.3 -
Lead-214 @ 352.0 KeV pCf - 4.140.2 - 2.240.1 -
Bismuth-214 @ 609.4 KeV PC:./B - 3.940.2 - -2.040.2 -
Bismuth-214 @ 1120.4 KeV pClF - 4.240.6 - 2.240.4 -
Bismuth-214 @ 1764.7 KeV pC f - 3.710.6 - 1.840.3 -
Actinjum-228 @ 338 KeV pC l/g - - 1.840.3 . 1.740.3 -
Actinium-228 @ 911 KeV pCf - 1.9403 . 1.840.2 -
Actinjum-228 @ 968 KeV pC f - 2.110.4 - 1.940.4 -
Lead-212 @238 KeV_ . PC;F - © 2.040.2 - 1.340.1 -
Bismuth-212 @ 727 KeV pCVg - 2.510.8 - 2.410.6 -
allium-208 @ 583 KeV pC I/g - 2.140.2 - 1.740.2 -
Uranium-235 @ 143 KeV pC \F - 0.1740.15 - 0.0010.10 -
Potassivm-40 @ 1460 KeV pCilg - 16+l . 1611 -
ASTM Analysis: -
Ammonia NH3-N 178 162 3.0 320 . 116
nits 4.75 5.26 6.32 7.12 B8.78
1fate mg/kg © 44 44 58 400 540
TCLP Metals:
Silver mg/l <0.10 . : - -
Arsenic mg/l <0.10 - - . .
Barium mg/l <10 - - - -
Cadmium mg/l <0.10 - - - -
Chromiom mg/l . <0.10 - . - -
Mercury mg/l <0.010 - - - -
Nickel mg/l <1.0 - - - -
Lead mg/l <0.10 - - - -
Selenjium mg/l <0.10 - - - -
TCLP Extraction Fluid Data: i
Extraction Fluid . No. 1 - - - -
pH with Dejonized Water pH units 4.0?2) - - - -
pH After Addition of 1 Normal HCL  pH units NA - - - -
Rgof TCLP Extract pH units 489 - - - -
s :_'leto of Sa_mKle E]xtracted g 40.0 - ) - - -
olatile Organic Analyses:
4-Methyl- -Pemanon); (MIBK) pe/kg 190000 20000 <1500 <1600 <1600

See footnotes at end of table.
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. Sample Identification and Date
B49 B49 B49 B49 B50
. (0-0.5) (0.5-2.0)  (4.5.7.0) (17.0-19.0) (0-0.5)
Parameter Units . 2/5/93 2/5/93 2/5/93 _2/5/93 2/5/93
Total Analyses: .
ilver mg/kg <24 - <24 <24 <24
Beriom 7 S - P 81 6 oy
arinm -
Cadmium mg/kg 2.6 - 2.6 <24 36
Calcium mg/kg 9100 - 4300 1300 3900
Chromium mg/kg 36 - 17 9.0 1
Mercury mg/kg 0.072 - <0.060 <0.059 0.076
Nickel mg/kg 16 - 13 <12 <12
d mg/kg 12 . 9.4 37 7.0
Antimony mg/kg <24 - <24
Selenium mg/kg <0.24 - <0.24 <0.24 <0.24
Tin mg/kg 100 - 21 <12 46
Columbjum mg/kg 330 - 13 5.9 68
Tantalum mg/kg 20 - 17 9.5 21
Fluoride m| 7 - 3200 650 1800
Gross Alpha :/F 42+10 61+12 - 106 61t12
Gross Beta pCi/g 4416 3316 - 236 3446
Uranium-233 & 234 pCi/ 3.240.4 3.740.5 - - 4.240.5
Uranium-235 pCl/f 0.140.1 0.1:0.1 - - 0.240.1
Uranium-238 pCf 3.520.4 4.130.5 - - 4.810.5
. Thorium-228 pCf 2.440.3 2.540.5 - - 1.8+0.4
Thorium-230 pCf 4.610.4 5.010.6 - - 3.440.5
Thorium-232 - pCf 2.7140.3 2.410.4 . - 1.710.3
Lead-210 @ 46 KeV pCf 5.240.9 3.910.8 - . 3.2+1.6
Thorium-234 @ 63.3 KeV pg‘/g 4.311.5 5.2+0.9 - - 4.911.2
Thorium-234 @ 92.6 KeV P f 3410.5 4.0+0.6 - - 4.5£1.0
Protactinium-234m @ 1001 KeV pCi 157 0.0£7.7 - - 0.036.2
Radium 226 . pC;F 6.8+0.7 7.740.8 . - 6.3+0.7
ad-214 @ 295.2 KeV pCug 4.140.3 4.310.4 - - 3.1+0.3
[ead-214 @ 352.0 KeV pCi 4.2+0.2 4.610.2 - - 3.410.2 .
Bismuth-214 @ 609.4 KeV pc:l/ﬁ 39102 4302 - : 29303
Bismuth-214 @ 1120.4 KeV - pCVg 3.740.5 4.440.6 - - 3.240.5
Bismuth-214 @ 1764.7 KeV . pCf - 3.810.4 3.540.5 - - 2.840.4
Actinium-228 @ 338 KeV pCf 2.610.3 2.810.4 - - 2.040.3
Actinium-228 @ 911 KeV pCf 2.940.3 2.610.3 - - 2.240.2
Actinium-228 @ 968 KeV pCVg 2.610.5 2.540.4 - - 2.310.6
Lead-212 @ 238 KeV pCi 2.540.1 2.410.2 - - 2.010.1
Bismuth-212 @ 727 KeV pc:ﬁ . 3507 28107 - : 74507
Thallium-208 @ 583 KeV pC;f 2.310.2 2.640.3 - - 2.040.2
Uranium-235 @ 143 KeV pC'f - 0.00£0.12 0.19+0.14 " - - 0.2410.16
Potassium-40 @ 1460 KeV pCig 1741 1811 - - 17+1
ASTM Analysis: )
Ammonia NH3.N 32 - <2.0 162 32
pH Units 6.63 . 7.16 8.00 6.53
ulfate mg/kg 220 138 110 . 60
TCLP Metals:
Silver mg/l <0.10 - - - <0.10
Arsenic mg/l <0.10 - - - <0.10
Barium mg/l <10 - - - <10
Cadmium mg/l <0.10 - - - <0.10
Chromium mg/l <0.10 - - - <0.10
Mercury mg/l <0.010 - - - <0.010
Nickel mg/l <l.0 - - . <10
Lead - mg/l <0.10 - - - <0.10
Selenium mg/l <0.10 - - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid ) ' . No.1 - - - No. 1
pH with Dejonized Water pH units 5.89 - . - 6.63
pH After Addition of 1 Normal HCLL  pH units 1.93 - - - 1.96
ﬁof TCLP Extract pH units 4,95 - - - 5.00
J t?‘lmtb of Sn_m%le E]xtract.ed g 40.0 - - - 40.0
olatile Organic Analyses: '
4-Methyl- -pentanon):z (MIBK) ng/kg <1600 - <1500 <1500 <1600

See footnotes at end of table.
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Sample Identification and Date
B50 B5O B5O .. B51 B51

(0520)  (9.5-120) (14.5-170)  (0-05)  (0.5-2.5)
2/5/93 2/5/93 2/5/93 2493 2493

Parameter

Total Analyses:
Silver <24 <26 <23
%.3 4.6 - 11

<24 <28 <2.3
%(3)00 1200 1200

2<g.059 <0.065 <0.057
6.5 44 34

<0.24 <0.26 <0.23
<12 <13 <11

c
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Isotopes: :
Uranium-233 & 234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Thorium-232
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226
ad-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
— Bismuth.214 @ 11204 KeV .
. Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 Ke
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV
ASTM Analysis:
nia

ulfate
TCLP Metals:
Silver
Arsenic
Barjum
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium
TCLP Extraction Fluid Data:
Extraction Fluid .
with Deionized Water pH units
pH After Addition of 1 Normal HCL  pH units
RﬁofTCLP Extract pH units
ount of Sample Extracted g
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK) pekg
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See footnotes at end of table.
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Sample Identification and Date
B61 B51 B52 . B§2 B52
(10.0-12.5) (24.0-26.0) (0-0.5) (0.5-2.5) (24.0-25.5)
Parameter Units 2/4/83 243  2/4/03 2/4/93 2/4/93
Toml Andm‘ mg/kg 2.4 <2.6 <23 <2
x £ .3 <2.6
. Angmc mg/kg 2.1 14 0.89 0.79 15
Barium mg/kg 71 56 28 60 48
Cadmium mg/kg <24 <28 <23 <2.3 <2.6
alcium mg/’kg 2000 700 1100 1500
mium mg/kg 1] 4 ¥ ] 0 9.6
ry mg/kg <0.059 <0.064 <0.087 <0.057 <0.065
Nickel mg/kg <12 <18 <11 <1l <13
d mg/kg 49 59 23 49 98
Antimony mg/kg <24 6 <23 <23 <26
Selenium mg/kg <0.24 <0.26 <0.23 <0.23 <0.26
. mg/kg 22 17 <1l 31 <13
Columbium mg/kg 57 5.1 23 34 52
antalum mg/kg 18 38 23 5.7 5.2
Fhooride mgkg 1400 5400 480 5600 580
Gross Alpha ‘/f . 1717 65 7 55+10 1616
Gross Beta pCilg . 2616 2446 4917 3216
. I.oto“ .
Uranmn-233 & 234 prIf - - - 2.610.4 -
Uranjium-235 pCf - - - 0.240.1 -
Urenium-238 pCvg - - - 3.310.4 -
Thorium-228 pCl/g - - - 4.830.6 -
Thorjum-230 , pCvg - - - 5.510.6 -
Thorium-232 pCi - - - 4.340.6 -
Lead 216 @ 46 KeV pgi/'vg : : : 39510 -
Thorium-234 @ 63.3 KeV p f - - - 2.5+1.8 -
Thorium-234 @ 92.6 KeV pCVg . - - - 3.540.7 . -
’rotactxmum-234m @ 1001 KeV pc;; - - - 0.016.5 -
Radium 226 pCj - - - . 71.840.8 -
cad-214 @ 295.2 KeV pC;lg - - - 4.710.4 -
Lead-214 @ 352.0 KeV pclf - - - 4.540.2 -
Bismuth-214 @ 609.4 KeV pCf - - - 4.140.2 -
Bismuth-214 @ 1120.4 KeV pC vg - - - 4.440.5 -
Bismuth-214 @ 1764.7 KeV pCf - - - 4.410.5 -
Actinium-228 @ 338 KeV pCf . - - 50404 .
Actinjum-228 @ 911 KeV pCf - - - 5.540.4 -
Actinium-228 @ 968 KeV pC;/g - - - 5.240.6 - -
Lead-212 @ 238 KeV pC f - . - 4.940.2 -
Bismuth-212 @ 727 KeV - pC f - - - 4.910.8 -
allium-208 @.583 KeV pC Vg . - . 4.8+0.3 .
Uranium-235 @ 143 KeV pC vg - - - 0.0010. -
PomaAl:ml-ctO @ 1460 KeV pCi/g - - - 161 -
alysis:
Ammonia v NH3-N 320 22 <20 2.6 62 °
nits 8.18 7.93 647 6.04 10.47
Mate mg/kg 220 240 44 52 174
TCLP Metals: .
Silver mg/ - - - . -
Arsenic mg/l - - - - .
Barjum mg/l - - - - -
‘Cadmium mg/l . - - - -
Chroxmum mg/l - - - - -
Mercury mg/] - - - - -
Nlckel . mgl - - - . -
Lead mg/l - - - . -
Selenivm mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - . - -
pH with Deionized Water pH units - - - - -
pH After Addmon of 1 Normal HCL  pH units - - - - -
ﬂof TCLP Extract pH units - . - - .
W tmlmb of SampAl:ali:xtractec} g - - - " -
olatile Organic ses:
4-Methy)-B-pentanone (MIBK) . pglkg <1500 <1700 <1500 <1500 <1700

See foﬁtnot.es at end of table.
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. Sample Identification and Date
B53 B53 B53 B54 B54
(0-0.5) (8.0-12.,5) (23.0-24.9) (0-0.5) (0.5-2.0)
Parameter Units 25893 2583 2/8/93 2/5/93 2/5/93
Total Analyses:
Silver - mg/kg <24 23 <2 5 <2.5 <25
ic mg/kg 0.64 2.3 3.5 19
Barium mg/kg 24 100 14 200 2300
Cadmium mg/kg <24 <23 3.3 3.2
cium mg/kg 530 1400 1600 3000 12000
‘Chromium “mgkg = 4.9 18 17 22
Mercury mgkg <0069 <0.057 <0.063 0.30 0.16
Nickel m <12 <11 24 16 30
Lead mg/kg 25 5.9 43 36 83
Antimony mg/kg <24 <23 <25 <25 5
- Selenjum mg/kg 0.28 0.29 0.33 <0.26 <0.25
Tin mg’kg <12 16 92 21 43
Columbium . mg/kg <12 95 6.3 26 110
Tantslum mg/kg <12 46 3.8 17 42
oride ; m 150 970 3300 4600 31000
Gross Alpha - ) 616 1748 1317 92+16 73+13
Grous Bela Povg 2346 2 516 487 4557
Uranium-233 & 234 pCi/ - - - 6.410.6 - 4.740.5
Uranium-235 pCl/l/g - . - 0.2+0.1 0.140.1
Uranium-238 pC Vg - - - 6.710.6 4.740.5
Thorium-228 pPC f - - - 2.840.5 2.740.4
T'Honum-230 pCf - - - 11+1 8.740.8
232 pCi . . . 3.340.5 3.330.5
Iead-210 @ 46 KeV pClﬁ - - - 9.7¢1.2 6.2+).0
Thorium-234 @ 63.3 KeV pCi - - - 5.9+1.6 4.4%0.9
Thorium-234 @ 92.6 KeV pc‘;ﬁ - - - 6.411.5 4.610.7
]%tactxmum-234m @ 1001 KeV pCi - - - 0.0:7.9 1649
Radium pc:ﬁ g : : 1241 1241
[ead-214 0 295.2KeV pC I/g . - - 8.540.4 7.740.5
ead-214 @ 352.0 KeV pC vg . . . 8.70.3 7.430.3
Bismuth-214 @ 609.4 KeV PC Vg - . - 8.240.3 7.340.3
Bismuth-214 @ 1120.4 KeV pC: f - - - 8.240.6 7.720.7
Bismuth-214 @ 1764.7 KeV pCi : . - . 7.610.6 6.710.7
Actinium-228 @ 338 KeV pClﬁ - - - 2.910.4 2.810.4
Artinium-228 @ 911 KeV pc;; - -. - - 3.51+0.3 2.940.3
Actinium-228 @ 968 KeV pC;/g . - - 3.5+0.5 3.0+0.6
Lead-212 @ 238 KeV pC f - - - 2.240.1 2.610.2
Bismuth-212 @ 727 KeV pCf - - - 3.910.8 4.611.0
allium-208 @ 583 KeV pCI/g - - - 3.1+0.3 2.840.3
Uranium-235 @ 143 KeV pCl/g . - - 0.2940.18 0.28+0.15
PomaAl:m]-tO @ 1460 KeV . pCilg -’ . . 2011 18+1
alysis: :
Ammonia ) ¢g NH3.-N <20 178 300 M4 38
nits + 6.16 7.90 6.47 8.46 7.50
ulfate mg/kg 7% 220 740 240 480
TCLP Metals: ‘ '
Silver mg/l - - . <0.10 <0.10
Arsenic mg/l - - - <0.10 © - <0.10
Barium mg/l - - - <10 <10
Cadmium mg/l - . - <0.10 <0.10
Chromium mg/l - - - <0.10 <0.10
Mercury mgl - - . <0.010 <0.010
Nickel mg/l - - - <1.0 <1.0
Lead mg/l . . . <0.10 <0.10
Seleni mg/l . . . 10 <0.10
TCLP Extramon Fluid Data:
Extraction Fluid - - - No. 1 No. 1
wn.h Deionized Wate pH units - - - 9.48 8.06
r Addmon of 1 Normal HCL pH units - - - 2.06 2.16
xli Extract - . pH units - - - 5.23 5.02
V ] etlxnt.o of Samﬂe Extracted g . ) - - 40.0 40.0
olatile Organic Analyses: :
o s ane IBK) pghkg <1500 <1500 <1600 <1600 <1600

See footnotes at énd of table.
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Sample Identification and Date
B&4 B56 B55 B55 B56
(19.0-21.8) (1.0-2.0) (7.0-9.5) (17.0-19.0) (0-0.5)
Parameter Units 2/5/93 2/4/93 2/4/93 2/4/93 2/4/93
Total Analyses:
Silver mg/kg <24 <23 <2.3 <2.5 <24
Arsenic mg/kg 1.2 43 14 3.8 0.91
Barium m 39 50 68 200
Cadmium mg/kg <24 <23 <.3 <25 <24
Calcium m, 940 220000 1000 1300 140000
Chromium mg/kg 6.7 8.1 8.7 6.3
Mercury mg/kg <0.059 <0.058 <0.058 <0.062 0.13
Nickel mg/kg <12 21 <12 <12 14
Lead mg/kg 34 8.2 4.4 5.6 7.0
Antimony mg/kg <24 <23 <3 <25 <24
Selenium mg/kg <0.24 <0.23 <0.23 <0.25 <0.24
n mg/kg <12 16 <12 12 29
Columbijum mg/kg 24 210 6.9 5.0 35
antalum m 3.6 5.8 6.2 20
Fluoride m| 110 6800 220 3000
-Gross Alpha 1) 1447 86112 2547 1346 110110
gmt:s Beta pCig 2516 69+7 266 2416 62+7
otopes:
Urenfum-233 & 234 pCig . 1941 06102 - 9.940.7
Uranium-235 pCvg - 0.610.2 0.040.1 - 0.310.1
Uranium-238 pCf - 20+1 0.4+0.2 - 10+1
Thorium-228 pC,'f - 12+1 16+0.4 - 12+
Thorium-230 pCf - 1611 1.1+0.4 - 12+1
Thorium-232 pCvg - 13+1 1.740.4 - 1141
Lead-210 @ 46 KeV pCvg - 7.9t1.5 0.7840.59 - 4011
Thorium-234 @ 63.3 KeV pCvg - 1312 1.440.6 - 5.412.5
Thorium-234 @ 92.6 KeV pCf - 13+1 1.730.5 - 1.243.2
Protactinium-234m @ 1001 KeV pCf - 28411 0.016.4 - 30110
Radium 226 pc;/; . 22+1 2.6+0.6 - 1431
£ad-214 @ 295.2 KeV pClIg - 13+1 1.5+0.2 - 6.810.4
ad-214 @ 352.0 KeV pCf - 13+1 1440.1 - 6.940.3
Bismuth-214 @ 609.4 KeV pCf - 13+1 1.340.2 - 6.740.3
Bismuth-214 @ 1120.4 KeV pCf - 131 1.8+0.4 - 6.930.7
Bismuth-214 @ 1764.7 KeV pC)Ig - 13+1 1.540.4 - 6.140.6
Actinium-228 @ 338 KeV pCl/g - 1141 1.6+0.3 - 9.410.6
Actinjum-228 @ 911 KeV pCf - 13+1 1.610.3 - 11+1
Actinium-228 @ 968 KeV pCf - 13+1 1.740.4 - 11+1
Lead-212 @ 238 KeV pCvg - 12+1 1.340.1 - 9.8+0.4
Bismuth-212 @ 727 KeV pC‘F - 1411 2.740.7 - 1141
Thallium-208 @ 583 KeV pCl/g - 1241 1.740.2 . 9.7104
Uranium-235 @ 143 KeV pCf - 0.6040.26 0.00+0.09 - 0.2910.24
Potagsium-40 @ 1460 KeV pCig - 4.610.9 1411 - 10x1
ASTM Analysis:
nia NH3-N <20 34 9.6 6.0 74
P nits 8.29 11.73 7.44 9.60 9.85
ulfate mg/kg 74 4 100 192 122
TCLP Metals:
Silver mg/l - <0.10 - - <0.10
Arsenic mg/l - <0.10 - - <0.10
Barium mg/l - <10 . - <10
Cadmium mg/l - <0.10 - - <0.10
Chromium mg/l - <0.10 - - <0.10
Mercury mg/l - <0.010 - - <0.010
Nickel mg/l - <l.0 - - <1.0
. Lead mg/l - <0.10 - - <0.10
Selenjum » mg/l - <0.10 - - <0.10
TCLP Extraction Fluid Data: )
Extraction Fluid . - No. 2 - - No. 2
pH with Dejonized Water pH units - 12.62 - - 12.20
pH After Addition of 1 Normal HCL  pH units - 12.35 - - 8.32
g];},ofTCLP Extract pH units - 11.98 - - 5.97
o f}i\mb of Samﬂg E]xtract.ed g - 40.0 - - 40.0
olatile Organic Analyses:
4-Methy]-5-pentanone (MIBK) ug/kg <1500 <1500 <1500 <1600 <1500

Sec footnotes at end of table.
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Sample Identification and Date
B56 B56 B56 B57 B57
. (4.6-7.0)  (12.0-14.5) (17.0-19.0) (00.5) . (24.5-27.0)
Parameter Units 2/4/03 2/4/93 2/4/93 2/6/93 2/6/93
Total Analyses: .
Silver, mg/kg <23 - <25 .5
Arsenic mg/kg 3.1 . 24 0.93 <0.25
Barjum : mg/kg 3100 . 92 6 180
Cadmium mg/kg 3.7 - <2.5 2.5 3.1
Calcium mg/kg 5800 . 1100 1600
Chromium mg/kg 33 . 9.9 11 23
Mercury mg/kg 0.092 . <0.063 <0.06 <0.062
Nickel mg/kg 17 - <13 <12 20
Lead mg/kg 25 - 5.8 7.2 6.1
Antimony mg/kg <23 . <25 <25 <25
Selenium mg/kg <0.23 - <0.25 <0.25 <0.25
Tin mg/kg 34 - <13 <12 14
Columbium mg/kg 29 - 5.0 5.0 8.7
Tantalum : mg/kg 15 - 8.8 5.0 11
Fluoride mé/kg 2200 - 270 84 200
Gross Alpha pCi/ - 1846 1917 198 1618
IG;;::B Beta pCig - 205 2716 21+5 337
pes:
Uranium-233 & 234 PCi/ - - - - -
Uranium-235 . pC;/g - . - - .
Uranium-238 pCf - - - - .
Thorium-228 pCvg - - - . -
Thorjum-230 pCf - - - - -
Thorium-232 pCf - - - - -
Lead-210 @ 46 KeV pCVg - . . . -
Thorium-234 @ 63.3 KeV pC;/g - - - . -
Thorium-234 @ 92.6 KeV pCf - - - - -
Protactinium-234m @ 1001 KeV pC;jg - - - - -
Radium 226 pC;/g - - - - -
Lead-214 @ 295.2 KeV pC;ﬁ - - - - -
Lead-214 @ 352.0 KeV pCIIg - - - - .
Bismuth-214 @ 609.4 KeV pC‘F - . - - -
Bismuth-214 @ 1120.4 KeV pC;F« - - - - -
Bismuth-214 @ 1764,7 KeV pC;/g . . - . .
Actinjum-228 @ 338 KeV pC l/g - - - - .
Actinium-228 @ 911 KeV pC;/g - - - - -
Actinium-228 @ 968 KeV pC f - - - - -
Lead-212 @ 238 KeV pCf - - - . .
Bismuth-212 @ 727 KeV - PCg . . . . .
Thallium-208 @ 583 KeV pC f - - - - -
Uranium-235 @ 143 KeV pCi - . - . -
Potassium-40 @ 1460 KeV pCig - - - - -
ASTM Analysis:
Ammonia -N 124 - 38 <2
EH P nits 7.78 - 9.27 6.07 7.30
ulfate mg/kg 52 - 178 52 132
TCLP Metals:
Silver mg/l <0.10 - - - -
Arsenic mg/l <0.10 - - -, .
Barium mg/l 220 - - - -
it = oge 1 L 1
romium . . - - .
Mercury mg/] <0.010 - - . -
Nickel mg/l <1.0 - . - -
Lead mg/l <0.10 - - - -
Selenium mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
- Extraction Fluid . No.1 - - - .
with Deionized Water pH units 7.89 - - - .
pH Afer Addition of 1 Normal HCL  pH units 1.90 - - - .
ﬂlof TCLP Extract pH units 5.44 - - - -
V i gtlxntb of Samﬂggxtracted 4 40.0 - - - -
olatlle anic 8€S.
4-Methyl- -pentnnon):e (MIBK) pg/kg <1500 - <1600 <1600 <1600

See footnotes at end of table.
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Sample Identification and Date
B57 B58 B58 B58 B58
(29.5-32.0) (0-0.5) (2.04.5) (9.5-12.0) (14.5-17.0)
Parameter Units 2/5/93 2/9/93 ___2/9/93 2/9/93 2/9/93
Total Analyses:
Silver mg/kg <2.6 24 . <24 <2.4 -
Arsenic mg/kg 0.38 16 2.3 2.2 -
Barium mg/kg 68 500 96 .99 -
Cadmium mg/kg <26 <24 <24 2.9 -
Calcium - mg/kg 1500 19000 11000 1900 -
Chromium mg/kg 8.1 49 <24 20 .
Mercury mg/kg <0064 - 0.091 <0.061 <0.060 -
Nickel mg/kg <13 15 <12 15 -
Lead . mg/kg 5.4 18 8.0 6.2 -
Antimony mg/kg <26 26 <24 <24 -
Selenium . mghkg <0.26 <0.24 <0.24 <0.24 -
. mg/kg <13 160 35 19 -
Columbium m 8.9 200 53 17 -
antalum m 15 19 16 13 -
Fluoride 170 320 3100 3500 -
Gross Alpha ) llf 146 2918 50+11 - 1247
g?t:‘ Beta pCig 2615 . 3146 3917 - 2516
8:
Ursl:gum-233 & 234 pCl/Vg - 1.310.3 2.9+0.3 - -
Uranijum-235 pCvg - 0.110.1 0.0+0.1 . -
Uranium-238 pCf - 1410.3 2.610.3 - -
Thorium-228 pCl/g - 1.3+0.3 3.2104 - -
Thorium-230 pCf - 2.0+0.3 3.410.4 - -
Thorium-232 pCf - 1.540.3 1.9140.3 - -
Lead-210 @ 46 KeV pCvg - 2.440.8 3.410.9 - .
Thorium-234 @ 63.3 KeV pCi - 2.440.6 3.910.7 - -
Thorium-234 @ 92.6 KeV pC‘Iﬁ - 1.8+0.5 2.840.8 - -
Protactinium-234m @ 1001 KeV pCf - 0.017.4 0.0+6.0 - -
Radium 226 . pC;/g . 3.520.7 4.240.7 . -
Lead-214 @ 295.2 KeV pCVg - 1.940.3 3.010.3 - -
Lead-214 @ 352.0 KeV pCvg - 2.040.2 2.740.2 - -
Bismuth-214 @ 609.4 KeV pCf - 1.940.2 2.740.2 - -
Bismuth-214 @ 1120.4 KeV pCf - 2.210.4 2.740.5 - -
Bismuth-214 @ 1764.7 KeV pCf - 14404 2.740.4 - .
Actinium-228 @ 338 KeV pCl/g - 1.610.3 1.740.3 - -
Actinjum-228 @ 911 KeV pCl/g - 1.640.2 1.8+0.3 - -
Actinjum-228 @ 968 KeV pClIg - 19404 2.010.4 - -
Lead-212 @ 238 KeV pCl/g - 1.630.1 1.840.1 - -
Bismuth-212 @ 727 KeV pCVg - 1.5:0.6 2.310.7 - -
Thallium-208 @ 583 KeV pCf - 1.610.2 1.740.2 - -
Uranium-235 @ 143 KeV pCf - 0.00+0.09 0.1410.13 - -
Potassium-40 @ 1460 KeV pCilg - 18+1 ) 17£1 - -
ASTM Analysis:
Ammonia NH3-N <2 42 300 110 -
pH Units 742 6.48 8.62 7.81 .
ulfate mg/kg 68 240 400 860 .
TCLP Metals:
Silver mg/l - <0.10 - - -
Arsenic mg/] - <0.10 - - -
Barium mg/l - <10 - - -
Cadmium mg/l - <0.10 - . .
Chromium mg/l - <0.10 - - -
Mercury mg/l - <0.010 - . -
Nickel mg/l - <1.0 - - .
Lead mg/l - <0.10 - - .
Selenium mg/l - <0.10 - - .
TCLP Extraction Fluid Data:
Extraction Fluid . . No. 1 - - -
pH with Deionized Water pH units - 6.13 - - -
pH After Addition of 1 Normal HCL  pH units - 1.83 - - -
g‘of TCLP Extract pH units - 5.00 - - -
v m]mtb of Samrﬂ:ﬁxtracted g - 40.0 - - -
olatile anic ses: . -
4-Methy!.8-pentanone (MIBK) ugkg <1700 <1600 <1600 <1600 .

See footnotes at end of table.
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Sample Identification and Date
B59 B69 B59 B60 B60
(0-0.5) (12.5-15.0) (2.5-5.0) (0-0.5) (6.0-7.5)
Parameter Units /3183 3/31/98 8/31/93 /3193 3/31/93
Total Analyses: -
Silver mg/kg <23 <24 <18/ <23 <24
Arsenic mg/kg 14 9 20 28 19
Barium mg/kg 130 66 63 71 90
Cadmium mgkg <2.3 <24 <18 <23 <24
Calcium mg/kg 2000 2000 1600 1200 1800
Chromium mg/kg 8.3 72 6.2 6.6 7.1
Mercury mg’kg 0.14 <0.060 <0.061 <0.0568 <0.059
Nickel mg/kg 14 14 <9.2 <12 <12
Lead m 6.6 5.0 6.8 14 70 .
Antimony mg/kg <23 <24 <18 3 <24
Selenium mg/kg <0.20 <0.25 <0.23 <0.23 <0.24
Tin mg/kg 14 <12 <9.2 <12 <12
Columbium mg/kg 6.2 3 9.7 8.2 7.2
antalum mg/kg 6.2 8.8 11 9.4 9.7
Fluoride m 360 990 780 350
Gross Alpha 1/1/8 10+5 59110 946 2147 1847
Gross Beta pCig 2546 62+8 2416 2746 2146
pes:
Uranium-233 & 234 pCll/F - 1911 - 0.740.2 -
Uranium-235 pCf - 2.0+0.3 - 0.010.1 -
Uranium-238 pC;P . 231 . 1.030.2 .
Thorium-228 pCf - 0.940.3 - 1.740.4 -
Thorium-230 pCf - 3.1+0.6 - 1.6£0.4 -
Thorium-232 pCIIg - 010.3 - 1.310.4 -
Lead-210 @ 46 KeV pCf - 0.93+0.67 - 1.640.6 -
Thorium-234 @ 63.3 KeV pC;/g - 1411 - 0.83+0.56. -
Thorium-234 @ 92.6 KeV PC)/E - 9.240.6 - 1.240.3 -
Protactinium-234m @ 1001 KeV pCf - 2717 - 0.046.0 -
Radium 226 pC;/g - 241 - 1.840.5 -
Lead-214 @ 295.2 KeV pCf - 0.70+0.18 - 0.7910.22 -
Lead-214 @ 352.0 KeV pC;ﬁ - 0.59+0.11 - 0.73140.10 -
Bismuth-214 @ 609.4 KeV . pC;; - 0.7840.14 - 0.7410.14 .
__. Bismuth-214 @ 1120.4 KeV pCf - 63+0.34 - 1.24+0.4 -
Bismuth-214 @ 1764.7 KeV pCVg - .8140.29 - 0.00+0.24 -
Actinjum-228 @ 338 KeV PC;F - .7540.22 - 1.040.2 -
Actinium.228 @ 911 KeV pC;Ig - .6840.20 - 1.040.2 -
Actinium-228 @ 968 KeV pC:l/g - .5840.23 - 1.0+03 -
Lead.212 @ 238 KeV pC ‘/g - - - : -
Bismuth-212 @ 727 KeV pC f - 0.75¢0.76 - 1.540.6 -
Thallium-208 @ 583 KeV pCIIg - 0.61+0.17 . 0.91+0.18 -
Uranium-235 @ 143 KeV pCi - 0.65+0.12 - 0.0010.08 -
Potezsium-40 @ 1460 KeV pCig - 12+¢1 - 9.1+1.0 -
TM Analysis: )
nia NH3-N <2.0 260 <2 <2.0 <2.0
P nits 6.11 5.79 . 6.19 6.29 5.94
fate mg/kg 68 420 46 54 58
TSC}P Metals: mgl ©.10 :
ilver . - . - - -
Arsenic mg/] - <0.10 - - -
Barium mg/l - <10 - - -
Cadmium mg/l - <0.10 - - .
Chromium mg/l - <0.10 - - -
Mercury mg/l - <0.010 - - B
Nickel mg/l . - - -
[ead . n‘lg/l - <0.10 - - -
Selenium mg/l - <0.10 - - -
TCLP Extraction Fluid Data:
Extraction Fluid . . No. 1 - - -
pH with Deionized Water pH units . . 4.56 - - -
pH After Addition of 1 Normal HCL  pH units - NAP - - -
ﬂof TCLP Extract pH units - 4.82 - - -
i :Hxnb of Sa_mpAlgﬁxtracted g - 40.0 - - -
olatile Organic ses:
4-Methyl-3-pentanone (MIBK) peke <1600 <1500 <1500 <1500 .

See footnotes at end of table.
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Sample Identification and Date
B60 B6l B6l B61 B62
. (15.0-17.0) (0-0.5) (15.0-17.0) (5.0-7.5) (0-0.5)
Parameter Units 3/3193 4/1/93 4/1/93 4/1/93 4/1/93
Total Analyses:
Silver. m <2.0 <2.3 <22 <24 <.l
Arsenic mg/kg 2.7 2.5 74 18 0.96
Barium mg/kg 430 470 140 58 44
Cadmium mg/kg <2.0 26 8.1 <24 <2.1
Calcdum mg/kg 2200 2500 3200 1400 850
Chromium mg/kg 14 240 24 8.1 . b1
Mercury mg/kg <0.063 14 <0.062 <0.052 <0.058
Nickel mg/kg 15. 16 31 <12 <11
Lead mg/kg 11 76 74 7.0 5.6
Antimony - mg/kg <20 <23 2 <24 <21
Selenium mg/kg <0.24 <0.25 <0.22 <0.22 <0.23
i N mg/kg 13 63 20 <12 <11
Columbium mg/kg 13 240 19 7.1 .16
antalum mg/kg 14 - 28 55 11 35
Fluoride mE/kg 1200 13000 950 25 60
Gross Alpha P 1/1/3 : 1846 11020 2518 2318 2818
o ul;! Beta pCig 2146 6117 2516 2016
8:
Ura%.lqum-233 & 234 pr’;g - 8.3+0.7 1.740.3 - 0.610.2 1.010.2
Uranium-235 pCf - 0.540.2 0.040.1 0.010.1 0.040.1
Uranium-238 pCllg - 7.540.7 1.8403 0.840.2 0.910.2.
Thorium-228 pCf - 5.010.7 - 1.240.3 1.56+0.4 2.040.4
Thorium-230 pCVg - 1441 1.140.3 0.810.3 2.0:0.4
Thorium-232 pC;/g o 4.240.6 1.010.2 1.140.3 1.240.3
Lead-210 @ 46 KeV pCVg - 102 1.940.7 1.240.6 1.730.7 .
Thorium-234 @ 63.3 KeV pCvg . 1143 1.4140.5 1.610.5 1.9+0.6
Thorium-234 @ 92.6 KeV pCf - 9.91+2.3 2.140.6 1.5+0.4 2.240.7
Protactinium-234m @ 1001 KeV pCf - 0.0£5.8 0.0+7.2 7.018.8
divm 226 pCl/g - 1741 2.240.5 1.630.5 2.610.5
[ead-214 € 295.2 KeV pC;jg - 10+1 1.610.2 1.240.2 1.530.2
ad-214 @ 352.0 KeV pC;/g - 1021 1.640.1 1.240.1 . 1.610.1
Bismuth-214 @ 609.4 KeV pC‘F - 9.8+0.4 - 1.540.1 1.240.1 1.540.2
Bismuth-214 @ 1120.4 KeV pCf - 9.510.8 1.7+0.4 1.0:0.4 1.810.4
Bismuth-214 @ 1764.7 KeV pCvg - 9.710.7 1.240.3 1.240.4 1.3140.3
Actinium-228 @ 338 KeV pCf - 44104 1.0+03 1.740.2 1.34+0.3
Actinium-228 @ 911 KeV pCvg - 4,640.3 14102 1.410.2 1.540.2
Actinium-228 @ 968 KeV - pCvg - 4.240.6 1.510.4 141404 1.5+0.4
Lead-212 @ 238 KeV_ pC;/g - 4.310.2 1.240.1 1.240.1 0.9810.10
Bismuth-212 @ 727 KeV pCf - 4.740.9 1.540.6 2.440.9 1440.6
Thallium-208 @ 583 KeV pC;f - 3.840.3 1.240.2 14102 - 1.340.2
Uranium-235 @ 143 KeV pCi - 0.4740.21 0.001+0.09 0.0010.08 0.0010.09
PotassAi:ni-i(_) @ 1460 KeV pCilg - 161 1741 . 1421 131
alysis:
=red NHSN 130 2.0 560 186 <0
H nits 5.64 581 7.68 6.83 6.68
gulfat.e mg/kg 94 440 240 76 54
TCLP Metais:
Silver mg/l <0.10 <0.10 - - -
Arsenic mg/l <0.10 <0.10 - - -
Barium mg/l <10 <10 - . -
Cadmium mg/l <0,10 <0.10 - - .
Chromium mg/ <0.10 <0.10 - - -
%‘Jemulry mg/l <0.010 <0.010 - - -
icke mg/] . . - - -
lead mg/l <0.10 <0.10 . - -
Selenium mg/l <0.10 <0.10 - - -
TCLP Extraction Fluid Data:
Extraction Fluid . No. 1 No.1 - - -
pH with Deionized Water pH units 5.28 6.44 - - -
pH After Addition of 1 Normal HCL  pH units 1.59 1.79 - - -
R};of TCLP Extract pH units 4.86 4.87 - - -
W gll;ntbof SampA]:aElxtnctgd g 40.0 40.0 - - .
olatile Organic ses:
4-Methyl 5 pentanore (MIBK) pe/kg <1600 <1600 <1500 <1600 <1600

Sece footnotes at end of table.
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Sample Identification and Date
B62 B62 B63 B63 B63
(10.0-12.5) (15.0-17.0) (0-0.5) (12.5-15.0) (15.0-17.5)
Parameter Units 4/1/93 4/1/93 4/1/93 4/1/93 4/1/93
Total Analyses:
Silver - mg/kg <23 <23 <2.2 <2.6 <2.0
. Arsenic mg/kg 15 6.8 2.6 2.3 6.2
Barium mg/kg 65 110 110 46 260
Cadmium mg/kg <2.3 3.6 2 <26 7.4
Calcium mg/kg 1100 5200 3100 1500 5300
mium mg/kg 11 12 9.3 8
mg/kg <0.062 <0.059 <0.068 <0.058 <0.059
Nickel mg/kg <12 2 <ll 7
d mg/kg 8.2 9.9 16 7.1 11
Antimony mg/kg <23 <23 <22 <26 <20
Selenium mg/kg <0.24 <0.20 <0.22 <0.24 <0.23
. mg/kg <12 21 17 <13 21
Columbium mg/kg 7.5 18 40 7.8 16
antalum mg/kg 10 21 12 12 32
Fluoride mg/kg 1100 5 340 240 1000
Gross Alpha i) 1947 36110 2048 2248 2648
gx‘;ot;a Beta pCig 30+6 36516 2746 29+6 3616
8
- Uranium-233 & 234 PCIL/F - 3.840.5 - 0.740.2 0.8+0.3
Uranium-235 pCf - 0.240.1 - 0.040.1 0.040.1"
Uranium-238 pCf - 3.410.5 . 0.710.2 1.140.3
Thorium-228 pC f - 1.0+0.3 - 0.8+0.3 1.540.4
Thorium-230 pCl/g - 2.510.5 - 1.340.3 1.840.4
Thorium-232 pC‘/g - 1.6+0.4 - 1.0+0.3 1.9+0.4
Lead-210 @46 KeV pCf - 1.440.6 - 1.720.6 1.640.6
Thorium-234 @ 63.3 KeV pC f - 3.320.7 . 1.240.6 2.010.9
Thorium-234 @ 92.6 KeV pCvg - 2.940.5 - 1.640.5 1.440.3
Protactinium-234m @ 1001 KeV pCl/g - 0.017.5 - 0.0%5.7 0.016.2
Radium 226 pCf - 4.240.7 - 2.010.5 2.0+0.7
Lead-214 @ 295.2 KeV pCf - 1.310.2 - 1.120.2 1.540.2
Lead-214 @ 352.0 KeV pCf - 1.410.1 - 1.040.1 1.440.1
Bismuth-214 @ 609.4 KeV PC \F . 1.410.2 - 0.9040.14 1.610.2
Bismuth-214 @ 1120.4 KeV pCf - 18404 - - 1.240.4 14+0.4
Bismuth-214 @ 1764.7 KeV pC l/g - 1.240.3 - 0.8310.24 1.410.3
Actinium-228 @ 338 KeV pCf - 1.640.3 - 1.310.2 1.610.3
Actinium-228 @ 911 KeV pC;F - 1.4+0.2 - 1.240.2 1.510.2
Actinium-228 @ 968 KeV pC'iF - 1.340.3 - 1.140.4 1.44+0.4
Lead-212 @ 238 KeV pC f - 1.410.1 - 0.8640.09 14140.1 -
Bismuth-212 @ 727 KeV pC f - 14108 - : 1.840.6 1.840.6
Thallium-208 @ 583 KeV pC f - 1.340.2 - 1:.140.2 1440.2
Uranium-235.@ 143 KeV pCf - 0.1840.12 - 0.0010.08 0.0010.09
Potassium-40 @ 1460 KeV pCig - 17+1 - 12¢1 18t1
ASTM Analysis:
nia NH3N <20 540 <2.0 260 520
nits 5.44 6.32 6.34 7.12 6.88
ulfate mg/kg 108 480 54 76 660
TCLP Metals: :
ilver mg/l - <0.10 - - <0.10
Arsenic mg/l - <0.10 . - <0.10
Barium mg/l - <10 . - <10
Cadmium mg/l - <0.10 - - <0.10
Chromium mg/l - - <0.10 . . <0.10
Mercury mg/l - <0.010 - - <0.010
Nickel mg/l - - - - -
Lead mg/l - <0.10 - - <0.10
Selenium mg/l - <0.10 - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid . - No. 1 - - No. 1
pH with Deionized Water pH units - 6.56 - - 6.76
pH After Addition of 1 Normal HCL.  pH units - 1.75 - - 1.62
R?nOfTCLP Extract pH units - 4.90 - - 4.85
o g}lmb of Sa;ngzxelgxtracted 4 - 40.0 . - 40.0
olatile Organic 8eS;
4-Methyl-B.pertanone (MIBK) hg/kg <1600 <1600 <1600 <1800 <l500

Sec footnotes at end of table.
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Sample Identification and Date
Be4  Bos B64 B66 B65
(0-0.5) (9.5-12.,5) (18.0-20.0) (0-0.5) (15.0-17.5)
Parameter Units 4/1/93 4/1/93 4/2/83 4/2/93 4/2/93
Total Analyses:
Silver mg/kg <22 22 <19 <l.9 L4
Arsenic mg/kg 0.46 2.5 1.0 0.29 1.3
Barium . mg/kg 21 260 170 25 140
Cadmium mg/kg <2.2 <2.2 2.2 <19 <23
cium mg/kg 470 8400 2800 370 5300
Chromium mg/kg 3.0 87 180 <19 130
Mercury mg/kg <0.050 0.72 0.063 <0.052 <0.056
Nickel mg/kg 11 <11 22 <9.7 51
Lead m 28 13 9.7 2.8 9.8
Antimony mg/kg <22 56 <19 <19 . 28
Selenium mg/kg <0.21 <0.20 <0.23 <0.20 <021
. mg/kg <11 2200 310 <9.7 340
‘Columbium mg/kg 22 400 48 1.1 65
Tantalum mg/kg 2.2 20 13 11 11
Fluoride m, 750 190 14000 33 2000
Gross Alpha Vf 1817 - 41+10 44+11 1847 11020
Gross Beta pCig 2746 6817 06 3046 567
Isotopes: :
Uranjium-233 & 234 pCng . 4.310.5 1.740.4 - 0.310.2
Uranium-235 pClF - 0.2140.1 0.240.1 - 0.00.1
Uranium-238 pCf - 4.0+0.5 1.840.3 - 0.740.2
Thorium-228 pCl/g - 3.310.6 2.140.4 - 2.510.5
Thorium-230 pcug - 4.2140.7 1.610.4 - - 3.610.6
Thorium-232 pCvg - 1.540.4 1.440.3 . 1.610.4
Lead-210 @ 46 KeV pCvg - 42+1.8 2.740.7 - 1242
Thorium-234 @ 63.3 KeV pCf - 6.311.2 2.640.6 - 2.011.3
Thorium-234 @ 92.6 KeV . pCf . - 4.7£1.0 1.410.3 . 0.0010.40
Protactinium-234m @ 1001 KeV PC,F - 117 0.017.8 - 0.019,
Radium 226 pCi - . 7.140.7 5.210.8 - 16+1
. Lead-214 @ 295.2 KeV pClllﬁ - 44104 3.140.4 - 18%1
cad-214 @ 352.0 KeV: PCIF - 4.430.2 3.410.2 - 18+1
Bismuth-214 @ 609.4 KeV pCf - 4.310.2 - 3.310.2 - 18+1
Bismuth-214 @ 1120.4 KeV pCf - . 4.730.6 3.140.5 - © 1841
Bismuth-214 @ 1764.7 KeV pCf - 3.640.4 3.240.5 - 161
Actinium-228 @ 338 KeV pC \/8 - 2.040.3 1.910.3 - 2.610.4
Actinjum-228 @ 911 KeV" pCf - 2.0+0.2 2.040.3 - 2.640.3
Actinium-228 @ 968 KeV PC f - 1.610.6 2.410.5 - 2.740.5
Lead-212 @ 238 KeV pCf . 2.0+1.3 2.240.2 - 2.940.2
Bismuth-212 @ 727 KeV pC ‘Ig - 2.140.8 2.910.8 - 2.7£1.0
Thallium-208 @ 583 KeV . pC f - 1.840.2 2.3+0.2 - 3.140.3 .
Uranium-235 @ 143 KeV pC - . 0.2620.11 0.2040.13 - 0.00+0.17
Potassium40 @ 1460 KeV . pCig - 33l 20+1 . . - 2141 -
ASTM Analysis: )
Ammonia NH3-N <2.0 140 240 <2.0 380
pH Units 6.85 3.56 3.88 6.43. 6.51
ulfate mg/kg 54 52 14 66 - 400
TCLP Metals:
Silver mg/l - - <0.10 - <0.10
Arsenic mg/l - - <0.10 - <0.10
Barium . mg/l - - <10 - <10
Cadmium mg/l . . <0.10 - <0.10
Chromium -~ mgl - - <0.10 - <0.10
%9'15:1" ' mg/] - . <0.010 - <0.010
ic mg/l - - - - -
Lead mg/l . . <0.10 - <0.10
Selenium mgl - - <0.10 - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid - , - - No.1 - No.1
pH with Deionized Water pH units - - 4.28 - 6.84
pH After Addition of 1 Normal HCL  pH units . - NAP - 1.75
ﬂof’l‘CLF Extract pH units - - 4.78 - 5.24
W tl'i_lllnt of Sagnﬂ:ﬁxtracted g - - ~ 40.0 - 40.0
olatile Organic ses;
y re/kg <1400 80000 33000 <1400 <1500

4-Methyl-2-pentanone (MIBK)

See footnotes at end of table.
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Sample Identification and Date
B65 B66 B66 B66 B67
(20.0-22.5) (0-0.5) {6.0-7.5) (17.5-20.0) (0-0.5)
Parameter Units 4/2/93 _4/2/83 4/2/93 4/2/93 4/3/83
Total Analyses:
Silver - mg/kg 2.1 <2 2. 22 2.3
Arsenic mg/kg 3.8 0.67 22 6.4 1.1
Barium mg/kg 52 88 170 51
Cadmium mg/kg 2.8 <22 <2.1 <22 <2.3
Calcium - mg/kg 330 410 2700 640 780
Chromium mg/kg 11 2.5 9.1 11 7
Mercury mg/’kg <0.058 <0.055 <0.051 0.074 <0.058
Nickel m| 16 <11 <11 13 <12
Lead mg/kg 5.7 36 11 30 5.2
Astimony mg/kg <20 22 <1 <22 <3
Selenium m, <0.23 0.33 <0.20 <0.22 <0.24
i mg/kg <10 <11 29 12 <12
Columbium mg/kg 14 1.1 64 11 2.5
Tantalum mg/kg 12 2.3 8.7 12 5.0
Fluoride m| 1500 19 1100 1300 40
Gross Alphe - 1/‘/5 39110 1115 3418 1716 145
Gmt:' Beta - pCig 3916 235 295 2415 2146
s
Ura%eéum-%3 & 234 pC:;g . 4.940.6 - 1.840.2 - -
Uranium-235 pC‘Ig 0.0:0.1 - 0.110.1 - -
Uranium-238 pCf 5.140.6 - 1.930.3 . -
Thorium-228 pCf 2.240.4 - 1.740.4 - -
Thorium-230 pCf 3.840.6 . 2.840.5 - -
Thorium-232 pCf 2.310.5 - 1.510.3 . -
Lead-210 @ 46 KeV pCf 1.440.7 - 1.630.6 - -
Thorium-234 @ 63.3 KeV pCf 5.140.6 - 1.940.5 - -
Thorium-234 @ 92.6 KeV pCvg 3.810.4 - 2.440.5 - -
Protactinium-234m @ 1001 KeV pCVg 0.017.1 . 0.036.9 - -
adium 226 pCf 4.540.7 . - 4.0:0.7 - -
ad-214 @ 295.2 KeV pCf . 1.0+0.2 - 2.440.3 - -
ad-214 @ 352.0 KeV pCf 0.98+0.10 - 2.33+0.2 - -
Bismuth-214 @ 609.4 KeV pC l/g 1.040.1 - 2.140.2 - -
Bismuth-214 @ 1120.4 KeV pC f 14104 - 2.240.5 - -
Bismuth-214 @ 1764,7 KeV pCVg 1.240.3 - 24104 - -
Actinium-228 @ 338 KeV pCf 1.610.3 - 2.040.3 - -
Actinium-228 @ 911 KeV pCvg 1.640.3 - 1.840.3 - -
Actinium-228 @ 968 KeV rC f 1.630.4 - 19405 - -
Lead-212 @ 238 KeV pC l/g 1:310.1 - 1.740.1 - -
Bismuth-212 @ 727 KeV rC f 2.04£0.6 - 2.410.7 - -
Thallium-208 @ 583 KeV pC‘/g 1.740.2 - 1.810.2 - -
Uranium-235 @ 143 KeV pCvg 0.2410.10 - 0.2230.13 - -
Potassium-<40 @ 1460 KeV pCig - 171 - 17£1 - -
ASTM Analysis:
Ammonia NH3-N 360 <20 114 128 <20
H pH Units 6.21 6.34 7.18 643 5.92
gu]fat.e mg/kg 240 58 2 174 58
TCLP Metals: A
Silver mg/l - - - <0.10 -
Arsenic mg/l - . - <0.10 .
Barium mg/l . - - <10 -
Cadmium mg/l - - - <0.10 .
Chromium mg/t - - - <0.10 -
Mercury mg/l - - - <0.010 -
~ Nickel mg/l - - . . .
Lead mg/l . - - <0.10 -
Selenjium mg/l - - - <0.10 -
TCLP Extraction Fluid Data: .
Extraction Fluid . - - - No. 1 -
pH with Deijonized Water PH units - - - 5.65 -
pH After Addition of 1 Normal HCL,  pH units -\ - - 1.61 -
ﬁof TCLP Extract pH units - - - 5.32 -
W gllm'b of Sagn;:\l: I-llxtrscted g . - - 40.0 -
olatile Organic Analyses:
4-Methy] B-pentanore (MIBK) pglkg 3400 <1400 <1300 <1500

<1500

Sce footnotes at end of table.
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Sample Identification and Date
B67 B87 B68 Bes B68
(2.5-5.0) (7.5-10.0) (0-0.5) (2.5-5.0) (7.5-10.0)
Parameter Units 4/3/83 4/3/93 4/3/93 4/3/93 4/3/93
Total Analyses:
Silver mg/kg <20 <20 <23 <2.3 <2 3
: mg/kg 0.66 029 23 2.2
Barium mg/kg 87 25 66 67 48
Cadmium mg/kg <2.0 <2.0 <2.3 <2.3 <2.3
Calcium mg/kg <200 470 880 840 570
Chromium mg/kg <2.0 <20 63 54 - 35
Mercu mg/kg 0.061 <0.057 <0.062 <0.058 <0.053
Nickel mg/’kg <10 <10 <12 <12 <11
ad mg/'kg 1.5 0.81 44 4.6 3.5
Antimony mg/kg <20 <20 <23 <23 <22
Selenium mg/kg <0.20 <0.20 <0.24 <0.23 0.50
i . mgkg <10 <10 <12 <12 <1l
Columbium mg/kg 1.1 34 6.1 4.9 2.3
Tantalum mg/kg 3.2 11 8.6 8.5 4.7
Fluoride m 180 130 290 79 68
Gross Alpha Vf 815 1515 13¢5 . 615 bi4
I(i?m 23 Beta pCig 2446 2615 205 2146 2745
Ummum-233 & 234 pC:{g - - . - -
Uranium-235 pCI/g - - - - -
Uranium-238 pCvg - - - - -
Thorium-228 pCVg - - - - -
Thorium-230 pCl/g - - - - -
Thorium-232 pCf - - - - -
Lead-210 @ 46 KeV PC,/" - - - - -
Thorium-234 @ 63.3 KeV pCVg - - - - -
Thorium-234 @ 92.6 KeV pCf - - - - -
Protactinium-234m @ 1001 KeV pCig - - - - - -
Radium 226 pC)/g - - - - -
£ad-214 @ 295.2 KeV pcﬁ - - - - -
Lead-214 @ 352.0 KeV pCVg - - - - -
31umuth-214 @ 609.4 KeV pC 1/3 - - - . -
Bismuth-214 @ 1120.4 KeV pC f - - . - -
Bismuth-214 @ 1764.7 KeV PC;f - - - - -
Actinium-228 @ 338 KeV pC f - - - - -
Actinium-228 @ 911 KeV pCf - - - - -
Actinium-228 @ 968 KeV pCf - - - - -
Lead-212 @ 238 KeV pCVg - - - - -
Bismuth-212 @ 727 KeV pC f - - - - -
Thallium-208 @ 583 KeV pC f - - - - -
Uranium-235 @ 143 KeV pC f - - - - -
Potasﬂgniw @ 1460 KeV pCig - - - - -
ASTM Analysis: '
nia NHIN <20 <20 <20 2.0 2.0
H nits 8.85 5.82 6.14 5.84 6.61
gulfat.e mg/kg 58 54 52 52 58
TCLP Metals:
Silver mg/l - - - . -
Arsenic mg/l - - - - -
Barium mg/l - - - - -
Cadmium mg/l - . - - -
Chromium mg/l - - - - -
Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead . mg/l - - - - -
Seleni mg/l - - - - -
TCLP Extract)on Fluid Data:
Extraction Fluid - - - - -
pH with Dejonized Wate pH units - - - - -
pH After Addition of 1 Normal HCL pH units - - - - -
) ﬂof TCLP Extract pH units - - - - -
W mlmb of Snm%l: Extracted g - - - - -
ti ani 5€S;
°.§1e§,y1'§ e CMIBK) ng'kg <1300 <1400 <1500 <1500 <1500

See footnotes at end of table.
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Sample Identification and Date )
B69 B69 B69 B70 B70
_ (0-0.5) (0.5-2.5) -(5.0-7.5) (0-0.5) . (6.0-7.5)
Parameter Units 4/3/93 4/3/93 4/3/93 3/31/93 3/31/93
Total Analyses:

Silver mg/kg 2.1 <23 <20 2.1 -

Arsenic mg/kg 16 - 25 ’ 2.0 2.2 -

Barium mg/kg 45 66 160 - 13 -

Cadmium mg/kg <.1 <23 <20 2.1 -

Calcium mg/kg 3200 950 1000 1400 -

Chromium mg/kg 19 - 13 7.3 78 -

Mercury mg/kg 041 <0.058 - <0.059 <0.054 -

Nickel mg/kg 10 <11 11 <1l .

Lead mg/kg 12 12 43 7.7 -

Antimony m,| <21 <23 <20 <21 -

Selenium mg/kg <0.2 <0.23 <0.23 0.44 -

Tin mg/kg 77 11 <10 <11 -

Columbium mg/kg 37 16 4.8 9.4 -

Tantalum mg/kg 14 96 . 8.2 -

Fluoride mg/kg 270 1100 49 230 -

Gross Alpha !l./ﬁ 846 2016 416 915

%u Bet.a pCig 2945 . 2415 23+5 2616 2216
Ura.nium-233 & 234 pC\/vg - - - . .
Uranjum-235 pCl/g - - - - -
Uranjum-238 pCVg . - - - .
Thorium-228 pClF - - . - -

. Thorjum-230 pCf - . - - .
Thorium-232 pCiE . . . : :
Lead-210 @ 46 KeV ”C,f - - - - -
Thorium-234 @ 63.3 KeV pCf . - - - -
Thorium-234 @ 82.6 KeV Pcf - . - - -
Prodt:‘ammum-234m @ 1001 KeV ﬁvg - - - - .

2d-214 @ 295.2 KeV pCﬁ : : : : :
£8d-214 @ 352.0 KeV pCilE . . . : :
Bismuth-214 @ 609.4 KeV pCf - - - - .
— Bismuth-214 @ 1120.4 KeV N C ‘/g - - - - -
Bismuth-214 @ 1764.7 KeV pC Vg - - - - .
Actinium-228 @ 338 KeV pC vg - - - - .
Actinium.228 @ 911 KeV, pC,/g - - . . .
Actinium-228 @ 968 KeV pCf . - - - -
Lead-212 @ 238 KeV pCVg - - - . .
Bismuth-212 @ 727 KeV pC \/8 - - . - .
Thellium-208 @ 583 KeV pC f - - - - -
Urenium-235 @ 143 KeV pC f - . - - -
Potassium-40 @ 1460 KeV pCig - . - - -

ASTM Analysis:

Ammonia NH3-N <2.0 <2.0 <20 <2.0 -
H nits 6.16 6.09 9.25 5.92
gulfatae mg/kg 46 62 66 54 -

TCLP Metals: .

Silver mg/l - - - - -
Arsenic mg/l - - - - .
Barium mg/l - - - - -
Cadmium mg/l - - - - -
g{hrommm mg/l - - . - -

ercury mg/l - - - . -
Nickel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - - -

TCLP Ex'tracnon Fluid Data:

Extraction Fluid - - - - -
with Deionized Water pH units . - - - .
pH After Addlt.)on of 1 Normal HCL  pH units - - - - .
Rmof TCLP Extract pH units - - - - .

v :nlmt) of Sample Sxtract.ed B . - - - . -

olatlie anic An 8€8;
4-Methyl- -pentunone (MIBK) ng'kg <1400 <1500 <1500 <1500 -

See footnotes at end of table.
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Parameter

Sample Identification and Date

B70
(125-14.0)
/3183

B70
(14.0-16.5)
8/31/98

BNl
(0-0.5)
8/3183

B71
(7.5-10.0)
8/31/93

B71 -
(10.0-12.5)
/3183

Total Analyses:
Silver
Arsenic
Barium
Cadmium
Calcium
Chromium
Mercury
Nickel =~

Lead
Antimony
Selenium

Columbium
antalum
Fluoride
Gross Alpha
Gross Beta

topes:
Uranium-233 & 234
Uranium-236
Uranium-238
Thorium:228
Thorium-230
Thorium-232 '
Lead-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
ﬁ?:o‘tactmium-ZMm @ 1001 KeV

d 226
Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinjum-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinjum-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV
Thallium-208 @ 583 KeV
Uranjum-235 @ 143 KeV
Potassium-40 @ 1460 KeV
Analysis:
nia

ulfate
TCLP Metals:
Silver
nic
* Barium
Cadmium
Chromium
Mercury
Nickel
Lead
Selenium
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water

pH After Addition of 1 Normal HCL

of TCLP Extract
ount of Sample Extracted
Volatile Organic Analyses:
4-Methyl.2-pentanone (MIBK)
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Sce footnotes at end of table.
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Sample Identification and Date
B72 B72 B72 B73 B73
(0-0.5) (12.5-15.0) (15.0-16.0)  (0.8-2.0) (2.04.5)
Parameter Units 4/1/93 4/1/93 4/1/93 4/2/93 4/2/93
- Total Analyses:
Silver m| 22 <18 24 <2.2 <19
Arsenic mg/kg 15 11 15 4.9 1.9
Barivm m 46 57 100 600 54
Cadmium mg/kg <2.2 <1.8 <24 <2.2 <19
Cnluurp mg/kg 1300 4400 5000 150000 890
Chromium mg/kg 6.8 140 14 8.9
Mercury mg/kg <0.061 <0.053 <0.068 0.26 <0.059
Nickel mg/kg <ll 2 <12 <11 <9.4
Lead mg/kg 7.9 4.2 7.5 13 74
Antimony mg/kg <22 <18 40 <22 <19
Selenium mg/kg <0.23 <0.17 <0.24 <0.20 <0.23
Tin mg/kg <1l 96 630 25 <9.4
Columbium mg/kg 8.9 120 160 160 4.7
Tantalum mg/kg 8.9 34 6.3 33 3.5
Fluoride m, 1600 6800 12000 1300 160
Gross Alpha xl/ﬁ 2048 2418 120420 - 136
gmtzs Beta pCig 29+6 3016 100t10 - 19+5
\otopes:
Ura%gum-233 & 234 pCiJg . 5.5+0.9 2 - -
Uranium-235 pCf - 0.010.1 2.310.5 - -
Uranium-238 pCf - 5.0+0.8 4712 - -
Thorium-228 pCljg - 0.710.3 0.9+0.3 - -
Thorium-230 pCf - 1.740.4 0.910.3 - -
Thorium-232 pC'Vg . 1.140.3 0.740.2 - -
Lead-210 @ 46 KeV pCug - 1.340.5 1,5+1.1 - -
Thorium-234 @ 63.3 KeV pCI/g - 5.140.7 4913 - -
Thorium-234 @ 92.6 KeV pC;/g . 3.540.3 32¢1 . .
Protactinium-234m @ 1001 KeV pCf - 1549 74+12 - -
Radium 226 pCf - 4410.6 34+1 - -
.end-214 @ 295.2 KeV pCf - 0.4740.19 0.8410.25 - -
Lead-214 @ 352.0 KeV pCf - 0.5030.09  1.240.1 - -
Bismuth-214 @ 609.4 KeV pC f - 0.60+0.11 0.9840.14 - -
Bismuth-214 @ 1120.4 KeV pC;/g - 0.0010.28 1.310.4 - -
Bismuth-214 @ 1764.7 KeV pCVg - 0.6240.32 1.140.3 - -
Actinium-228 @ 338 KeV pCljg - 0.7540.22  1.440.3 - .
Actinjum-228 @ 911 KeV pCf - 0.5610.21  1.330.2 - -
Actinium-228 @ 968 KeV pC Vg - 0.8240.3]1 0.92+0.28 - ,
Lead-212 @ 238 KeV pC;F - 0.5310.09 0.9410.11 - -
Bismuth-212 @ 727 KeV pCl/g - 0.00+0.48 1.24+0.8 - .
Thallium-208 @ 583 KeV pCvg - 0.62+0.14 1.1+0.2 - -
Uranium-235 @ 143 KeV pCi - 0.1410.14 . 2.010.2 - -
Potassium-40 @ 1460 KeV pCig - 181 1611 - -
ASTM Analysis:
Ammonia NH3-N <20 30 108 <2.0 66
pH Units 5.15 525 4.22 12.28 7.18
ulfate mg/kg 52 260 480 90 74
TCLP Metals:
Silver mg/1 - - <0.10 <0.10 -
Arsenpic mg/l - - <0.10 <0.10 -
Barium mg/l - - <10 <10 -
Cadmium mg/] - - <0.10 <0.10 -
Chromium mg/l - - <0.10 <0.10 -
Mercury mg/i - . <0.010 <0.010 -
Nickel mg/l - - - .
Lesd mg/] - - <0.10 <0.10 .
Selenjium mg/l - - <0.10 <0.10 -
TCLP Extraction Fluid Data:
Extraction Fluid - - No. 1 No. 2 -
pH with Deionized Wate pH units - - 4.12 1143 -
pH After Addmon of 1 Normal HCL  pH units - - NAP 9.57 -
Rl;of TCLP pH units - - 4.71 6.22 -
W {n]mtb of Samﬂggxtracted g - - 40.0 40.0 -
olatile Organic ses:
-Methylrg-pentanox%e (MIBK) ug’kg <1600 <1400 7600 <1300 <1500

See footnotes at end of table.
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Sample Identification and Date
B73 B78 - B4 B74 B74
(4.5-7.0) (14.5-17.0) (0-0.5) (0.5-2.5) (10.0-12.5)
Parameter Units 4/2/83 4293 4/2/93 4/2/93 4/2/93
Total Analyses:

Silver_ mg/kg - <24 <24 <2.3 <2.3

Arsenic mg/kg - 17 28 11 24
arjum mg/kg - 98 47 120 71

Cadmium mg/kg - 24 <24 2.3 2. 6

Caicium mg/kg - 1400 1300 700 2700

Chromium mg/kg - 7.9 12 7.5 21

Mercury mg/kg - <0.055 0.073 <0.0567 <0.061

Nickel mg/kg - <12 <12. <11 15

Lead mg/kg - 5.8 7.1 11 6.3

Antimony mg/kg - <24 <23 <23

Selenium mg/kg - <0.24 <0.24 <0.24 <0.24

Tin mg’kg - <12 <12 <11 41

Columbium mg/’kg - 6.0 110 13 3.7

Tantalum mg/kg - 11 - 9.6 4.8 7.3

Fluoride - 90 1100 280 170

Gross Alpha :/F 210420 1346 130110 160120 1646

I(i;ot:s Beta pCi/g 8147 2545 6917 898 2445
Urenium-233 & 234 pCilg 1741 - - 1741 3 .
Uranium-235 pCf 0.940.2 - 0.810.2 - -
Uranium-238 pCf 1841 - 1811 . -
Thorium-228 pC f 1541 - . . 7.140.7 - -
Thonum-230 pCf 22+1 - 9.240.8 - -
Thorium-232 PCilg 1151 . 6.0:0.7 : :
Lend-zlo @ 46 KeV PC Vg 9.0+1.8 - 3.7+0.2 - -
Thorium-234 @ 63.3 KeV ng 1243 - 1712 - -
Thorium-234 @ 92 6 KeV - . P f 131 - 1441 - -
]’rota.ctlmum-234m @ 1001 KeV pCVg 4214 - 24111 - -

Radium pCl/g 28415 - 2011 - -
ad-214 @ 295.2 KeV PC f 1841 - 5.740.4 - -
£ad-214 @ 352.0 KeV pC: vg 18+1 - 5.610.3 - -
Bismuth-214 @ 609.4 KeV pC f 1841 - 5.540.3 - -

" Bismuth-214 @ 1120.4 KeV pC f 18+1 - 5.010.6 - -
Bismuth-214 @ 1764.7 KeV pC f 1741 - 5.610.6 - -
Actinium-228 @ 338 KeV - pC f 1141 - 52404 - .
Actinjum-228 @ 911 KeV pC ./g 111 - 54404 - -
Actinium-228 @ 968 KeV pC Vg 1141 - 5.840.6 - .
Lead-212 @ 238 KeV pC Vg 8.240.3 . 4.810.3 . .
Bismuth-212 @ 727 KeV* pC f 1241 - 6.1+1.1 - -

allium-208 @ 583 KeV pC l/g 101 - 5.0£0.3 - -
Uranium-235 @ 143 KeV pC I/g 0.9410.30 - 0.6610.22 - -
_Potassium-40 @ 1460 KeV pCig 10+1 - < 1541 . -
Analysis: i
Ammonia NH3-N 2.0 <20 2.0 74
’ e 0 BB OB
_Suliate g - '
TCLP Metals:
Silver, mg/l - - - - -
Arsenic mg/l . - - - -
Barium mg/l - - - - -
Cadmium mg/l . - - - -
Chrommm - mg/l - - - - -

. Nlckel mg/l - - - - -
Lead mg/l - - - - -
Selenium mg/l - - - - -

TCLP Extraction Fluid Data: .

Extraction Fluid - - - - -

pH with Dejonized Wate pH units - - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
ﬂof TCLP Extract ‘pH umt.s - . .- - -

s tmlmto of SampAl:al'llxtracted - - - - -
olatile anic BEB: .

4-Methyl- -pentnnone MIBK) pg/kg - <1500 <1500 <1500 <1500

See footnotes at end of table.
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Sample Identification and Date
MW.51S MW.518 MW.51S MW.528 MW.52S
(0-2.0) (14.5-17.0) (27.0-29.5) (0-0.5) (3.5-7.0)
Parameter Units 4/1/91 4/1/91 4/1/91 2/10/93 2/10/93
Total Analyses:
Silver mg/kg <10 <10 <10 2.4 <23
Arsenic mg/kg 0.6 2 04 4.1 13
Barium mg/kg <100 100 <100 - 150 160
Cadmium mg/kg <10 <10 <10 T 2.4 2.1
Calcium mg/kg 1800 1000 2400 2600
mium mg/kg <10 7 <10 19 17
Mercury mg/kg 0.11 0.07 0.07 <0.061 <0.057
Nickel mg/kg <10 13 <10 15 16
Lead mg/kg <10 <10 <10 11 46
Antimony mg/kg <10 <10 <10 <23
Selenium mg/kg <l <l <1 <0.24 <0.23
mg/kg <100 <100 <100 14 1
Columbjum mg/kg 36 52 30 6.1 79
‘Tantalum mg/kg 9 16 5 12 15
Fluoride m 86 210 130 410 260
Gross Alpha l/vg 2.430.7 1.510.6 1.420.5 1745
gr‘;ot:a Be pCi/g 3.9+1.0 530.9 3.310.9 5 2615
pes:
Uranium-233 & 234 pr/vg - - - - -
Uranjum-235 pC f - - - - -
Uranium-238 pC‘F - - - - -
Thorium-228 pC f - - - - -
Thorium-230 pC Vg - - - - -
Thorium-232 pC f - - - - -
Lead-210 @ 46 KeV PC,/‘ - - - - .
Thorium-234 @ 63.3 KeV pCf - - - - -
Thorium-234 @ 92.6 KeV Pcf - - - . -
Protactinium-234m @ 1001 KeV pCi - - - - -
Radium 226 pCf - - - - "
£ad-214 @ 295.2 KeV pCﬁ : : : : :
cad-214 @ 352.0 KeV pCf - - . . -
Bismuth-214 @ 609.4 KeV rC f - - - - -
Bismuth-214 @ 1120.4 KeV Pcf - - - - -
Bismuth-214 @ 1764.7 KeV pC;ﬁ - - . . .
Actinium-228 @ 338 KeV pC 1./3 - - - - .
Actinium-228 @ 911 KeV pCf - . . - -
Actinjium-228 @ 968 KeV pC Vg - - . - -
Lead-212 @238 KeV | .pCi - - . - -
Bismuth-212 @ 727 KeV pCl/vg - - - - -
Thallium-208 @ 583 KeV pCVg . - - - -
Uranium-235 @ 143 KeV pC f - . - - .
Potassium-40 @ 1460 KeV pCig - - - - .
ASTM Analysis:

Ammonia mg%aIHS-N <2 4 <2 <2 36
§H pH Units . - . 3.40 647
ulfate mg/kg <20 40 <20 44 44
TCLP Metals: : :

Silver mg/l . - - - <0.10
Arsenic mg/l - - . - <0.10

Barjum mg/l . . . . <10
Cadmium mg/l - - - - <0.10
Chromium mg/l - - - - <0.10
Mercury mg/] - - - - <0.010
Nickel mg/l - - . - <1.0
Lead mg/ - - . - 0.11
Selenium . mg/l - - - - <0.10
TCLP Extraction Fluid Data:
Extrection Fluid ) - - - - No.1
pH with Deionized Water pH units - - - - 7.74
pH After Addition of 1 Normal HCL.  pH units - - - - 1.78
Rl;of TCLP Extract pH units - - - - 4.84
"] ; 'ﬁnfb of Sa;n%]e E]xtracted . g - - - - 40.0
olatile Organic Analyses:
4-Methyl. -pentanon):z (MIBK) ne/kg <50 <50 <50 <1600 <1500

See footnotes at end of table.
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Sample Identification and Date
MW.52S MW.538 MW.538 MW.53S MW.54S
- (14.0-17.0) (0-0.5) (28.0-25.0) (25.0-27.0) (0-0.05)

Parameter Units 2/1093 2/11/93 2/11/83 2/11/83 2/11/93
Total Analyses:
Silver, mg/kg <26 24 Q24 24 5
Arsenic mg/kg 2.2 2.6 12 2.1 3.0
Barjum - mg/kg 86 60 70 60 89
Cadmium mg/kg <26 <24 <24 24 40
Celcium mg/kg 1300 1400 1800 1400 1600
Chromium mg/kg 71 5 15 12 32
Mercury mg/kg <0.064 <0.0680 <0.060 <0.061 <0.063
Nickel ) mg/kg <13 <12 <12 17 <13
Lea mg/kg 6.7 11 9.3 8.0 18
Antimony mg/kg <26 <24 <24 <24 <25
Selenium mg'kg <0.26 <0.24 <0.24 <0.24 <0.25
Tin . mg/kg <13 <12 <12 <12 23
Columbium mg/kg 2.6 6.0 8.3 9.7 13
Tantalum mg/kg 7.7 8.5 18 27 32
Fluoride m 200 220 300 270 590 .
Gross Alpha lég 844 3848 15+6 1616 1846
Icsmt:s Beta pCig 1915 2145 326 285 2215
otopes:
Uranium-233 & 234 prJg . - - - .
Uranium-235 pCvg - - - - -
Uranium-238 pCi - - - - .
Thorium-228 pc:'lﬁ - . - - -
Thorium-230 pCf - - - - -
Thorium-232 pC Vg - - - - -
Lead-210 @ 46 KeV pC f - - - - .
Thorium-234 @ 63.3 KeV rC f - - - - -
Thorium-234 @ 92.6 KeV pC vg - - - - -
Protactinium-234m @ 1001 KeV rC . - - - -
adium 226 pCIF - - - - -
ead-214 @ 295.2 KeV pc;.ﬁ : : : : :
ead-214 @ 352.0 KeV pCi vg - - . . -
Bismuth-214 @ 609.4 KeV pC vg . - . . .
Bismuth-214 @ 1120.4 KeV pC Vg - - - - -
Bismuth-214 @ 1764.7 KeV pC Vg - - . - -
Actinium-228 @ 338 KeV pCi . - - - -
Actinium-228 @ 911 KeV pCﬁ - - - - -
Actinium-228 @ 968 KeV pC I/g - - - - -
Lead.212 @ 238 KeV ) pC ‘F - - . - -
Bismuth-212 @ 727 KeV pC 1/8 - - - - -
Thallium-208 @ 583 KeV pCi ‘/g - - - - -
Uranium-235 @ 143 KeV pC l/g - - . - -
Potassium40 @ 1460 KeV pCig - - - - -
ASTM Analysis: :
Ammonia NH3-N <2 2 <2 <2 <2
nits 3.50 5.99 6.76 6.66 6.72
ulfate mg’kg 44 44 68 44 44 -
TCLP Metals:
Silver: mg/l - - - - <0.10
Arsenic mg/l - - - - <0.10
Barjum mg/l - . - - <10
Cadmium mg/l - - - - <0.10
Chromium mg/l - - . - <0.10
Mercury mg/l - - . - <0.010
. Nickel mg/l - - - - <1.0
" Lead mg/} . - - - <0.10
Selenium mg/l - - - - <0.10
TCLP Extraction Fluid Data:
Extraction Fluid ) - - - . No. 1
pH with Deionized Water PH units - - - - 6:12
pH After Addition of 1 Normal HCL  pH units - - - - 1.66
ﬁof TCLP Extract pH units - - - - 495
s :\]mb of Sagnﬂ: Sxtracted g - - . - 40.0
olatile Organic ses: .
4-Methyl- -pentanon’:: (MIBK) pe/kg <1700 <1600 <1500 <1600 <1600

See footnotes at end of table.



Table 3
(Continued)

Page 45 of 58

__Sample Identification and Date )
MWs54S "MW-54S MW-558 MW.-558 MW-558

' ) (2.04.5) (24.5-27.0) (0-0.5) (7.0-9.5) (14.5-17.0)
Parameter Units . 21183 21193 21083 21043 210093

Total Analyses:
Silver_ mg/kg <23 <24 <25 <24 2.5
B mg/kg ;'41 gas §5° 0596 %78
arjum
Cadmium m <2.3 24 <2.b <24 <25
Calcium mg/kg 1100 2100 44000 1000 1100
Chromium mg/kg 23 14 23 12 12
Mercury mg/kg - 0.060 <0.059 <0.063 <0.060 - <0.063
Nickel mg/kg <12 14 <13 <12 <13
Lead m| 6.9 5.9 - 10 4.2 20
Antimony mgkg <23 <24 <25 <25
Selenium m <0.23 <0.24 <0.25 <0.24 <0.25
. m <12 <12 19 12 <13
Columbium m, 58 5.9 50 3.6 3.8
Tantalum mg/kg 10 12 23 11 8.9
Fluoride m 330 280 490 250 230
Gross Alpha p&/g 2016 1245 206 1115 10+4
I(im pCig 2415 2145 275 2615 235
Urnnmm-233 & 234 pCi/ - - - - .
Uranium-235 pCf - - - - -
Uranium-238 pCf - - - - -
Thorium-228 pCI/g - - - - .
Thorium-230 Pcf - - - - -
Thorium-232 pCf - - - - .
1.A°ad-210 @ 46 KeV pCf - - - - .
Thorium-234 @ 63.3 KeV pCf - - - - <
Thorium-234 @ 92.6 KeV pCf - - - - -
Protacnmum-234m @ 1001 KeV pc;f - - - - -
Radium 226 pC;P - - - - -
Lead -214 @ 295.2 KeV pCf . - - .- -
Lead-214 @ 352.0 KeV_ - pC‘P - - - - -
Bismuth-214 @ 609.4 KeV pC;/g - - . - -
— Bismuth:214 @ 1120.4 KeV . pCf - - - . -
Bismuth-214 @ 1764.7 KeV pC Vg - - - - .
Actinjum-228 @ 338 KeV pCf - - - . .
Actinium-228 @ 91]1 KeV pCf - - - - -
Actininm-228 @ 968 KeV pC f - - - - -
Lead-212 @ 238 KeV pC;F - . - . .
Bismuth-212 @ 727 KeV pC f . - .- - -
Thallium-208 @ 583 KeV PC Vg - - - . .
Uranium-235 @ 143 KeV. pC f - - . . -
Potassium-40 @ 1460 KeV pCi/g - - - - .
ASTM Analysis: .
Ammonia . NH3.N <2 <2 <2 < - <2
pH Units 6.57 6.83 - .7.62 6.98 6.36
Ifate mg/kg 44 52 44 44 44
TCLP Metals: .
Silver : mg/l <0.10 - <0.10 - -
Arsenic, mg/l <0.10 - <0.10 - -
Barium mg/l <10 - <10 . -
Cadmium mg/l <0.10 - <0.10 - -
Chromium mg/l <0.10 - <0.10 - -
Mercury mg/l <0.010 - <0.010 - .
Nickel mg/l <10 - <l.0 - -
Lead mg/l 0.13 - <0.10 - -
Seleni mg/l <0.10 - <0.10 . .
TCLP Extrachon Fluid Data: .
Extraction Fluid No.1 - No. 1 - -
pI-I thh Deionized Wate: - pH units 6.54 - 9.16 - -
After Addition of 1 Normnl HCL pH units 1.63 - 4.89 - -
il;of TCLP Extract pH umts 497 - 6.42 - -
ount of Snmple Extracted g 40.0 - 40.0 - .
Volatile Orgamc Analyses:
4-Methy!

-pentanone (MIBK) pe/kg <1500 <1500 <1600 <1600 <1600

Sce footnotes at end of table.
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Sample Identification and Date
MW.56S - MW-568 MW.56S MW.57S MW.57S
(0-0.5) (3.5-5.5) (14.0-17.5) (0-0.5) (10.0-12.5)

Parameter Units 2/9/93 2/9/98 2/9/93 2/8/93 2/8/93
" Total Analyses:
Silver mg/kg <24 <24 <25 2.4 24
Arsenic mg/kg 17 1.2 083 15 12
Barium mg/kg 86 200 76 i 130
Cadmium mg/kg 28 28 2.9 3.1 <24
Calmuxp mg/kg 1300 2300 2300
» Chromium mg/kg 19 19 18 19 17
ercury mg'kg <0.060 <0.080 <0.083 <0.060 <0.060
Nickel mg/kg <12 23 14 20 13
Lead mg’kg 8.0 12 7.1 7.3 3.9
Antimony mg/kg <24 <25 <24 <24
Selenium mg/kg <0.24 <0.24 <0.25 0.38 <0.24
, mg/kg 13 15 13 17 15
Columbium mg/kg 4.8 4.8 5.0 3.6 24
Tantalum mg/kg 1 13 13 36 48
Fluoride m 170 1900 2000 280 270
Gross Alpha xl//g 2317 1246 1616 18+6 135
Gross Beta pCig 2316 2416 2615 2245 2015
pes. .
Uranium-233 & 234 pC:jf 0.310.3 - - - -
Uranium-235 pC‘/g 0.0+0.1 - - - -
Uranium-238 pCi 0.5:0.3 - - - -
Thorium-228 pc:/; 1.310.4 - - - -
Thorjum-230 pCug 0.740.3 - - - -
Thorium-232 pC f 1.240.3 - . - -
Lead-210 @ 46 KeV PC vg 1.310.5 - - - -
Thorium-234 @ 63.3 KeV PC f 0.001041 - - - -
Thorium-234 @ 92.6 KeV pClIg 1.010.2 - - - -
Protactinium-234m @ 1001 KeV pCl/g 0.016.1 - - - -
dium 226 pCi 1.610.6 . - . .
ead-214 @ 295.2 KeV pClﬁ 0.8740.22 - - - -
ead-214 @ 352.0 KeV pCig 0924012 - . . -
Bismuth-214 @ 609.4 KeV pc;; 0941013 - . . .
Bismuth-214 @ 1120.4 KeV pC vg 0.9610.36 - - - -
Bismuth-214 @ 1764.7 KeV pC f 0591040 - - - -
Actinium-228 @ 338 KeV PCi 1.240.3 - - - -
Actinium-228 @ 911 KeV pCl‘//g ' 1.240.2 - - - -
Actinium-228 @ 968 KeV pC,/g 1.140.3 - - - -
Lead-212 @ 238 KeV pC ‘F 1.140.1 - - . -
Bismuth-212 @ 727 KeV pC g 2.040.5 . - . ..
allium-208 @ 583 KeV pC f 1.310.2 - . - -
Uranium-235 @ 143 KeV pC l/g 0.11:0.09 - - - .
Potassium-40 @ 1460 KeV pCig 1411 - - - -
Analysis:
Ammonia : NH3-N < <2 <2 <2
P nits 8.10 7.36 6.48 6.95 6.35
ulfate mg/kg 82 74 76 86 104
TCLP Metals:
Silver mg/l - <0.10 - - R
Arsenic mg/l - <0.10 - - -
Barium mg/l - <10 - . -
Cadmium mg/l - <0.10 - - -
Chromium mg/l - <0.10 - - -
Mercury mg/l - <0.010 - - -
]&clael mg/l . :é(l)o - - .
Lea mg/l - . . - -
Selenium mg/l - <0.10 - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - No. 1 - - -
with Deionized Water pH units - 7.43 - - -
pH After Addition of 1 Normmal HCL  pH units - 1.76 - - -
Rl;lnof TCLP Extract pH units - 4.88 - - -
i tq‘im:) of SampAl: Elxtract.ed g - 40.0 - - -
olatile Organic Analyses: .
4-Methyl- -pentnnon):z (MIBK) ug/kg <1600 <1600 <1600 <1600 <1600

Sce footnotes at end of table.
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_Sample Identification and Date
MW.57S  MW.588  MW.-58S MW.585 MW-595
(14.0-16.8) (0-0.5) (1.5-95)  (18.0-20.0) (0-2.0)
2803 211083 2103 2/1093 41U91

Parameter

Total Analyses:

Silver

. Arsenic

arjum

Cadmium
Calcium
Chromium
Mercury
Nickel
Antimony
Selenium

<25 <23 <23 <24 - <10
3.3 4.8 2.2 23 29

Columbium
antalum
Fluoride _
Gross Alpha
Groas Beta

sy
g
5
g
g
§

g
§
3
3

0topes: ‘
Uranium-233 & 234
Uranium-235

Uranium-238

horium-228

horium-230

horium-232

pad-210 @ 46 KeV -
horium-234 @ 63.3 KeV
horium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
Radium 226

ead-214 @ 295.2 KeV
cad-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinfum-228 @ 338 KeV
Actinjum-228 @ 911 KeV
Actinium-228 @ 968 KeV

Bismuth-212 @ 727 KeV
allium-208 @ 583 KeV
Uranium-235 @ 143 KeV .
Potassium-40 @ 1460 KeV
ASTM Analysis:
Ammonia

%
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S

R
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N

g& -o-.-_n.-...........'....
tg;“ 'T"ll.llllll!.!l‘l.!l.ll

ulfate
TCLP Metals:
Silver
Arsenic
Barium
Cadmium
Chromium

Mercury
Nickel
Lead
__Selenium
TCLP Extraction Fiuid Data:
T with Deionized Wate H unit
: wi ionized Water pH units
pH After Addition of 1 Normal HCL  pH units
H of TCLP Extract pH units
xmqunt of Samnple Extracted g
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK)

LT
80

........,.,...N
3

. <1600 <1500 <1500 <1600 <50

H

See footnotes at end of table.
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Sample Identification and Date
MW.598 MW.598 MW.60S MW-60S MW-60S
(4.5-7.0) (9.5-12.0) (0-0.5) (2.04.5) - (9.5-12.0)
Parameter Units _ 4191 4/1/81 2/9/93 2/9/93 2/9/93
. Total Analyses:
Silver_ mgkg - - L4 <24 2.3
Arsenic mg/kg 2.0 19 22 1.8 3.8
Barium mg/kg 140 <100 61 92 410
Cadmium mg/kg <10 <10 <24 <24 <2.3
Calcium mg/kg 2300 560 - 1200 2300 2300
Chromium mg/’kg 19 <10 11 16 16
Mercury mg/kg <0.01 0.08 <0.060 <0.059 <0.059
Nickel mg/kg 12 - <10 <12 <12 21
d mg/kg <l <10 6.4 8.1 6.4
Antimony m, <10 <10 <24 <24 <23
Selenium mg/kg <l <l <0.24 <0.24 <0.23
mg/kg <100 <100 <12 16 15
Columbium mg/kg 39 45 4.8 4.8 5.9
Tantalum mg/kg 14 9 9.6 13 14
Fluoride mg/ 120 160 550 270 2700
Gross Alpha lég 1.740.7 0.840.6 2017 12+6 1947
IG:ou Be pCi/g 17110 1.0:0.8 2016 205 2146
8 .
Uranium-233 & 234 pCi‘IF - - - - .
Uranijum-235 pCl/g - - - . .
ranium-238 pCl/g - - - - -
Thorium-! pC)/g - - - - .
Thorium-230 ‘ -pCf - - - - .
Thorium-232 pCf - - - - .
Lead.210 @ 46 KeV pCiE . . - - -
Thorium-234 @ 63.3 KeV pC;/g - . - . -
-Thorium-234 @ 92 6 KeV pCl/g - - . . -
Protactinium-234m @ 1001 KeV pCf - - - - -
Radium 226 pC;ﬁ - - - - -
Lead-214 @ 295.2 KeV pCig . : : . .
Lead.214 @362.0 KeV pCf - . - . -

- Bismuth-214 @ 609.4 KeV' pCf - - - - -
Bismuth-214 @ 1120.4 KeV pC f . - - . . .
Bismuth-214 @ 1764.7 KeV pCig - . . . .
Actinium-228 @ 338 KeV pC f - - - . -
Actinium-228 @ 911 KeV ’Cf - - - - .
Actinium-228 @ 968 KeV pC f . - - - .
Lead-212 @ 238 KeV pC;lg - . - - - -
Bismuth-212 @ 727 KeV pC l/g - . - . -
Thallium-208 @ 583 KeV - pC l/g - - T - .
Uranium-235 @ 143 KeV pC Vg - . - . .
Potassium-40 @ 1460 KeV pCig - - - . .

ASTM Analysis:
nia NH3-N <2 32 <2 <2
H pits - - 6.59 7.02 6.95
Eulfate mg/kg 20 780 80 65 60
TCLP Metals:
Silver mg/l - - - . <0.10
enic mg/1 - - - - <0.10
Barium . mg/ - - - - <10
Cadmium mg/l - - - - <0.10
l(\:d}u'on:nium mg/l - . - - 33?0
ercu mg/l - . - - .
Nickelry mg/l - . - . <l.0
Lead mg/l - - - - <0.10
Seleni mg/l - - - - <0.10
TCLP Extrachon Fluid D -a:
Extraction Fluid ] - - - - No.1
pH with Deionized Wate units - . - . 7.66
pH Aﬁ.er Addxhon of1 Normal HCL units - - - - 1.71
g‘ xtract . pH units - - - - 451
w gtlmtb of Samgle lf:lxt.rm:t.ed g - - - - 40.0
olatile Organic An
4-Methyl- .pemm’; (MIBK) pg/kg <60 <50 <1600 <1500 <1500

Sce footnotes at end of table.
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. Sample Identification and Date
MWE1S IMW61S  MW-61S MW-62S  MW-62S
(0-2.0) (7.0-9.5)  (14.5-17.0) (0-2.0) (7.0.9.5) .
Parameter ~__ Units - 4/1m1 4181 4791 47191 4/v91

ver
Arsenic . m 16 10 1.5 22 18
. Barium ; mg/kg <100 20 <100 150 200
Cadmium mg/kg <10 - <10 <10 <10 <10
Calcium mg/kg 810 - 1500 600 2200 1200
mium - mg/kg <10 11 <10 18 : 16
Mercury . mg/kg 0.02 0.11 0.09 <0.01 0.14
Nickel mg/kg 13 14
Lead m,

<10 13 <10 |
¢ . g’kg <10 <10 <10 14 ° 12
- Antimony . mgkg - <10 <10 <10 <10 - <10
Selenium mg/kg <1 <l <l <l <l
Tin m <100 <100 <100 <100 T <100
44 . 37 19 170 35
7 5 <b . 75 i
370 3400 180
0.510.5 0.910.6 0.510.5 3.510.!
. <1.0 4.1+1.

Total Analyses: ' : :
Sil m% <10 <10 <10 <10 <10

Columbium
Tantalum
Fluoride
Gross Alpha
Groas Beta

Isotopes:
Uranium-233 & 234
um-235
Uranium-238
Thorium-228
* Thorium-230
[horium-232
£ad-210 @ 46 KeV
Thorium-234 @ 63.3 KeV
Thorium-234 @ 92.6 KeV
Protactinium-234m @ 1001 KeV
dium 226
£ad-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764,7 KeV
Actinjum-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead.212 @ 238 KeV
Bismuth-212@ 727 KeV
Thallium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium—-40 @ 1460 KeV
Analysis:
Ammonia NH3-N

ek
3

R RS IR DR TR TR IR R DR R I R R VIR R
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ulfate
TCLP Metals:
Silver .
Arsenic
Barium
Cadmium
Chromium
Mercury
Nickel
‘Lead
_Selenium
TCLP Extraction Fluid Data:
Extraction Fluid : .
pH with Deionized Water pH units
pH After Addition of 1 Normal HCL = pH units
ﬂof TCLP Extract pH units
ount of Sample Extracted
Volatile Organic Analyses:
4-Methyl-2-pentanone (MIBK)

|

ddadaddad

&
&
®

&=

<50 ) <50 <50 <50 <50

Sce footnotes at end of table.
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. Sample Identification and Date
MW.62S MW63S =~ MW.63S MW.-63S MW.64S
(12.0-14.5) (0-2.0) (9.5-12.0) (22.0-24.5) (0-0.5) *
Parameter Units. 4/1/91 47191 ' 4/1/91 4/1/91 2/10/93
Total Analyses: .
Silver_ mg/kg <10 <10 <10 <10 2.3
* Arsenic mg/kg 3.6 13 2.1 .0 3.8

Barium mg/kg 130 <100 <100 <100 180

Cadmium mg/kg <10 <10 <10 <10 3.5

Calcium mg/kg 1000 880 1500 990 80000

Chromium mg/kg 12 19 20 <10 56

Mercury mg/kg 0.14 0.08 <0.01 <0.01 0.083

Nickel m 18 11 14 <10 62

Lead m <10 13 10 <10 1

Antimony m <10 <10 <10 <10 <23

Selenjum m <1 <1 <1 <l <0.23

. m <100 <100 <100 <100 140

Columbium mg/kg 31 42 26 5 3.5

Tantalum mg/kg [ 16 12 19 4.7

Fluoride mg/ 120 220 140 70 25000

Gross Alpha ljg 1.040.6 0.840.6 1.640.7 0.710.6 19+6

Isz;ot:s Beta pCig 2.9+1.2 1.2+1.1 2.611.0 1.7£1.0 2615

8
Uralrﬁum-zss & 234 pCng - - - - .
Uranium-236 pCf - - - - -
Uranium-238 PC vg - - - - -
Thorium-228 Pc,f - - - - -
Thorium-230 pCf - - - - -
Thorium-232 pC f - - - - -

_ Lead-210 @ 46 KeV pCi - - - . -
Thoriim-234 @ 63.3 KeV pcﬁ : : : : :
Thorium-234 @ 92.6 KeV pC;Ig - - - - -
Protactinium-234m @ 1001 KeV . pCf - - - - -
Radium 226 pCf N - - - -
Lead-214 @ 295.2 KeV pC "g - - . - -
Lead-214 @ 352.0 KeV pCi - . - - -
Bismuth-214 @ 609.4 KeV prﬁ - - - - -
Bismuth-214 @ 1120.4 KeV pCf - - - - -
Bismuth-214 @ 1764.7 KeV pC f . . - - -
Actinium-228 @ 338 KeV pC f . . . . .
Actinium-228 @ 911 KeV pCi f - - - - .
Actinium-228 @ 968 KeV rC f - - - - .
Lead-212 @ 238 KeV . pC f - - . - -
Bismuth-212 @ 727 KeV pC 1/8 - - - - -

allium-208 @ 583 KeV PC |/g - - - - -
Uranium-235 @ 143 KeV pC Vg - . - . -
Potassium-40 @ 1460 KeV . pCig . - - . .

ASTM Analysis:

Ammonia . kg NH3-N <2 <2 <2 <2 380
§H . pH Units . - - . 9.03
ulfate mg/kg 220 0 <20 <20 68

TCLP Metals:

Silver mg/l - - . - <0.10
Arsenic mg/l - . - - <0.10
Barium mg/l - - - - <10
Cadmium mg/l . . - - <0.10
Chromium mg/l - . - . <0.10
Mercury mg/l - - - - <0.010
Nickel mg/] - - - - <l.0
Lead mg/l - - - - <0.10
Selenjum mg/l . - . - <0.10

TCLP Extraction Fluid Data:

Extraction Fluid . - - . - No.1
pH with Deionized Water pH units - - . - 8.23
pH After Addition of 1 Normal HCL  pH units - - - - 2.50
ﬂof TCLP Extract pH units - - - - 5.88

\" I énlmtc.) of Sn_mpAl:aI-letract.e‘d ['4 - - - - 40.0
olatile Organic ses:
4-Methyl B pentanone (MIBK) pg/kg <50 <50 <50 <50 <1500

See footnotes at end of table.
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Sample Identification and Date
MW.64S MW64S - MW.64S MW.-85S MW£5S
(2.04.5) (14.5-17.0) (19.5-22.0) (0-0.5) (10.0-12.0)

Parameter Units 2/10/93 2/10/33 2/10/93 2/8/93 2/8/93
Total Analyses:
Silver mg/kg - <24 <2.3 <23 -
Arsenic mg/kg - 3.2 2.3 0.74 -
Barium m - 89 52 37 -
Cadmium m,| - <4 <23 <23 .
Calcium mg/ - 1600 1000 730 -
Morary ™ m/kg . 0,059 Rost 55,057 .
ercury - . J -
Nickel m| - 15 <11 <1l -
Lead mgkg - 12 4.6 3.5 -
Antimony mg/kg - <24 3 <23 -
Selenium mg/kg - <0.24 <0.23 0.26 -
m - 15 <11 <11 -
Columbium mg/kg - 4.7 34 <l.l -
Tantalum m - 9.5 8.0 <Ll -
Fluoride - 240 200 91 -
Gross Alpha i/ 1746 - 844 22+8 41410
Gross Beta pCig 28%5 - 2245 2616 3016
s:
Uranjum-233 & 234 pCig . - ; 15107 41415
Uranium-235 pC 1/8 - . - 0.010.1 0.010.1
Uranium-238 PC Vg . - - 2.340.7 4.711.6
Thorium-228 PC f - - - 0.940.5 1.510.4
Thorium-230 pC;/g - - - 0.8140.5 1.610.5
Thorium-232 pC f - - . 1.610.6 1.140.4
Lead-210 @ 46 KeV pCi - - . 1.440.7 5.140.2
Thorium-234 @ 63.3 KeV prﬁ - - - 2.610.6 17114
Thorium-234 @ 92.6 KeV pC 1/8 - . . 2.410.6 5.410.4
Protactinium-234m @ 1001 KeV pC f . - - 0.045.7 2319
Radium 226 pCl/g - - - 2.740.5 8.010.9
Lead-214 @ 295.2 KeV pC f - - - 1.310.2 34104
Lead-214 @ 352.0 KeV pC 1/8 - - - 1.310.1 3.740.2
Bismuth-214 @ 609.4 KeV pC f - - - 1.240.1 3.740.2
— Bismuth-214 @ 1120.4 KeV - pCi - - - 14404 3.740.7
Bismuth-214 @ 1764.7 KeV pClﬁ . - - 1.140.3 3.740.5
Actinium-228 @ 338 KeV PC I/g - - - 1.240.2 2.31+0.3
Actinjum-228 @ 911 KeV pCf . . . 1.410.2 2.610.3
Actinium-228 @ 968 KeV pC f - - - 1.240.3 2.7+0.6
Lead-212 @ 238 KeV . pC 1/8 - . - 0.9740.10 2.240.2
Bismuth-212 @ 727 KeV pC 1/8 - . - 1.840.6 3.0:0.9 -
Thallium-208 @ 583 KeV PC f - - - 1.040.2 2.540.3
Uranium-235 @ 143 KeV pC ‘/g - - - 0.0010.09 0.1840.17
Potassjum-40 @ 1460 KeV pCig - - - 18£1 20+1
Analysis:
nia -N - <2 <2
nits - 6.84 6.90 8.01
ulfate mg/kg 44 442 86 -
TCLP Metals:
Silver mg/l - - . - -
Arsenic ‘mg/l - - - - -
Barium mg/] - - - - -
Cadmium mg/l - - - - -
thhmm)um mg/l - - - - -
. Mercury mg/l - - - - -
Nickel mg/l - - - - -
Lead mg/l - - . - -
Selenium . mg/l - . - - -
TCLP Extraction Fluid Data:
Extraction Fluid . - - - - -
pH with Deionized Water pH units - - - - -
PH After Addition of 1 Normal HCL  pH units - - - - -
of TCLP Extract pH units - - - - -
w 8"1"“(') of SagnpA]:aE]thracted g . - - - -
olatile Organic 8es: o
4-Methyl-3-pentanone (MIBK) ne/kg - 19000 83000 <1500 .

See footnotes at end of table.
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. Sample Identification and Date
MW-65S MW.-65S MW.66S MW.66S MW-66S

(15.0-17.0)  (23.5-26.2) 0-2) (4.5-7) (14.6-17)
Parameter Units -~ 2/883 2/8/93 4/1/91 4/1/91 4/1/91

Total Analyses:

Silver mg/kg 2.5 <24 <10 <10 <10

Arsenic : mg/kg 1.6 1.7 6.0 17 - 21

Barjum mg/kg 110 50 360 <100 160
Cadmium - mg/kg 2.6 <24 <10 <10 <10
Calcium mg/kg 780 1000 8100 710 1900
Chromium mg/kg 15 82 46 <10 <10
Mercury mg/kg - <0.061 <0.060 1.7 <0.,01 0.11
Nickel mg/kg 16 <12 14 - <10 19
Lead m 5.4 3.7 5 12 21
Antimony mg/kg <25 <24 . <10 <10 <10
Selenium mg/kg <0.25 <0.24 <1 <1 <l
Tin . m 15 <12 <100 <100 - <100
Columbinm mg/kg .37 1.2 2100 38 31
Tantalum mg/kg 3.7 <l.2 1500 18 19
Fluoride mg/kg -470 380 8900 440 6100
Gross Alpha ng - 746 60+2.9 1.540.6 <0.5
Gross Beta pCi/g . 2246 73131 43211 1.9+1.1
otopes:
Ura%:gﬂm-zaa & 234 anlljg - - - - :
Uranium-235 pCf - - - - -
Uranium-238 pCf - - . - -
Thorium-228 pCl/g - - - - -

- Thorjum-230 pCl/g . - . - .
Thorium-232 pCf - - - - .
Lead-210 @ 46 KeV pCf - - . - -
Thorium-234 @ 63.3 KeV pC]/g - - - - .
Thorium-234 @ 92.6 KeV pC;ﬁ - - . - .
Protactinium-234m @ 1001 KeV pC‘f - - - - -
Radium 226 pCVg - . - . R
Lead-214 @ 295.2 KeV pC;/g - . - - .
Lead-214 @ 352.0 KeV pCl/g - - - - -

_ Bismuth-214 @ 609.4 KeV pC;/g - - - - .
Bismuth-214 @ 1120.4 KeV pC;/g - - - - -
Bismuth-214 @ 1764,7 KeV pC'f - - - - -
Actinium-228 @ 338 KeV : _pC;/g . - - - -
Actinium-228 @ 911 KeV pC;/g - - . - -
Actinium-228 @ 968 KeV pC'f - - - - -
Lead-212 @ 238 KeV pCf - - - - -
Bismuth-212 @ 727 KeV pCvg - - - - .
Thallium-208 @ 583 KeV pC;Ig - . - - .
Uranium-235 @ 143 KeV pC’/g - - - - .
Potassium-40 @ 1460 KeV pCig - - - - -

ASTM Analysis: .
Ammonia NH3-N 9.0 17.8 66 14 140
H pH Units 5.69 4.78 - . .
Eulfat.e mg/kg 260 200 180 160 260
TCLP Metals:
Silver, mg/l - - - - .
Arsenic mg/l - - - - .
Barium mg/l - - - - -
Cadmium mg/l - - - - .
Chromium mg/l - - - - .
Mercury mg/l - - - - .
Nickel mg/l - - - - .
Lead mg/l - - - - .
Selenium mg/l - - - - .
TCLP Extraction Fluid Data:
Extraction Fluid . - - - - -
pH with Dejonized Water pH units - - - - -
pH After Addition of 1 Normal HCL  pH units - - - - -
ﬂlof TCLP Extract pH units - - - - -
ount of Sample Extracted g - - - - -
Volatile Organic Analyses: i
4-Methyl-2-pentanone (MIBK) re’kg 2400 <1600 <60 <50 <50

See footnotes at end of table.
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Sample Identification and Date
MW£7S MW67S MW-67S MW.57S MW.-68S
(0-2) (12-14.5) (19.5-22)  (22-24.6) (0-0.5)

Parameter Units 4/191 4/1/91 4/1/91 4/1/91 2/10/93
- Total Ana]yses:
Silve mg/kg <10 <10 <10 <10 <24
Arnemc mg/kg 0.9 5.0 <0.1 1.8
Barium mg/kg <100 100 <100 <100 87
Cadmium - mg/kg <10 <10 <10 <10 <2.3
Calcium mg/kg 500 610 2100 1400 1300
Chromium mg/kg <10 48 16 <10 16
Mercury mg/kg <0.01 0.07 <0.01 <0.01 <0.060
Nickel mg/kg <10 2. <10 <12
Lead mg/kg 12 21 22 1 15
Antimony m| <10 <10 <10 <10
Selenium mg/kg <1l <l <l 24
mg/kg <100 <100 <100 <100 13
Columbium mg/kg 740 61 41 4.8
antalum mg/kg 130 8 1
Fluoride m 720 12000 5100 200 210
Gross Alpha :IP 5.911.0 1.540.6 1.4140.6 22413 1545
gl"’ou Beta pCig 5.411.3 5.4+1.2 2.6+1.1 13+1.3 2015
Uralx,neum-233 & 234 pC;/f - - - - .
Uranium-235 pc;/; - - - - .
Uranjum-238 pCf - - - - -
Thorium-228 pC‘/g - . - - .
Thorjum-230 pcvg . - - - .
Thorium-232 chF - - . - -
Lead-210 @ 46 KeV pC;} . - - - -
Thorium-234 @ 63.3 KeV pCf - - - - -
Thorium-234 @ 92.6 KeV Pcf - - . - -
]’rotactngum-234m @ 1001 KeV ;8‘/3 - - - - .
'um - - - - -
ead-214 @ 295.2 KeV pCﬁ . X : . :
ead-214 @352.0KeV . pCVg . . : : L
Bismuth-214 @ 609.4 KeV pCf - - - - -
Bismuth-214 @ 1120.4 KeV pCf : - - - - -
Bismuth-214 @ 1764.7 KeV pCvg - - - - .
Actinium-228 @ 338 KeV - pCf . - - . -
Actinium-228 @ 911 KeV pCllg - - - - -
Actinium-228 @ 968 KeV pCf - - - - .
Lead-212 @ 238 KeV’ pC 7 . - : - .
Bismuth-212 @ 727 KeV pC;/g . . . . .
allium-208 @ 583 KeV C f - - - - -
Uranium-235 @ 143 KeV pC f - - - - -
Potassium-40 @ 1460 KeV pCig - . - - .
ASTM Analysis:

Ammonia . NH3-N 38 1580 1780 1300 <2
EH PH Units . - - - 6.10
ulfate mg/kg 200 60 1120 960 96

TCLP Metals: :
Silver mg/l - . - - .
Arsenic ' . mg/l . - - - .
Barium mg/l - - - - .
Cadmium mg/l - - - - .
Chromium mg/l - - - - .
Mercury : mg/l - - - - -
Nlckel mg/l - - - - -
Lead . mg/l - - - - -
Selenium . mg/l - . - - -
TCLP Extrachon Fluid Data:
Extraction Fluid - - - - .
w1th Deionized Wate pH units - - - - -
After Addmon of 1 Normal HCL pH units - - - . .
ﬂof TCLP pH umts - - - - .
ount of Sample Extracted - . - - -
Volatile Organic Analyses:
4-Methyl- -pentnnone (MIBK) pg/kg <50 160 <50 2500 <1600

See footnotes at end of table.
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Sample Identification and Date .
MW 888 MW-g88 MW.-68S MW.69S MW-69S
(2.04.5) (14.5-17.0) (19.5-22.0) (0-0.5) (3.0-5.5)
21093 21093 271093 243 2/8/93

g
&

Parameter

Total Analyses:
Silver

. c
Barjum
.Cadmium
Calcium
Chromium
Mercury
Nickel
Lead
Antimony
Selenium

s

B

o0
WA
o

s
:

Columbium
Tantalum
Fhioride
Gross A.Ipha
Groas Be

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
Pmdt.lactlmum-234m @ 1001 KeV

22

Lead-214 @ 295.2 KeV
Lead-214 @ 352.0 KeV
Bismuth-214 @ 609.4 KeV
Bismuth-214 @ 1120.4 KeV
Bismuth-214 @ 1764.7 KeV
Actinium-228 @ 338 KeV
Actinium-228 @ 911 KeV
Actinium-228 @ 968 KeV
Lead-212 @ 238 KeV
Bismuth-212 @ 727 KeV

allium-208 @ 583 KeV
Uranium-235 @ 143 KeV
Potassium-40 @ 1460 KeV

ASTM Analysis:

Ammonia . NHS-N

ulfate
TCLP Metals:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Nnckel
Lead

Selenium
TCLP Extraction Fluid Data:
Extraction Fluid
with Deionized Wate: pH units
r Addmon of 1 Norma] HCL gg units

K':: Extract units

ount of Sample Extracted g

Volatile 0r§amc Analyses:
-Methyl -pentanone (LHBK

5

a5 . 1345 84
135 . 2315 2346
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e

<1500

§-e

<1600 <1600 -<1500

See footnotes at end of table.
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Sample Identification and Date .
MW.69S MW-708 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 2/8/93 _4/191 4191 4/191 2/8/93
Total Analyses: ,
Silver mg/kg <23 <10 <10 <10 <2.3
Arsenic mg/kg 2.5 08 15 1.3 13
Barium mg/kg 38 <100 <100 <100 59
Cadmium mg/kg . <23 <10 <10 <10 <2.3
Calcium mg/kg 760 1200 1300 1100 870
Chromium mg/kg 10 9 13 <10
Mercury mg/kg <0.057 0.12 0.06 <0.01 <0.059
-Nickel mg/kg <11 <10 11 <10 <12
Lead mg/kg 25 - <10 <10 <10 4.2
Antunony mg/kg <23 <10 <10 <10 3
Selenium mg/kg <0.23 <l <l 1 <0.23
Tin mg/kg <1l <100 <100 <100 15
Columbium mg/kg 2.3 85 35 35 7.0
Tantalum mg/kg 5.7 32 <B <B 94
Fluoride mé{kg 3100 2200 140 120 200
Gross Alpha P V‘/g 2+4 4.010.9 2.010.7 1.440.6 816
IsG?t;s Be pCig 2415 8.2¢1.2 4.011.0 2.011.0 1916
Uramum-233 & 234 pCil/ﬁ - - - - T .
Urenium-235 pCf - - . - -
Uranium-238 pC f - - - - -
Thorium-228 pC 1/8 - - - - -
‘Thorjum-230 pC 1/8 - - - - -
Thorium-232 pCf - . - - -
Lead-210 @ 46 KeV pC |I8 - - - - -
Thorium-234 @ 63.3 KeV pC f - . . - .
Thorium-234 @ 92.6 KeV pC: l/g - - . - -
Proiactmzlgm-zum @ 1001 KeV ﬁ f - - . - .
erd-214 @ 295.2 KeV pCﬁ . . N : -
cad-214 @ 352.0 KeV pCf - - - - -
Bismuth-214 @ 609.4 KeV pC Vg - - - - -
Bismuth-214 @ 1120.4 KeV pC Vg - - - . -
Bismuth-214 @ 1764.7 KeV rC 1/8 - - - - -
Actinium-228 @ 338 KeV pC llg i - . - - -
Actinium-228 @ 911 KeV - pC IF - - - - -
Actinium-228 @ 968 KeV pC vg - - - - -
Lead-212 @ 238 KeV PC l/g - - - - -
Bismuth-212 @ 727 KeV pCi f -. - - - -
Thallium-208 @ 583 KeV pC vg - - - - -
Uranium-235 @ 143 KeV pCi - - - . -
Potassium-40 @ 1460 KeV - pCig - . - . -
ASTM Ana ysis:
Ammoni : NH3-N <2 6 8 8 <2
H PH Units 6.33 - - - 6.11
gulfate mg/kg 164 460 <20 <20 74
TCLP Metals: :
Silver. mg/l - - - - -
Arsenic mgl . - - - - -
Barium mg/l - - - - -
Cadmiuym mg/l - - - - -
Chromium mg/l - - - - -
Mercury mg/l . - - - -
Nlcléel mg/l - - - - -
a mg/l - - - . -
Selenium mg/l - - - - -
TCLP Extraction Fluid Data:
Extraction Fluid . . - - - -
with Deionized pH units - - . - -
Aﬁ.er Acldmon of 1 Norma] HCL . pH units - - - - -
K}:Lof TCLP Extract pH units - - - - -
W tm]xnb of Samﬂ!:ail!xtracted g - - - ° -
olatile anic 8€8:
.Methy{'ﬁ pemnonye (MIBK) pgkg <1500 <50 <50 <50 <1500

Sce footnotes at end of table.
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Sample Identification and Date
MW.71S MW.718 .MW.718 MW.72S MW.72S

(2.04.5) (17.0-19.5) (19.5-22.0) (0-2.0) (4.5-7.0)

Parameter Unita 2/8/93 2/8/98 2/8/98 4/1/91 4/1/91
Total Analyses:
Silver, - mglkg <24 - <2.1 <10 <10
Arsenic mg/kg 4.1 - 11 5.9 34.
arjum mg/kg 120 - 58 <100 160
Cadmium mg/kg <24 - 2.1 <10 <10
Calcium mg’kg 16000 - 1800 1800 7500
Chromium mg/kg 36 - 9.1 20
Mercury mg/kg 0.156 - <0.053 0.02 <0.01
Nickel mg/kg <12 - <12 14
Lead mg/kg 19 - 2.2 <10 <10
Antimony mg/kg <24 - <21 <10 <10
Selenium mg/kg <0.24 - <0.21 <l <l
Tin . mg/kg 140 - 160 <100 <100
Columbium mg/kg 29 - 120 140 62
Tantalum m 17 - 3.2 55 26
Fluoride m i 6000 - 4600 2200 910
Groas Alpha 58 - 160420 2118 3.5+0.8 0+0.8
gmt:s Beta - pCig - 9818 2846 4.731.0 4.811.0
otopes:
Uranium-233 & 234 pCl/f - 5413 2.240.9 - -
Uranium-235 pC;ﬁ - 2.310.5 0.310.3 - -
Uranium-238 pClIg - 5918 1.740.6 - -
Thorium-228 pC‘/g - 0.810.4 0.6£1.0 - -
Thorium-230 pCf - 0.410.4 1.5+1.3 - -
Thorium-232 pC f - 0.810.4 1.1+1.0 - -
Lead-210 @ 46 KeV pC f - 0.0t£1.0 0.9740.57 - -
Thorium-234 @ 63.3 KeV pC;ﬁ - 6143 2.410.7 - -
Thorium-234 @ 92.6 KeV pC;f - 3712 1.440.3 - -
Protactinium-234m @ 1001 KeV pC;lg - 110+10 0.015.6 - -
Radium 226 pC;/g - 41+1 2.140.5 - -
Lead-214 @ 295.2 KeV pCf - 0.93+0.16 0.7710.12 - -
Lead-214 @ 352.0 KeV pPC f - 0.8310.12 0.7240.11 - -
Bismuth-214 @ 609.4 KeV pC;F - 0.89+0.14 0.6840.12 - -
Bismuth-214 @ 1120.4 KeV pC f - 1.010.4 1.010.5 . -
Bismuth-214 @ 1764.7 KeV pCI/g - 0.8410.30 0.75+0.30 - -
Actinium-228 @ 338 KeV pCVg - 1.140.3 0.7010.26 - -
Actinjium-228 @ 911 KeV pCf - 1.140.2 0641021 - -
Actinium-228 @ 968 KeV pC ‘/g . 0.9610.30 0.8110.40 - -
Lead-212 @ 238 KeV pCVg - 0.78+0.09 0.5140.06 - -
Bismuth-212 @ 727 KeV pCf - 1.740.7 1.3140.7 - -
Thallium-208 @ 583 KeV pCVg - 0.96+0.18 0.6010.15 - -
Uranium-235 @ 143 KeV pC‘/g - 1.810.2 0.1610.13 - -
Potassium-40 @ 1460 KeV pCig - 1411 21+1 - -
ASTM Analysis:
Ammonia NH3-N 26 - 28 2 22
pH Units 7.07 - 431 - -
ulfate mg/kg 1720 . 1500 240 160
TCLP Metals:
Silver. mg/l <0.10 - - - .
Arsenic mg/l <0.10 - - - .
Barium mgi <10 - - . -
Cadmium mg/l <0.10 - - - .
Chromium mg/l <0.10 - - - .
Mercury mg/l <0.010 - - - -
Nickel mg/l <1.0 - - - .
Lead mgl . <0.10 - - - -
Selenium mg/l <0.10 - - - -
TCLP Extraction Fluid Data:
Extraction Fluid i No. 1 - - - -
PH with Deionized Water pH units 8.47 - - - -
pH After Addition of 1 Normal HCL  pH units 2.27 - - - -
of TCLP Extract pH units 5.64 - - - -
ount of Sample Extracted g 40.0 - - - -
Volatile Organic Analyses: .
4-Methyl-2-pentanone (MIBK) ng/kg <1600 - <1400 <50 <50

See footnotes at end of table.
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Sample Identification and Date )
MW.728 MW.-7388 MW-738 MW.738 MW.738
(7.0-9.5) - (0-2.0) (9.5-12.0) (13.05-14.2) (14.7-15.0)

Parameter Units 4/1/91 4/1/91 4/1/91 4/1/91 4/1/91
Total Analyses: :

Silver mg/kg <10 <10 <10 <10 -
Arsenic mg/kg 18 2.2 14 19 -
Barjum mg/kg 170 <100 <100 <100 -
Cadmium mgkg - <10 <10 - <10 <10 - -
Calcium ) mg/kg 3100 1600 710 690 -
Chromium mg/kg 20 13 13 13 - -
Mercury mg/kg 0.03 1.2 0.03 0.06 -
Nickel mg/kg 16 11 11 . <10 -

Lead mg/kg <10 <10 <10 <10 -
" Antimony m . <10 <10 <10 <10 -
Selenium mg/kg <1 <1 <l <1 -
Tin . mglkg <100 <100 <100 <100 -
Columbium mg/kg - 38 44 35 -
Tantalum mg/kg 16 20 12 ’ 8 -
Fluoride mg/kg 360 250 3300 3600 -
Gross Alpha lx;g 4.0+0.9 2.910.7 1.530.6 1.740.6 -
Grou Beta pCig 6.330.9 4.411.0 3.140.9 1.030.9 -

Uramum-233 & 234 i) - - - - -

Uranium-235 %ﬁ - - - - R

Uranium-238 pCf - - - - -

Thorium-228 pCi - - - - .

Thorium-230 pclﬁ . - - : .

Thorium-232 pCl/g . - - . - -

Lead-210 @ 46 KeV pC;f - - - - -

Thorium-234 @ 63 3 KeV pCl/g - - - - -

Thorium-234 @ 92.6 KeV pCvg - - . - .

Protachmum-234m @ 1001 KeV pCf - - - - -

Radium 226 pC‘/g . - - - -

Lead -214 @295.2 KeV pC;lg - - - - -

Lead-214 @ 352.0 KeV pcvg . - - - -

Bismuth-214 @ 609.4 KeV pClF - - - - :

— Bismuth-214 @ 1120.4-KeV - pC;F - - - - -
" Bismuth-214 @ 1764.7 KeV. pCvg - - - - -

Actinium-228 @ 338 KeV pC‘F - - - - -

Actinium-228 @ 911 KeV pCf . - - - . -

Actinium-228 @ 968 KeV : pCf . - - - .

Lead-212 @238 KeV | pCvg - - - - .
. Bismuth-212 @ 727 KeV pC f - - - - -

Thallium-208 @ 583 KeV pcvg . - - - .

Uranium-235 @ 143 KeV pCf - - . - .
- Potassium-40 @ 1460 KeV pCig . - . . .
ASTM Analysis: .

onia NHtS -N 12 8 138 280 -

pH Units - - - - .

gulf ate mg/kg 120 <20 <20 520 -
Tg{P Metals: gl

ilver - - - . -

Arsenic mg/l - - - - -

Barium mg/] - - - - -

Cadmium -mg/ - - - - -

Chromium mg/l - - - - .

Mercury mg/l - - - - -

Nlckel mg/l - - - - -

Lea mg/l - - - - -
TCLP Extractxon Fluid Data: .

Extraction Fluid - - - - -

pH with Deionized W nits - - - - -

pH After Addition of 1 Normal HCL pH umts - - - . -

ﬂof TCLP Extract pH units - - - - -

W gtlmto of Sam%]e E]xtract.ed g - - - . -
olatile Organic Analyses:
4-Methyl-B.pentanore (MIBK) ng/kg <50 <50 €250 45000 10000

See footnotes at end of table.
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Sample Identification and Date
MW-74S MW.748 MW.748 MW-758 MW.75§ MW-75S
(0-0.5) (2.04.5) (12.0-15.0) (0-0.5) (0.5-2.0) (4.5-7.0)

Parameter Units 2/9/93 2/9/93 2/9/93 2/9/93 2/9/93 2/9/93
Total Analyses: '

Silver mg/kg 24 <24 <2.1 <23 <2.2 <2.1

Arsenic mg/kg 17 2.0 11 2.2 2.9 3.7

Barium mg/kg 32 84 29 170 - 100 22

Cadmium mg/kg <24 <24 <2.1 <2.3 2.7 <2.1

Calcium mg/kg 1500 2900 760 1600 2000 460

Chromium mg/kg 64 13 4.0 15 15 4.8

Mercury mg/kg <0.060 <0.059 <0.053 <0.059 <0.056 <0.053

Nickel mg/kg <12 13 <11 33 18 <ll

Lead mg/kg 5.6 6.4 2.6 72 49 19

Antimony mg/kg <24 <24 <21 <23 <22 <21

Selenium mg/kg <0.24 <0.24 <0.21 <0.23 - <0.22 <0.21

Tin : - mg/’kg <12 14 83 13 .18 <11

Columbium mg/kg 12 5.9 74 94 7.8 2.1

Tantalum mg/kg 7.1 12 3.2 94 16 8.5

Fluoride mg'kg 450 200 1700 290 490 110

Gmss A]pha lx;g 1446 1846 915 4819 1445

gr: us)s pCig 2316 2615 185 - 3246 2015 2615
Urag?.um-233 & 234 pC)l/F - . - 3.1404 - -
Uranjium-235 pCf - - - 0.1+0.1 - -
Uranium-238 pCf - - - 3.1+04 - -
Thorium-228 pCvg - - - 20805 - -
Thorium-230 pCf - - . 6.1+0.9 - -
Thorium-232 pCf - - - 21405 - -
Lead-210 @46 KeV pCf - - - 4608 - -
Thorium-234 @ 63.3 KeV pCf - - - 2.610.6 - -
Thorium-234 @ 92.6 KeV pCf - - - 2.410.7 - -
’mtactlmum-234m @ 1001 KeV pCl/g - - - 0.0£7.0 - -

Radium 22 pc;/g - - . 6.010.7 - -
.eacl-214 @ 295.2 KeV pClF - - - 3.410.2 - -
ad-214 @ 352.0 KeV pC;/g - - - 3.6+02 - -
Bismuth-214 @ 609.4 KeV pCf - - - 3.2+:02 - -
Bismuth-214 @ 1120.4 KeV pCf - - - 3.5+0.4 - -
Bismuth-214 @ 1764.7 KeV pC;F - - - 29104 - -

. Actinium-228 @ 338 KeV pCf . . . 16103 - .
Actinium-228 @ 911 KeV pCf - - - 19102 - -
Actinium-228 @ 968 KeV pC f - - - 16104 - -
Lead-212 @ 238 KeV pCf - - - 16401 - -
Bismuth-212 @ 727 KeV pCf - - - 1.840.8 - -
Thallium-208 @ 583 KeV pCl/g - - - 16402 - -
Uranjium-235 @ 143 KeV pC;ﬁ - - - 0.1740.10 - -
Potassium-40 @ 1460 KeV pCig - - - 16101 - -

ASTM Anelysis:

Ammonia NH3-N <2 <2 17 <2 <2 <2
g}l P nits 6.87 7.55 5.16 5.84 7.66 7.18
ulfate mg/kg 90 90 122 82 88 62

TCLP Metals:

Silver, mg/l - . - <0.10 - -
Arsenic mg/l - - - <0.10 - -
Barjum mg/l - - - <10 - -
Cadmium mg/l - - - <0.10 - .
Chromium mg/l - - - <0.10 - .
Mercury mg/l - - - <0.010 - -
N)ckel mg/l - - - <1.0 - -
Lead mg/l - - - <0.10 - .
Selenium mg/l - - - <0.10 - -

TCLP Extraction Fluid Data: )

Extraction Fluid . - - - No.1 - -
pH w1th Deionized Wate PH units - - . 5.86 - :
After Addition of 1 Normal HCL  pH units - - - 1.77 - -

RI:: TCLP Extract pH units - - - 4.97 - -
ount of Sample Extracted g - - - 40.0 - -

Volatile Organic Analyses:

.Methy]rg pentanone (mK }lg’kg <1500 <1500 <1400 <1500 <1500 <1400
(1)Dash denotes not analyzed.

(2)NA = Not applicable.



Table 4

Chemistry Data Summary
Test Pits
Fansteel, Inc.
Muskoges, Oklahoma
Page 10f2°
Sn.mgle Identification and Date
TP-1 TP-2 TP-3 TP4  TP5 TP-6
(2.0) (2.4) (1.5) (3.0) (1.5) (0.8)
Parameter Units 21783 21783 21783 2/17/93 21783 __ 217,93
Total Analyses: .
Silver mg/kg <2.5 <24 2.5 <2.5 <2.5 <24
enic mg/kg 18 18 S8 25 20 11
Barium mg/kg 69 83 82 81 76 45
Calcium mg/kg 1100 850 1100 920 1200 910
Cadmium mg/kg <25 <24 .6 3.3 <2.5 <24
Chromium mg/kg 19 21 25 21 12 :
Mercury mg/kg <0.062 <0.060 <0.062 <0.063 <0.061 <0.060
Nickel mg/kg <12 <12 <12 <13 <12 <12
Lead mg/kg 3 78 9.7 6.7 3.3 4.4
Antimony mg/kg <25 <24 <25 <25 - <25 <24
Selenium mg/kg <0.25 <0.24 - 0.32 0.38 0.43 <0.24
Tin _ mg/kg 14 . 20 21 22 15 <12
Columbium mg/kg 5.0 6.0 74 8.8 6.1 12
Tantalum mg/kg 10 11 14 14 14 4.8
Fluoride m%kg 260 1800 190 1800 180 6200°
Momture Content b 17.6 16.5 17.2 20.4 15.6 13.7
u g‘ pCi/ 1746 1946 1816 2016 1615
pCllg 2415 1915 1616 2215 1915 1916

Iaotopes . o
Uranjum-233 & 234 pCig - g . . . - -
Uranium-235 pC:/s - - - - - -
Uranium.238 pCi/g : : : : : :
Thorium-228 . pC'lﬁ - - - . - -
Thorium-230 pC f - - - - - -
Thormm-232 ) pPC vg - - - - - -
Lead-210 @ 46 KeV pCi - . - - - -
Thonum-234 @63.3 KeV pCﬁ - - - - - .
Thorium-234 @ 92.6 KeV pCi - - - - . -
Protactinium-234m @ 1001 KeV ple - - - - - -
Radium 226 PGi/E : : : : : :
Lead-214 @ 295.2 KeV pc://f : g : : : :
Lead-214 @ 352.0 KeV C f . - - - - -
Bismuth-214 @ 609.4 KeV PC vg - - - - - -

- Bismuth-214 @ 1120.4 KeV pC f - - - - - -
Bismuth-214 @ 1764.7 KeV ggl/g - . - - - -
Actinium-228 8 KeV i - - - - - -
Ammum-228 @ 911 KeV pClﬁ - - - - - .

inium-228 @ 968 KeV - pCi - - . - - .
it & ae KoV BCva : i : : : :
Bismuth-212 @ 727 KeV pcf - - - - - -
Thallium-208 @ §83 KeV pCf . B - - - .
Uranium-235 @ 143 KeV pCl/f - . - - - -
P"‘-“‘A‘;"}“Q @ 1460 KeV pCig - - - . ‘- -

alysis:

onia - mg/kgNH3-N <2 <2 <2 <2 <2 <2
Sulfate m%kg 96 66 44 . 88 44 44
b Metals: pH Units 5.61 6.26 5.99 5.82 5.96 . 597

ta)
Silver mg/l - - <0.010 <0.10 - -
Arsenic mg/l . - <0.01 <0.10 - .
Barium mg/l - - <10 <10 - -
Cadmium mg/l - - <0.01 <0.10 - -
Chromium mg/] - - <0.01 <0.10 . -
Mercury mg/l - - <0010 <0.010 - -
Nickel mg/1 - - <1.0 <1.0 - . -\
Lead mg/l - - <0.10 <0.10 - .
Selenium mg/l - - <0.10 <0.10 - -

TCLP Extraction Fluid Data:

Extractx%e Fhid oH units - - ?go 1 15‘12.4 1 - -
jonized W uni - - . . - -
pH Aﬁaef Té IAIt’i%mon of 1 Normal HCL ;Ié ::‘ltt: - - 1.3_11 :g% - -
o - - . K - -
Voo, l1lxn1:o of Sun;xle: Fllxtmcted g - - 40.0 40.0 - -
o atile Organic Analyses:
4-Methyl-3-pentanore ng/kg <1600 <1600 <1600 <1600 <1500

<1600

See footnotes at end of table.
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Sample Identification and Date
™P-7 - TP-8 TP TP-10 TP-11 TP-12 TP-13
) (1.0) (12) 1.7 (1.6) 2.5 . (20 (2.5)
Parameter Units 2/17/93 2/17/93  2/17/93 2/17/83 _ 2/17/93 _2/17/93 2/17/93

Total Analyses:
Silver, mg/kg <2.8 <26 2.5 <2.5 <2.5 <2.2 <2.6
Arsenic mg/kg 14 22 14 2.2 29 2.5 15
Barium mg/kg 55 B4 86 54 76 47 130
Calcium . mg/kg . 1100 960 . 1500 830 1300 780 1500
Cadmium . mg/kg <28 35 32 2.5 @25 22 3.4
mium ) . mg/kg 14 19 26 23 18 16 6

Mercury g <0.071 <0.065 0.12 <0.062 <0.062 <0.0056 <0.065
Nickel ™ : mg/’kg <l4 <13 13 <12 <12 <11 15
Lead : . mglkg 48 74 8.7 78 78 14
Antimony . . mg/kg <28 <26 <25 <25 <25 <22 <26

* Selenium - mg/kg <028 0.34 <025 043 <0.25 0.33 0.41
Tin mg/kg <l4 4 21 12 13 12 33

" Columbium mg/kg 14 - 3.9 6.3 - 3.7 5.0 5.6 7.8

Tantalum mg/kg 5.7 13 15 11 12 12 16
: Fluoride m%kg 120 150 130 150 220 120 320
Moisture Content 19.7 19,0 194 184 19.6 134 224
Gross Alpha pCl/f 1846 1745 1616 2146 1145 1616 1
IGnu;u Beta pCig 2015 2 1845 21t5 1725 1 1615
sotopes: . .
Urenium-233 & 234 ik - . . 08102 - . .
Uranjum-235 pC f - . - 0.010.1 - - -
Uranium-238 pCVg - - - 0.6£0.1 - - -
Thorium-228 pCvg - - - 13403 - - -
Thorium-230 pC f - - - 10203 - - -
Thorium-232 pC f - - - 1.0+0.3 - - -
ad.210 @ 46 KeV PCi . . - 1408 - . -
Thorium-234 @ 63.3 KeV pClﬁ - - - 1.6:0.7 - - .
Thorium-234 @ 92.6 KeV - pC‘/g - - - 1.7406 - - -
Protactinium-234m @ 1001 KeV pCf - . - - 0.045.0 - - -
Radium 226 : pCf - - - 2.6405 - . -
Lead-214 @ 295.2 KeV pCi - - - 12402 - - -
Lead.214 @ 352.0 KeV pC]ﬁ : : : 1501 - : :
Bismuth-214 @ 609.4 KeV PC f - - - 12401 - . -
Bisrouth-214 @ 1120.4 KeV pCifg - . - 14404 . - -
Bismuth-214 @ 1764.7 KeV f - . - 1.2403 - - -
Actinium-228 @ 338 KeV - pC Vg - - - 15803 - - -
Actinjum-228 @ 911 KeV pCi f - - - 1.740.2 - . -t
Actinium-228 @ 968 KeV pCvg - . - 1.1403. - . .
Lead-212 @ 238 KeV PCVE . . . 11201 - X -

- Bismuth-212 @ 727 KeV pC f - - - 2005 - - -
Thallium-208 @ 583 KeV PC lﬁ - - - 1.3+0.2 - - -
Uranium-235 @ 143 KeV pCi . . . 0.0010.09 - - -
Potasigni-ttq @ 1460 KeV ) pCig . . - 1011 . - -

alysis:
Ammonia Y NH3-N <2 <2 <2 <2 <2 <2 <2
Sulfate m%kg 44 44 46 66 58 44 48
1%{ pH Units 6.32 6.18 6.43 6.26 6.54 5.83 5.95
LP Metals - A
Silver, mg/) . . €10 <010 - - . <010
Arsenic mg/l - . <0.10 <0.10 - - <0.10
Barium mg/] - - <10 <10 - . <10
Cadmium mg/l - - <0.10 <0.10 - - <0.10
mium mg/l - - <0.10  <0.10 - - <0.10
Mercury mg/l - - <0.010 <0.010 . - <0.010
Nickel mg/l - - <l.0 <1.0 - - <10
ad mg/l - - <0.10 <010 - . <0.10
Selenjum . mg/l - - <0.10 <0.10 . - <0.10
LP Extraction Fiuid Data:
Extraction Fluid . - - No. 1 No.1 - - No.1
pH with Deionized Water pH units - - 5.74 6.04 - - 6.09
After Addition of 1 Normal HCL  pH units - - 141 1.39 . - 1.53
of TCLP Extract - pH units' - - 4.93 4.94 - - 4.93
unt of Sample Extracted g - - 40.0 40.0 . . 40.0

Volatile Organic Analyses:

4-Methy)-Z.pentanone <1900 <1700 <1600 <1600 <1600 <1500 <1700

gk

b=
(2]

(Dpash denotes not analyzed.
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Table §

Summary of Waste Chemistry Data
Pond 2 Residues
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f6
Sample Identification and Date
P2-1A P2-1B P2-1C P2-2A P2-2B
(0-4) 4-8) (8-12.5) (0-3) (3-6)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Total Analyses:
Cyanide mg/kg 11 4.4 <19 <2.0 <2.0
. Silver mg/kg 217 39.2 23.9 49.6 10.0
Arsenic mg/kg <36.0 <39.0 <37.0 41.7 <36.0
* Barium mg/kg 586 - 452 524 1380 284
Beryllium mg/kg 25.56 23.9 22.0 33.1 10.3
Cadmium mg/kg <3.60 <3.90 <3.70 <3.60 <3.60
Chromium mg/kg 377 438 153 740 169
Mercury mg/kg 2.74 0.685 0.312 0.774 1.15
Mbolybdenum mg/kg 30 31 40 40 <18
Nickel mg’kg 59.3 103 50.9 38.6 <18.0
Lead mg/kg 167 <39.0 68.5 110 70.5
Antimony mg/kg 346 118 384 284 619
Selenium mg/kg <0.360 <0.400 <0.370 <0.400 <0.390
Tin mg/kg 3100 1600 6000 4000 830
Columbium mg/kg 5000 1200 3100 3000 4800
Tantalum mg/kg 2200 1700 2300 2000 980
Gross Alpha pCig 2300+100 4800+100 32001100 62001100 32001100
I::ross Beta pCig 920120 24001100 20001100 27001100 15001100
topes:
Uranium-233 & 234 pCi/g 180110 510120 410410 440110 170+10
Uranium 235 pCi/g §.8£1.7 19+3 2243 1943 5.3t1.7
Uranium-238 pCi/g 180110 530120 - 430110 440410 170+10
Thorium-230 pCig 640140 780+40 850140 650130, 420430
" Lead-210 @ 46 KeV - pCi/g 6019 6814 86112 30421 5511
Thorium-234 @ 63.3 KeV pCig 9148 260140 160130 130+40 140130
Protactinium-234m @ 1001 KeV pCig 170170 5901120 6401120 560430 250190
Radium 226 pCi/g 250110 . 540120 500110 590120 310110
Lead-214 @ 295.2 KeV pCig 17010 370110 330110 400110 240110
Lead-214 @ 352.0 KeV pCilg 17010 370110 340+10 420+10 250110
Bismuth-214 @ 609.4 KeV pCig 17010 36010 330t10 420110 24010
Bismuth-214 @ 1120.4 KeV pCilg 160+10 360110 330+10 420110 240£10
Bismuth-214 @ 1764.7 KeV pCig 160110 350110 300110 380110 220110
Actinium-228 @ 338 KeV pCig 140110 300110 230110 460110 230110 -
Actinium-228 @ 911 KeV pCig 16010 340110 260110 500110 250110
Actinium-228 @ 968 KeV pCi/g 160110 340110 260110 500120 260110
Lead-212 @ 238 KeV pCig 140110 320110 ' 240110 440130 240110
Bismuth-212 @ 727 KeV pCig 170+10 370420 300120 - 540120 270120
Thallium-208 @ 583 KeV pCig 15010 320110 240110 480110 230110
Uranium-236 @ 143 KeV pCig 5.811.9 1543 1342 15+3 8.142.2
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NH3.! 5.8 8.9 8.1 2.7 1.3
Chloride mg/l <0.50 3.8 5.7 <0.50 <0.50
Fluoride ~ mg/l 410 140 110 580 450
Nitrate mg/l N03-N 0.12 0.29 0.32 . 0.35 0.46
Sulfate mg/l 6.6 510 26 50 26
pH pH Units 2.89 3.34 3.38 242 2.70
Specific Conductance @ 25°C pmhos/cm 1930 1380 845 4190 2020
Aluminum " mg/l 71 <10 34 170 91
Calcdium mg/l 53 35 13 200 91
ron mg/l 220 180 110 390 140
Potassium myl 67 38 15 120 59
Magnesium mg/l 20 25 16 40 25
Manganese mg/t 52 70 33 9% 33
Sodium mg/l 19 18 <10 40 23




Table 5

(Continued)
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Sample Identification and Date
P2-1A P2-1B P2-1C P2.2A° P2-2B
(0-4) (4-8) (8-12.5) (0-3) (36)
Parameter Units 21993 21943 219893 2/19/93 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 72 3.0 047 15 44
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
. Nickel mg/l <1.0 18- <1.0 <10 <l.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.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 pPH units 444 4.65 4.74 4.17 4.39
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 0.0
Volatile Organic Analyses:
Acetone pe’kg <2300 <2600 <2400 <2600 <2500
Benzene ng’kg <2300 <2600 <2400 <2600 <2500
Bromodichloromethane re/kg <2300 <2600 <2400 <2600 <2500
Bromoform rg’kg <2300 <2600 <2400 <2600 <2500
Bromomethane pe/kg <2300 <2600 <2400 <2600 <2500
2-Butanone pe'kg <2300 <2600 <2400 <2600 <2500
Carbon Disulfide pg’kg <2300 <2600 <2400 <2600 <2500
Carbon Tetrachloride ug’kg <2300 <2600 <2400 <2600 <2500
Chlorobenzene pe/kg <2300 <2600 <2400 <2600 <2500
.Dibromochloromethane pe/kg <2300 <2600 <2400 <2600 <2500
Chloroethane ng/kg <2300 <2600 <2400 <2600 <2500
Chloromethane pe/kg <2300 <2600 <2400 <2600 <2500
Chloroform : ne/kg <2300 <2600 <2400 <2600 <2500
1,1-Dichloroethane rekg <2300 <2600 <2400 <2600 <2500
1,2-Dichloroethane “ne/kg <2300 <2600 <2400 <2600 <2500
1,1-Dichloroethene ug’kg <2300 <2600 <2400 <2600 <2500
1,2-Dichloroethene pe’kg <2300 <2600 <2400 <2600 <2500
1,2-Dichloropropane ng/kg <2300 <2600 <2400 <2600 <2500
Cis-1,3-Dichloropropene re'kg <2300 <2600 <2400 <2600 <2500
Trans-1,3-Dichloropropene ng’kg <2300 ° <2600 <2400 <2600 . <2500
Ethylbenzene ne’kg <2300 <2600 <2400 <2600 <2500
2-Hexanone nekg <2300 <2600 <2400 <2600 <2500
Methylene Chloride ne’kg <2300 <2600 <2400 <2600 <2500
4-Methyl-2-pentanone pe’kg 130000 160000 140000 43000 70000
Styrene pe/kg <2300 <2600 <2400 <2600 <2500
1,1,2,2-Tetrachloroethane pg/kg <2300 <2600 <2400 <2600 <2500
Tetrachloroethene Be'’kg <2300 <2600 <2400 <2600 <2500
Toluene ug’kg <2300 <2600 <2400 <2600 <2500
1,1,1-Trichloroethane pg/kg <2300 <2600 <2400 <2600 <2500
1,1,2-Trichloroethane pe/kg <2300 <2600 <2400 <2600 <2500
Trichloroethene ug’kg <2300 <2600 <2400 <2600 <2500
Vinyl Chloride ug/kg <2300 <2600 <2400 <2600 <2500
Xylenes, Total pg’kg <2300 <2600 <2400 <2600 <2500
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(Continued)
. Page 30f6
) Sample Identification and Date /
P2-1A P2-1B P2-1C P2-2A P2-2B
4 04) 4-8) (8-12.5) (0-3) (3-6)
Parameter Units 21983 2198 2/19/93 21993 21983
Semivolatile Organic Analyses:
Acenaphthene pake <1300 <1300 <1300 <1300 <1300
Acepaphthylene pe/kg <1300 <1300 <1300 <1300 <1300
Anthracene rg/kg <1300 <1300 <1300 <1300 <1300
Bis(2-chloroethyl)ether re/’kg <1300 <1300 <1300 <1300 <1300
Bis(2-chloroethoxy)methane pe/kg <1300 <1300 <1300 . <1300 <1300
B}s(2-chloroiloproiyl)ether pe/kg <1300 <1300 <1300 <1300 <1300
Bis(2-ethylhexyl)phthalate ke/kg <1300 <1300 <1300 <1300 <1300
. Benzo{a)pyrene ughkg <1300 <1300 <1300 <1300 <1300
Benzo(a)anthracene - pg/kg <1300 <1300 <1300 <1300 <1300
Yluoranthene hg/kg <1300 <1300 <1300 <1300 <1300
Be lﬁ,i)pe!y]ene ng/kg <1300 <1300 <1300 <1300 <1300
Benzo(t)ffudranthone He/kg <1300 <1300 <1300 <1300 <1300
4-Bromophenyl Phenyl Ether pg/kg <1300 <1300 <1300 <1300 <1300
Bu%lbenzyl thalate pe/kg <1300 <1300 <1300 <1300 <1300
C le ng’kg - <1300 <1300 <1300 <1300 <1300
Chrg'a'ene me/’kg <1300 <1300 <1300 <1300 <1300
4-Chloroaniline re/kg <1300 <1300 <1300 <1300 <1300
. 2-Chloronaphthalene ng/kg <1300 <1300 <1300 <1300 <1300
2-Chloropheno ug’kg <1300 <1300 <1300 <1300 <1300.
4-Chlorophenyl Pheny! Ether pg’kg <1300 <1300 <1300 <1300 <1300
0-Creso] pg/kg <1300 <1300 <1300 <1300 <1300
501-301 hg/kg <1300 <1300 <1300 <1300 <1300
ibenzo{a,h)anthracene re’kg <1300 <1300 <1300 <1300 <1300
Dibenzofuran ' He/kg <1300 <1300 <1300 <1300 <1300
2,4-Dichlorophenol pe/kg <1300 <1300 <1300 <1300 <1300
1,2-Dichlorobenzene ne’kg <1300 <1300 <1300 <1300 <1300
1,3-Dichlorobenzene neg/kg <1300 <1300 <1300 <1300 <1300
1,4-Dichlorobenzene pe/kg <1300 <1300 <1300 <1300 <1300
3,3-Dichlorobenzidine ng/kg <1300 <1300 <1300 <1300 <1300
Diethyl Phthalate - ughkg <1300 <1300 <1300 <1300 <1300
Dimethyl Phthalate ng’kg <1300 <1300 <1300 <1300 <1300
2.4.Dimet] g henol ng’kg <1300 <1300 <1300 <1300 <1300
Di-N-butyl hthalate pe/kg <1300 <1300 1400 . <1300 1400
4,6-Dinitro.o-cresol he/kg <6600 , <6600 <6600 <6400
2,4.Dinitrotoluene pe/kg <1300 <1300 <1300 <1300 <1300
2,6-Dinitrotoluene pe/kg <1300 <1300 <1300 <1300 <1300
Di-N-octyl Phthalate ne/kg <1300 <1300 <1300 <1300 <1300
2 4.Dinitrophenol - pglkg <6600 <6600 <6600 " <6400
Fuoranthene - ng/kg <1300 <1300 <1300 <1300 <1300
orene rg/kg <1300 <1300 <1300 <1300 <1300
Hexachlorocyclopentadiene pe/kg <1300 <1300 <1300 <1300 <1300
Hexachlorobenzene pg/kg <1300 <1300 <1300 <1300 <1300
Hexachlorobutadiene pg/kg <1300 <1300 <1300 <1300 <1300
Hexachloroethane pe/kg <1300 <1300 <1300 <1300 <1300
Indeno(1,2,3-c,d)pyrene pg/kg <1300 <1300 <1300 <1300 <1300 -
Isophorone ng'kg <1300 <1300 <1300 <1300 <1300
zﬁezhylnapmhalene re/kg <1300 <1300 <1300 <1300 <1300
N-Nitrosodiphenylamine Re/kg <1300 <1300 <1300 <1300 <1300
N-Nitroso-di-n-propylamine ng/kg <1300 <1300 <1300 . <1300 <1300
Naphthalene ug/kg <1300 <1300 <1300 <1300 <1300
2:Nitroaniline ng’kg <6600 <6600 <6600 <6600 <6400
3-Nitroaniline pe/kg <6600 <6600 <6600 <6600 <6400
4-Nitroaniline ne’kg <6600 <6600 <6600 <6600 <6400
Nitrobenzene pe'kg <1300 <1300 <1300 <1300 <1300
_2-Nitrophenol up/kg <1300 <1300 <1300 <1300 <1300
4-Nitrophenol ug/kg <6600 <6600 <6400
B-echlom.mmm] ne/kg <1300 <1300 <1300 <1300 <1300
ntachlorophenol pg/kg <6600 <6600 600 <6400
Phenanthrene ne/kg <1300 <1300 <1300 <1300 <1300
Phenol ngkg <1300 <1300 <1300 <1300 <1300
Pyrene pg/kg <1300 <1300 <1300 <1300 <1300
2,4,5-Trichlorophenol pg/kg <6600 <6600 <6600 <6400
2,4,6-Trichlorophenol ne’kg <1300 <1300 <1300 <1300 <1300
1,2,4-Trichlorobenzene ng/kg <1300 <1300 <1300 <1300
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Sample Identification and Date
P2.2C P2.3A P2.3B. P2.3C
6-9) 04) (4-8) (8-12)
Parameter Units 2/19/83 2/1993 2/19/93 2/19/93
Total Analyses:
Cyanide mghkg <19 <18 a1l <l9
Silver mg/kg 385 409 52.7 30.3
Arsenic mg/kg <356 - 39.4 74.3 <31.0
Barium mg’kg 972 1340 2180 649
Beryllium mg/kg 26.0 29.7 32.2 30.8
Cadmium mg/kg <3.56 <3.08 <3.94 <3.70
Chromium mg/kg 303 652 442 338
Mercury mg/kg 1.20 0.260 0.459 245
Molybdenum mg/kg 34 21 35 36
Nickel mg/kg 2.7 27.3 22.6 68.9
Lead mg/kg 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 mg/kg 3200 1700 2500 11000
Tantalum mg/kg 2200 970 1300 7100
Gross Alpha pCig 5200+100 49001100 67001100 38001100
Igmu Beta pCg 2200+100 2200100 3100+100 1800+100
topes:. ’ ’
Uranium-233 & 234 pCig 290110 320120 550+25 230£10
Uranium 235 pCig 1312 1143 2916 1343
Uranium-238 pCig 28010 350420 580430 250£10
Thorium-230 pCi/g 670430 710+30 69040 B860+40
Lead-210 @46 KeV - pCig 40113 5710 5619 77£12
Thorium-234 @ 63.3 KeV _ pCi/g - 210460 220440 28030 130+10
Protactinium-234m @ 1001 KeV pCifg 310+120 5201120 660£150 390+120
Redium 226 pCi/g 530£20 510420 720420 . 40010
Lead-214 @ 2965.2 KeV pCilg 400110 380110 450110 31010
Lead-214 @ 352.0 KeV -pCi/g 410110 400110 470110 310£10
Bismuth-214 @ 609.4 KeV pCi/g 400£10 '380110 460110 300110
Bismuth-214 @ 11204 KeV pCig 400+10 380110 460110 300£10
Bismuth-214 @ 1764.7 KeV . pCi/g 370£10 360110 420110 280110
Actinium-228 @ 338 KeV pCig 410110 380120 5§10+10 260110
Actinium-228 @ 911 KeV - pCig 450310 420110 560110 300+10
Actinium-228 @ 968 KeV pCilg "450+10 430110 57010 300110
Lead-212 @ 238 KeV pCilg 400120 400+10 440110 280+10
Bismuth-212 @ 727 KeV pCig . 49020 460120 590420 310+20
Thallium-208 @ 583 KeV pCi/g 430110 390110 54010 270£10
Uranium-235 @ 143 KeV pCilg 8.512.9 1243 1815 11+2
ASTM Analysis: ' :
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NH3-I§ 16 28 19 30 .
Chloride <0.50 <0.50 <0.50 <0.50
Fluoride mg/l 630 610 610 650
Nitrate mg/l NOg-N <0.10 <0.10 <0.10 <0.10
Sulfate mg/1 6.9 23 22 .20
pH pH Units 2.70 2.33 2.656 2.51
Specific Conductance @ 25°C p.mhou/cm 2740 5660 2900 3620
Aluminum 120 270 160 110
Calcium mg/l 110 300 110 53
Iron mg/l 280 190 640 210
Potassinm mg/l 170 "130 150 110
~ Magnesium’ mg/l 33 38 18 50
-Manganese mg/l 66 47 150 27
Sodium mg/l 32 58 31 48
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" Sample Identification and Date
P2.2C P23A P2.3B P2.3C
(6-9) ©04) (4-8) (8-12)
_Parameter Units 2/19/93 2/19/83 2/19/93 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 <0.10
Barium mg/1 <10 <10 <10 -~ <10
Cadmium - mg/l <0.10 <0.10 <0.10 <0.10
Chromium mg/l 4.9 20 5.0 6.8
Mercury mg/l <0.010 <0.010 <0.010 <0.010
Nickel mg/1 <l.0 <1.0 . <1.0 <10
Lead mg/l <0.10 0.17 <0.10 <0.10
Selenium , mg/l <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: _
Extraction Fhuid 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 pH units 4.40 . 3.74 4.23 4.33
Amount of Sample Extracted g 40.0 400 400 400
Volatile Organic Analyses:
Acetone : pe/kg <25000 <23000 <28000 <25000
Benzene ne'kg <25000 <23000 <28000 <25000
Bromodichloromethane pg/kg <25000 <23000 <28000 <25000
Bromoform re’kg <25000 <23000 <28000 <25000
Bromomethane pe/kg <25000 <23000 <28000 <25000
2-Butanone ng'’kg <25000 <23000 <28000 <25000
Carbon Disulfide pe’kg <25000 <23000 <8000 <25000
Carbon Tetrachloride re’kg <25000 <23000 <28000 <25000
Chlorobenzene pa/kg <25000 <23000 <28000 <25000
Dibromochloromethane pe/kg <25000 <23000 <28000 <25000
Chloroethane pg/kg <25000 <28000 <28000 <25000
Chloromethane pe’kg <25000 <23000 <28000 <25000
Chloroform pe/kg <25000 <23000 <28000 <25000
1,1-Dichloroethane He’kg <25000 <23000 <28000 <25000
1,2-Dichloroethane we'kg <25000 <23000 . <28000 <25000
1,1-Dichloroethene neg’kg <25000 <23000 <28000 <25000
1,2-Dichloroethene pe/kg <25000 <23000 . <28000 <25000
1,2-Dichloropropane ng/kg <25000 <23000 <28000 <25000
Cis-1,3-Dichloropropene ne/kg <25000 <23000 <28000 <25000
Trans-1,3-Dichloropropene ng/kg <25000 <23000 <28000 <25000
Ethylbenzene re/kg <25000 <23000 <28000 <25000
2-Hexanone pekg <25000 <23000 <28000 <25000
Methylene Chloride ug’kg <25000 <23000 <28000 <25000
4-Methyl-2-pentanone re'kg 68000 61000 ) 490000 " 730000
Styrene pekg . <25000 . <23000 <28000 <25000
1,1,2,2-Tetrachloroethane ng'kg <25000 <23000 <28000 <25000
Tetrachloroethene pg’kg <25000 <23000 <28000 <25000
Toluene pgkg <25000 <23000 <28000 <25000
1,1,1-Trichloroethane pe/kg <25000 <23000 <28000 <25000
1,1,2-Trichloroethane pe/kg <25000 <23000 <28000 <25000
Trichloroethene ne’kg <25000 <23000 <28000 <25000
Viny] Chloride pe/kg <25000 <23000 <28000 <25000

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

P2-2C P2-3A P2-3B P2.3C

: (6-9) (04) 4-8) (8-12)

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

Semivolatile Organic Analyses:

Acenaphthene pg/kg <1300 <1200 <3400 <1400
Acenaphthylene kg <1300 <1200 <3400 <1400
Anthracene : pekg <1300 <1200 <3400 <1400
Bis(2-chloroethylether pg/kg ‘<1300 <1200 <3400 <1400
Bis(2-chloroethoxy)methane pekg <1300 <1200 <3400 <1400
Bia(2-chloroisopropyllether pe/kg <1300 <1200 <3400 <1400
Bis(2-ethylhexyl)phthalate ne’kg <1300 <1200 <3400 <1400
Benzo(a ne ugkg <1300 <1200 <3400 <1400
Benzo(a)anthracene pgkg <1300 <1200 <3400 <1400
)fluoranthene ug/kg <1300 <1200 <3400 <1400
Bem %i)pery]ene re/’kg <1300 <1200 <3400 <1400
jflucranthene ug/kg <1300 <1200 <3400 <1400
4-Bromophenyl Phenyl Ether pg/kg <1300 <1200 <3400 <1400
Butylbenzyl Phthalate pg/kg <1300 - <1200 <3400 <1400
Cnrgazo' le ne/kg <1300 <1200 <3400 <1400
Ch:zuene pg’kg <1300 <1200 <3400 <1400
4-Chloroaniline ng’kg <1300 <1200 <3400 <1400
2-Chloronaphthalene pa/kg <1300 <1200 <3400 <1400
2-Chlorophenol pe/kg <1300 <1200 <3400 <1400
4-Chlorophenyl Phenyl Ether pekg <1300 <1200 <3400 <1400
o-Cresol pekg <1300 <1200 <3400 <1400
ECreeol . pg/kg <1300 <1200 <3400 <1400
'benwg,h)anthrncene re’kg <1300 <1200 <3400 <1400
Dibenzofuran ugkg <1300 <1200 <3400 <1400
2,4-Dichlorophenol rekg <1300 <1200 <3400 <1400
1,2-Dichlorobenzene rekg <1300 <1200 <3400 <1400
1,3-Dichlorobenzene neg’kg <1300 <1200 <3400 <1400
1,4-Dichlorobenzene ng/kg <1300 <1200 <3400 <1400
3,3-Dichlorobenzidine ug’kg <1300 <1200 <3400 <1400
ﬂietgzl Phthalate ngkg <1300 <1200 <3400 <1400
Dimefhyl Phthalate pgkg <1300 <1200 <3400 <1400
2,4-Dnmeth¥l henol ng’kg <1300 <1200 <3400 <1400
Di-N-buty Bthalate re’kg <1300 <1200 <3400 <1400
—4,6-Dinitro-o-cresol pglkg <6300 <5900 <17000 <6600
2,4-Dinitrotoluene re/kg <1300 <1200 <3400 <1400
6-Dinitrotoluene rg/kg <1300 <1200 <3400 <1400
i-N-octyl Phthalate pekg <1300 <1200 <3400 <1400
4-Dinitrophenol pe/kg <6300 <5900 <17000 <6600
oranthene ug/kg <1300 <1200 <3400 <1400
Fluorene pglkg <1300 <1200 <3400 <1400
exachlorocyclopentadiene re/kg <1300 <1200 <3400 <1400
Hexachlorobenzene ng/kg <1300 <1200 <3400 <1400
Hexachlorobutadiene pglkg <1300 <1200 <3400 <1400
exachloroethane ug/kg <1300 <1200 <3400 <1400
[ndeno{1,2,3-c,d)pyrene pekg <1300 <1200 <3400 <1400
Isophorone ngkg <1300 <1200 <3400 <1400
2-Lfethylnaphtha]ene. re/kg <1300 <1200 <3400 <1400
N-Nitrosodiphenylamine pe/kg <1300 <1200 <3400 <1400
N-Nitroso-di-n-propylamine pg/kg <1300 <1200 <3400 <1400
aphthalene pe/kg <1300 <1200 <3400 <1400
2-Nitroaniline neg/kg <6300 <5900 <17000 <6600
3-Nitroaniline pekg <6300 <5900 <17000 <6600
4-Nitroaniline pe/kg <6300 <5900 <17000 <6600
Nitrobenzene pe/kg <1300 <1200 <3400 <1400
2-Nitrophenol ng/kg <1300 <1200 <3400 <1400
4-Nitrophenol pa’kg <6300 <5900 <17000 <6600
p-chloro-m-cresol ng/kg <1300 <1200 <3400 <1400
Pentachlorophenol pg’kg <6300 <5900 <17000 <6600
Phenanthrene pg/kg <1300 <1200 <3400 <1400
Phenol pe’kg <1300 <1200 <3400 <1400
ne pg’kg <1300 <1200 <3400 <1400
2,4,5-Trichiorophenol pe/kg <6300 <5900 <17000 <6600
2,4,6-Trichlorophenol pe/kg <1300 <1200 <3400 <1400
1,2,4-Trichlorobenzene ngkg <1300 <1200 <3400 <1400
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Bummary of Waste Chemistry Data
Pond 8 Residues
Fansteel, Inc.
Muskogee, Oklahoma
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Sample Identification and Date
P3-1A P3.1B P3-1C P3.2A P3.2B
(0-5) (5-10) (10-16) (0-5) (5-10)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
_ Total Analyses:
Cyanide mg/kg 15 59 15 5.3 1.9
Silver mg/’kg 4.7 26.5 31.0 12.4 29.7
Arsenic. mg/kg 93.6 65.7 83.0 30.7 109
Barium mg/kg 939 887 1310 452 1200
Beryllium mg/kg 194 32.0 30.8 8.50 174
Cadmium mg/kg <3.70 <4.70 <5.00 <2.90 <3.50
Chromium mg/'kg 476 1110 889 154 607
Mercury mg/'kg 145 0.248 0.665 1.70 3.51
Molybdenum mg/kg . 40 49 40 <15 48
Nickel mg/kg 25.9 42.0 36.0 <15.0 37.2
Lead mg/kg 83.8 79.7 98.4 58.2 115
Antimony mg/’kg 103 143 105 <29.0 127
Selenium mg/’kg <0.400 <0.500 <0.560 <0.340 <0.380
Tin mg/kg 770 2800 2600 210 830
Columbiuvm mg/kg 1100 2100 1400 2300 1300
Tantalum mg/kg 1000 1300 950 2200 1200
Gross Alpha pCig 58001100 52001100 7600+100 34001100 55001100
Igmu Beta pCilg 27001100 29001100 3800£100 1800+100 25001100
topes:
Umﬁum-233 & 234 pCig 570+20 860130 950430 290120 650150
Uranium 235 pCig 2014 . 4648 4317 1446 33112
Uranium-238 pCig 580120 910430 1000£100 290420 710160
Thorium-230 pCig 770430 780130 800140 790130 11001100
Lead-210 @ 46 KeV pCilg 6313 39£17 61+14 71+10 64110
Thorium-234 @ 63.3 KeV pCig 230t10 210430 340130 180110 240140
Protactinium-234m @ 1001 KeV pCi/g 680130 7901130  980+170 4301130 6601140
Radium 226 pCig 730120 670120 860120 490120 610120
Lead-214 @ 295.2 KeV pCig 450+10 460110 500110 360+10 430110
Lead-214 @ 352.0 KeV pCig 480110 470110 510110 380£10 440110
Bismuth-214 @ 609.4 KeV pCig 460110 450110 500110 360110 430110
Bismuth-214 @ 1120.4 KeV pCivg 460110 44010 480110 360110 430£10
Bismuth-214 @ 1764.7 KeV pCilg 44010 430110 460120 340110 400110
Actinium-228 @ 338 KeV pCi/g 430110 41010 550110 340110 390110
Actinium-228 @ 911 KeV pCig 470+10 450110 600+10 36010 420%10
Actinium-228 @ 968 KeV pCi'g 470110 460110 610120 370110 420110
Lead-212 @ 238 KeV pCig 410420 410110 54030 320120 400110
Bismuth-212 @ 727 KeV pCig 490130 490120 6650120 350420 480120
Thallium-208 @ 583 KeV pCig 450110 400110 580110 350+10 400110
Uranium-235 @ 143 KeV pCig 2143 1743 2813 1143 1443
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NHB-I% 3.8 4.0 5.1 6.1 7.5
Chloride mg/ <0.50 <0.50 2.2 2.3 5.9
Fluoride mg/l 330 640 610 280 290
Nitrate mg/l NO3-N 2.6 0.55 <0.10 10 045
Sulfate mg/l 2.9 52 9.8 2.6 540
pH pH Units 2.99 2.34 2.47 3.06 2.65
Specific Conductance @ 25°C pmhos/cm 1330 4620 3860 1520 2250
Aluminum mg/l 49 59 95 51 99
Calcium mg/l 38 200 170 20 43
Tron mg/l 74 280 300 56 94
Potassium mg/l 82 63 59 170 91
Magnesium mg/l 21 43 27 15 33
Manganese mg/l 24 86 83 16 27
Sodium mg/ 19 37 28 22 25
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Sample Identification and Date .
P3-1A P3-1B P3-1C P3.2A P3-2B
(0-5) (5-10) (10-16) " (0-B) (5-10)
Parameter Units - 2/19/93 2/18/93  2/19/93 2/19/93 2/19/93
TCLP Metals: . .
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
. Arsenic mg/l <0.10 0.21 0.18 0. 0.10
Barium mg/ <10 <10 <10 <10 <10
" Cadmium mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 6.7 20 15 3.6 7.5
Mercury mg/l <0.010 <0.010 .<0.010 <0.010 <0.010
Nickel mg/l <10 <1.0 <10 <l.0 <l.0
Lead mg/ <0.10 034 - 0.26 0.10 0.24
Selenium mg/ <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 1 No.1 No.1 No.1 No.1
pH with Deionized Water pH units 2.74 220 227 297 245
pH of TCLP Extract pH units 4.69 426 429 4.60 4.52
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0
- Volatile Organic Analyses:
Acetone ng’kg <26000 <33000 <3700 <2200 81000
Benzene pe/kg <26000 <33000 <3700 <2200 <25000
Bromodichloromethane re’kg <26000 <33000 <3700 <2200 <25000
Bromoform - pekg <26000 <33000 <3700 <2200 <25000
Bromomethane pe/kg - <26000 <33000 <3700 <2200 <25000
2-Butanone He'kg <26000 <33000 <3700 <2200 <25000
Carbon Disulfide © pgkg <26000 <33000 <3700 <2200 <26000
Carbon Tetruchloride pe/kg <26000 <33000 <3700 © <2200 <25000
Chlorobenzene pg/kg <26000 <33000 <3700 <2200 <25000
Dibromochloromethane pe/kg <26000 <33000 <3700 <2200 <25000
_ Chloroethane Hekg <26000 <33000 <3700 <2200 <25000
. Chloromethane pe/kg <26000 <33000 <3700 <2200 <25000
Chloroform rekg <26000 <33000 <3700 <2200 <25000
1,1.Dichloroethane ne/kg <26000 <33000 <3700 <2200 <25000 -
1,2-Dichloroethane ‘He/kg <26000 <33000 <3700 <2200 <25000
1,1-Dichloroethene pe/kg <26000 <33000 <3700 <2200 <25000
1,2-Dichloroethene ng/kg <26000 <33000 <3700 - <2200 <26000
1,2-Dichloropropane pe/kg <26000 <33000 <3700 <2200 <25000
Cis-1,3-Dichloropropene pre’kg <26000 <33000 <3700 <2200 <25000
Trans-1,3-Dichloropropene pekg <26000 <33000 <3700 <2200 <25000
Ethylbenzene re'kg <26000 <33000 <3700 <2200 <25000
2-Hexanone ng’kg <26000 <33000 <3700 <2200 <25000
Methylene Chloride He’kg <26000 <33000 <3700 <2200 <25000
4-Methyl-2-pentanone . kg/kg 150000 780000 130000 34000 330000
Styrene ) pne'kg <26000 <33000 <3700 <2200 <25000
1,1,2,2-Tetrachloroethane pe/kg <26000 <33000 = <3700 <2200 <25000
Tetrachloroethen pe’kg <26000 <33000 ‘<3700 <2200 <25000
- Toluene . pe'kg <26000 <33000 <3700 <2200 <25000
1,1,1-Trichloroethane pe’kg <26000 <33000 <3700 <2200 <25000
1,1,2-Trichlorvethane pg’kg <26000 <33000 <3700 <2200 <25000
Trichloroethene re/kg <26000  <33000 <3700 <2200 <25000
Vinyl Chloride He'kg <26000 <33000 <3700 <2200 <26000
Xylenes, Total ra’kg <26000 <33000 - <3700 <2200 <25000
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Sample Identification and Date
P3-1A P3.1B P3.1C P3.2A P3-2B
(0-5) (5-10) (10-16) (0-B) (5-10)
Parameter Units __2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Semivolatile Organic Analyses:
Acenaphthene pe/kg <1300 <1300 <2000 <3200 <3400
Acenaphthylene ng’kg <1300 <1300 <2000 <3200 <3400
Anthracene . He/kg <1300 <1300 <2000 <3200 <3400
Bis(2-chloroethyl)ether ug/’kg <1300 <1300 <2000 <3200 <3400
Bis(2-chloroethoxy)methane - pg/kg <1300 <1300 <2000 <3200 <3400
Bis(2-chloroisopropyl)ether © - pghkg <1300 <1300 <2000 <3200 <3400
Bis(2-ethylhexyl)phthalate ne/kg <1300 <1300 <2000 <3200 <3400
Benzo(a ne pg/kg + <1300 <1300 <2000 <3200 <3400
Begﬂgganthneene pre’kg <1300 <1300 <2000 <3200 <3400
fluoranthene pg’kg <1300 <1300 <2000 <3200 <3400
Be g i)perylene . pe/kg <1300 <1300 <2000 <3200 <3400
Be Yffuoranthene ngkg <1300 <1300 . <2000 <3200 <3400
&Bmmophe:i;l Phenyl Ethier He/kg <1300 <1300 <2000 <3200 <3400
Butylbenzyl Phthalate - wghkg - <1300 <1300 <2000 <3200 <3400
C le pe’kg <1300 <1300 <2000 <3200 <3400
sene . He/kg © <1300 <1300 <2000 . <3200 <3400
oroaniline pekg - <1300 <1300 <2000 <3200 <3400
2-Chloronaphthalene He/kg <1300 <1300 <2000 <3200 <3400
2-Chloropheno pa/kg <1300 <1300 <2000 - <3200 <3400
4-Chlorophenyl Phenyl Ether ne/kg <1300 <1300 <2000. <3200 <3400
o-Cresol ug/kg <1300 <1300 <2000 <3200 <3400
resol ne/kg <1300 <1300 = <2000 <3200 <3400
'benzo§n,h)anthraeene : pg’kg <1300 <1300 <2000 <3200 <3400
Dibenzofuran : ng/kg <1300 <1300 <2000 <3200 <3400
2,4-Dich oroglnenol ng/kg <1300 <1300 <2000 <3200 <3400
-Dichlorobenzene ne/kg <1300 <1300 <2000 <3200 <3400
1,3-Dichlorobenzene -~ pg/kg <1300 <1300 <2000 <3200 <3400
1,4-Dichlorobenzene nekg <1300 <1300 <2000 <3200 <3400
3,3-Dichlorobenzidine ug/kg <1300 . <1300 <2000 <3200 <3400
Iiiet.geg Phthalate . pg/kg <1300 <1300 <2000 <3200 <3400
Dimethyl Phthalate . ug/kg <1300 <1300 <2000 <3200 <3400
4-Dimeth£1 henol ue’kg <1300 <1300 <2000 <3200 <3400
i-N-butyl Phthalate pe/kg 1600 <1300 2700 <3200 <3400
4,6-Dinitro-o-cresol re/kg <6600 <6600 <9900 <16000  <16000
2,4-Dinitrotoluene ) pe/’kg <1300 <1300 <2000 <3200 <3400
6-Dinitrotoluene pe/kg <1300 <1300 <2000 <3200 <3400
i-N-octyl Phthalate pekg <1300 <1300 <2000 <3200 <3400
2 4-Dinitrophenol . ng’kg <6600 <6600 <9900 <16000 <16000
Fluoranthene He/kg <1300 <1300 <2000 <3200 <3400
Fluorene - pgkg <1300 <1300 <2000 <3200 <3400
Hexachlorocyclopentadiene Be/kg <1300 <1300 <2000 <3200 <3400
Hexachlorobenzene - . pg’kg - <1300 <1300 <2000 <3200 <3400
. Hexachlorobutadiene ng’kg <1300 <1300 <2000 <3200 <3400
Hexachloroethane : ne’kg <1300 <1300 <2000 <3200 <3400
Indeno(1,2,3-c,d)pyrene pekg <1300 <1300 <2000 <3200 <3400
Isophorone ug/kg <1300 <1300 <2000 <3200 <3400
2-h£ethylnayhthalene pe/kg <1300 <1300 <2000 <3200
N-Nitrosodiphenylamine ’ ng/kg <1300 <1300 <2000 <3200 <3400
N-Nitroso-di-n-propylamine ng/kg <1300 <1300 - <2000 <3200 <3400
Naphthalene we'kg <1300 <1300 <2000 <3200 <3400
2-Nitroaniline : pg/kg <6600 <6600 <9900 <16000 <16000
3-Nitroaniline ug/kg <6600 <6600 <9900 <16000 . <16000
4-Nitroaniline ug’kg <6600 <6600 <9900 <16000 <16000
Nitrobenzene . ne/kg <1300 <1300 <2000 <3200 <3400
2-Nitrophenol ug’kg . -<1300 <1300 <2000 © <3200 <3400
- 4-Nitrophenol pg/kg <6600 <6600 <9800 <16000 <16000
hloro-m-cresol pre/kg <1300 <1300 <2000 <3200 <3400
ntachlorophenol : pe/kg <6600 <6600 <9300 <16000 <16000
Phenanthrene pa/’kg <1300 <1300 <2000 <3200 <3400
Phenol ug’kg <1300 <1300 <2000 <3200 <3400
Pyrene pe/kg <1300 <1300 <2000 <3200 <3400
2,4,5-Trichlorophenol neg/kg <6600 <6600 <9500 <16000 <16000
2,4,6-Trichlorophenol re/kg - <1300 <1300 <2000 <3200 <3400
1,2,4-Trichlorobenzene hg/kg <1300 <1300 <2000 <3200 <3400
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Sample Identification and Date
P3.2C P3.3A P3-3B P3.3C P34A
A (10-15) (0-5) - (5-10) (10-13) (0-3)
Parameter Units 2/18/93  2/18/93 2/19/93 2/19/93 2/19/93
Total Analyses:
Cyanide mg/kg <24 3.1 42 5 6.4
Silver mg/kg 30.4 34.4 19.4 19.3 22.2
Arsenic mg/kg 107 <45.0 <40.0 479 <42.0
* Barium mg/kg 884 767 665 690 763
Beryllium mg/kg - 89.8 19.1 22.2 24.0 24.5
‘Cadmium " mg/kg <4.50 5.90 <4.00 <4.60 <4.20
Chromium mg/kg 1970 580 813 867 704
Mercury mg/kg 0.286 0.598 <0.110 0.135 0.142
Mobolybdenum mg/kg 45 s1 36 35 45
Nickel mg/kg 56.4 <220 313 50.7 26.3
Lead mg/kg 98.6 <45.0 45.4 48.3 57.1
Antimony mg/kg 197 - 614 4.2 93.2 1711
Selenium mg/kg <0.480 <0.470 <0.450 <0.500 <0.470
Tin mg/kg 1400 830 1600 2400 2900
Columbium mg/kg 2600 720 1300 1900 1900
Tantalum mg/kg 1100 610 590 1300 1000
Gross Alpha pCi/g 63001100 54001100 - 3300+100 55001100 5900100
IGmu Beta pCig 3100+100° 28001100 17001100 27001100 2700%100
sotopes: . .
Uranium-233 & 234 pCig 800+30 510420 420420 340120 420140
Uranium 235 pCi/g 4547 3016 4246 1413 22410
Uranium-238 pCig 870130 = 56020 460120 340320 430140
Thorium-230 -pCilg 12001100 950140 690130 -920+40 700130
Lead-210 @ 46 KeV pCi'g 50114 23117 44112 7114 88+18
Thorium-234 @ 63.3 KeV pCilg 310+20 290120 250130 220140 280120
Protactinium-234m @ 1001 KeV pCig 1000£200 830:130 670110 480190 650100
Radium 226 pCig 840120 720120 550120 §90120 660120
- Lead-214 @ 295.2 KeV pCi/g 490110 530110 300110 450110 420£10
Lead-214 @ 352.0 KeV pCi'g 510110 540110 320110 460110 440110
Bismuth-214 @ 609.4 KeV pCig 490110 520110 300110 450110 42010
Bismuth-214 @ 1120.4 KeV pCilg 490110 510+10 290110 450110 430+10
Bismuth-214 @ 1764.7 KeV pCilg 460110 490110 280410 410110 410110
Actinium-228 @ 338 KeV pCilg 400120 470120 260110 420420 360110
Actinium-228 @ 911 KeV pCilg " 450110 §20110 290110 470110 400110
Actinium-228 @ 968 KeV pCi'g 460110 540110 300110 480110 400110
Lead-212 @ 238 KeV pCi'g 400120 490110 250120 440110 350120
Bismuth-212 @ 727 KeV pCilg 480120 570130 320110 ‘530130 420120
Thallium-208 @ 583 KeV pCig 440110 480110 270£10 440110 380+10
Uranium-235 @ 143 KeV- pCig 2613 2043 1543 1343 1713
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 <2.00 <2.00 <2.00 <2.00
Ammonia mg/l NH.S-la 39 6.7 6.9 74 47
Chloride mg/l <0.50 4.1 <0.50 <0.50 3.5
Fluoride mg/l 660 540 670 640 650
Nitrate mg/l N03-N <0.10 0.87 <0.10 0.34 <0.10
Sulfate mg/l 540 2.7 30 - 5.2 2.7
pH pH Units 2.10 267 2.63 2.66 242
Spexific Conductance @ 25°C pmhos/cm 5900 2400 6220 3910 4000
Aluminum - mgh 73 53 25 53 40
Calcium mg/l 96 71 270 250 230
Iron mg/t 260 150 280 380 ' 200
Potassium mg/l 86 43 38 47 45
Magnesium mght 29 30 48 47 556
Manganese mg/i 27 46 71 86 50
Sodium mg 36 17 32 29 28
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Sample Identification and Date - .
P3-2C P3-3A P3-3B P3.3C P34A
(10-15) ©-5 - (5-10) (10-13) (0-3)
Parameter Units 2/19/93 2/18/93 2/18/93 2/18/93 2/19/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l 0.56 <0.10 <0.10 <0.10 0.15
Barfum mg/l <10 <10 <10 <10 <10
Cedmium g <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l 38 10 13 13 13
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <10 <1.0 <1.0 <1.0 <1.0
Lead mgi 0.36 0.20 <0.10 <0.10 0.17
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: . ‘
Extraction Fluid No. 1 No.1 No.1 No.1 No.1
A pH with Deionized Water pH units 1.96 - 248 2.35 2.51 2.32
pH of TCLP Extract pH units 4.33 4.53 4.28 425 4.26
Amount of Sample Extracted . g 50.0 50.0 50.0 50.0 50.0
Volatile Organic Analyses:
Acetone <31000. <31000 <30000 <33000 <30000
Benzene . <31000 <31000 <30000 <33000 <30000
Bromodichloromethane <31000 <31000 <30000 <33000 <30000
Bromoform <31000 <31000 <30000 <33000° <30000
Bromomethane <31000 <31000 <30000 <33000 <30000
2-Butanone <31000 <31000 <30000 <33000 <30000
Carbon Disulfide <31000 <31000 <30000 <33000 <30000
Carbon. Tetrachloride <31000 <31000 <30000 <33000 <30000
Chlorobenzene <31000 <31000 <30000 <33000 <30000
Dibromochloromethane <31000 <31000 <30000 <33000 <30000
Chloroethane <31000 <31000 <30000 <33000 <30000
Chloromethane <31000 <31000 <30000 <33000 <30000
Chloroform <31000 <31000 <30000 <33000 <30000
1,1-Dichloroethane <31000 <31000 <30000 <33000 <30000
1,2-Dichloroethane <31000 <31000 <30000 <33000 <30000
1,1-Dichloroethene <31000 <31000 <30000 <330¢00 <30000
1,2-Dichloroethene <31000 <31000 <30000 <33000 <30000
1,2-Dichloropropane <31000 <31000 <30000 <33000 <30000

<31000 <31000 <30000 <33000 <30000
<31000 <31000 <30000 <33000 <30000

Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene

IS R

Ethylbenzene <31000 <31000 <30000 <33000  <30000
2-Hexanone <31000 <31000 <30000 <33000 <30000
Methylene Chloride <31000 <31000 <30000 <33000 <30000
4-Methyl-2-pentanone 1300000 330000 850000 830000 660000
Styrene <31000 <31000 <30000 <33000 <30000
1,1,2,2-Tetrachloroethane <31000 <31000 <30000 <33000 <30000
Tetrachloroethene <31000 <31000 <30000  <33000 <30000
Toluene <31000 <31000 <30000 <33000 <30000
1,1,1.Trichloroethane <31000 <31000 <30000 <33000 <30000
1,1,2-Trichloroethane <31000 <31000 <30000 <33000 <30000
Trichloroethene <31000 <31000 <30000 <33000 <30000
Vinyl Chloride <31000 <31000 <30000 <33000 <30000
Xylenes, Total <31000 <31000 <30000 <33000 ©  <30000
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Sample Identification and Date
P3-2C P3.3A P3-3B P3.3C P34A
(10-15) 0-5) - (5-10) (10-13) (0-3)
Parameter Units 2/19/93 2/19/93 2/19/93 2/19/93 2/19/93
Semivolatile Organic Analyaec:
Acenaphthene ng/kg <1300 <8400 <660 <660 <660
Acenaphthylene pe/kg <1300 <3400 <660 <660 <660
Anthracene ug/kg <1300 <3400 <660 - <660 <660
. Bm(2-ch oroethyl)ether ng/kg <1300 <3400 <660 <660 <660
omet.hoxy)methane ug’kg <1300 <3400 <660 <660 <660
..f oromopro ylether pe/kg <1300 <3400 <660 <660 <660
Bi 2-ethy exyl thalate pegkg <1300 <3400 <660 <660 <660
He/kg <1300 <3400 <660 <660 <660
Be )anth.raeene pe/kg <1300 = <3400 <660 <660 <660
Benzo(b)luoranthene Ha/kg <1300 <3400 <660 <660 <660
rylene - ugkg <1300 <3400 <660 <660 <660
Benzo(K)ffuoranthene [ <1300 <3400 <660 <660 <660
&Bmmopber.gl Phenyl Ether ng/kg <1300 <3400 <660 <660 <660
Butylbenzyl Ph rekg <1300 <3400 <660 <660 - <660
Carbazole ng/kg <1300 <3400 <660 <660 <660
ne pe/kg <1300 <3400 <660 <660 <660
4-Chloroaniline re/kg <1300 <3400 <660 <660 <660
2-Chloronaphthalene pg/kg <1300 <3400 <660 <660 <660
2-Chloropheno) : pefkg <1300 <3400 <660 <660 <660
4-Chlorophenyl Phenyl Ether pg/kg <1300 <3400 <660 <660 <660
o-Cresol ug/kg <1300 <3400 <660 <660 <660
Ecmo, 1 pe/kg <1300 <3400 <660 <660 <660
ibe; a,h)an.thraeene pg/kg <1300 <3400 <660 <660 <660
Dibenzo ueg/kg <1300 <3400 <660 <660 <660
z4-mchbom phenol ne/kg <1300 <3400 <660 <660 <660
1,2-Dichlorobenzene ng/kg <1300 <3400 <660 <660 <660
-Dxc orobenzene ne/kg <1300 <3400 <660 <660 <660
1,4-Dichlorobenzene - pa/kg <1300 <3400 <660 <660 <660
3,3-Dichlorobenzidine pe’kg <1300 <3400 <660 - <660 <660
ﬁ.qul Phthalate pe/kg <1300 <3400 <660 <660 <660
hyl Phthalate pg/kg <1300 <3400 <660 <660 <660
4-Dimethylphenol pe/kg <1300 <3400 . <660 <660 <660
i-N-buty f*f halate pe/kg <1300 <3400 <660 <660 700
4,6-Dinitro-o-cresol He/kg <17000 <3200 <3200 <3400
2.4-Dinitrotoluene ng/kg <1300 <3400 . <660 <660 <660 -
2,6-Dinitrotoluene re/kg <1300 <3400 <660 <660 <660
Di-N-octyl Phthalate pg/kg <1300 <3400 <660 <660 <660
%}t—Dinitmp'henol pg/ks <6600 <17000 <3200 <3200 <3400
oranthene pe’kg <1300 <3400 <660 <660 <660
Fluorene pe/kg <1300 <3400 <660 <660 <660
Hexachlorocyclopentadiene pe/kg <1300 <3400 <660 <660 <660
Hexachlorobenzene pg/kg <1300 <3400 <660 <660 <660
Hexachlorobutadiene ug/kg <1300 <3400 <660 <660 <660
Hexachloroethane ng/kg <1300 <3400 <660 <660 <660
Indeno(1,2,3-c,d)pyrene pne/kg <1300 <3400 <660 <660 <660
ng/kg <1300 <3400 <660 <660 <660
Zlgethylna hthalene ug/kg <1300 <3400 <660 <660 <660
N-Nitrosodip henylamine pekg <1300 <3400 <660 <660 <660
N-Nmoso-df-n-pmpylamme nekg <1300 <3400 <660 <660 <660
Naphthealene re’kg <1300 <3400 <660 <660 <660
2-Nitroaniline pe/kg <6600 <17000 <3200 <3200 <3400
3Nitroaniline ngkg <6600 <17000 <3200 <3200 <3400
4-Nitroaniline pe/kg <6600 <17000 <3200 <3200 <3400
Nitrobenzene pg/kg <1300 <3400 <660 <660 <660
2-Nitrophenol rgkg <1300 <3400 <660 <660 <660
4-Nitrophenol neg/kg <6600 <17000 <3200 <3200 <3400
hloro-m-cresol ng/kg <1300 <3400 <660 <660
ntachlorophenol - ng/kg <6600 <17000 <3200 <3200 <3400
Phenanthrene pa/kg <1300 <3400 <660 <660 <660
Phenol ughg <1300 <3400 <660 <660 <660
Pyrene ne/kg <1300 <3400 <660 <660 <660
24,6 "Frich) oropheno] ua/kg <6600 <17000 <3200 <3200 <3400
2.4,6-Trichlorophenol ng/kg <1300 <3400 <660 <660 <660
- 1,2:4-Trichlorobenzene re/kg <1300 <3400 <660 <660 <5860
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Sample Identification and Date
P34B P34C P3-6A P3.6B P3-5C
: (3-6) (6-9) (0-3) (3-6) (6-9)
Parameter Units 2/19/93 2/19/93 2/19/93  2/19/93  2/19/93
Total Analyses:
Cyanide mg/kg 110 36 2.1 7.6 160
Silver - mg/kg 18.1 82.6 26.0 9.60 14.0
Arsenic mg/kg <50.0 <56.0 <380 <480 57.2
Barium mg/kg 558 1720 842 288 534
Beryllium mg'kg 21.2 30.9 184 20.8 22.9
Cadmium mg/kg <5.00 <B.60 <3.80 . <4.80 <4.10
Chromium mg/'kg 430 1370 428 636 692
Mercury mg/kg <0.140 0.228 0.687 0.299 0.188
Molybdenum mg/kg <26 47 32 42 39
Nickel mg/kg _ <25.0 51.8 <19.0 34.2 40,1
Lead mg/’kg 56.8 137 73.1 67.5 65.8
Antimony mg/kg <50.0 105 49.4 241 174
Selenium mg/kg <0.540 <0.600 <0.410 <0.480 <0.440
Tin mg/kg 1000 3900 660 3300 3000
Columbium mg/kg 1700 1600 730 2300 4400
Tantalum mg/'kg 1100 1100 580 260 740
Gross Alpha - pCilg 64002100 69001100. 6500:+100 840440 44001100
IGrosa Beta pCig 3700£100 3800+100 3100+100 61020 2100£100
sotopes: -
Uranium-233 & 234 pCi/g 820130 1000+100 820130 170+20 350120
Uranium 235 pCilg 3246 4146 3916 1245 2016
Uranium-238 pCi/g 850430 1100£100 870130 180120 370120
Thorium-230 pCilg 850440 810430 430120 21020  490+30
Lead-210 @ 46 KeV pCig 73t15 52122 77£11 3219 69+9
Thorium-234 @ 63.3 KeV pCilg 240430 340120 320120 110220 240130
Protactinium-234m @ 1001 KeV pCig 7701150 7801170 8401140 300160 5601120
Radium 226 pCig 68020 820430 740120 17010  480%10 .
Lead-214 @ 295.2 KeV pCilg 440110 47010 51010 8013 320t10
Lead-214 @ 352.0 KeV pCig 450110 490+10 520110 9513 330110
Bismuth-214 @ 609.4 KeV pCig 440110 480110 500110 9013 310110
Bismuth-214 @ 1120.4 KeV pCig 44010  470£10 50010  93t4 310110
Bismuth-214 @ 1764.7 KeV pCig 400110 420+10 460110 8414 290110
Actinium-228 @ 338 KeV pCilg 470120 620120 440110 8514 310t10.
Actinium-228 @ 911 KeV pCilg 530110 680110 470£10 9443 350110
Actinium-228 @ 968 KeV pCi/g 540110 690+10 490£10 98+4 350£10
Lead-212 @ 238 KeV pCilg 500+20 60030 44010 8843 320110
Bismuth-212 @ 727 KeV pCig 580420 720130 520120 100t10 380120
Thallium-208 @ 583 KeV pCi'g 500110 640120 44010 88+3 320110
Uranium-235 @ 143 KeV pCilg 2143 2144 . 2143 5.7+1.4 1413
ASTM Analysis: . .
Alkalinity mgll CaCO. <2.00 <2.00 <2.00 3.00 <2.00
Ammonia ] ls 5.0 2.9 5.4 43 5.6
Chloride <0.50 2.6 16 48 8.7
Fluoride g/l 630 640 650 32 630
Nitrate mg/l N03-N <0.10 045 0.83 ‘0.63 0.67
Sulfate mg/l 54 6.0 29 210 3.1
pH pH Units 247 2.37 2.72 5.56 2.94
Specific Conductance @ 25°C pmhos/cm 4240 4550 2850 714 2910
Aluminum mg/l 100 100 27 <10 28
Calcium mg/l 150 170 120 160 160
Iron mg/l 340 310 200 <10 300
Potassium mg/ 60 21 48 14 35
Magnesium - mgl 26 18 51 25 45
Manganese mg/ 29 140 51 20 67
Sodium mg/l 29 31 21 16 21
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_:S:_mgle Identlﬁatlon andDate ]
P3-4B ) P3.5B P3.5C
] ' (3-6) (6-9) (0-8) (3-6) (6-9)
Parameter Units _219/93  219/93  2M19/93  ° 2/19/93  2/19/93
. TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 0.15 <0.10
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 - «<0.10 <0.10 <0.10
Chromium mg/l 15 18 8.2. <0.10 10
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010 -
- Nickel mg/l <1.0 <10 <10 <1.0 <l.0
Lead mgl 0.17 0.20 <0.10 - <0.10 <0.10
Selenium mg/l i+ <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Dat.a » .
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 pH units 427 4217 446 '5.10 - 4.39
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0
Volatile Organic Analyses: 5
" Acetone pe/kg <35000  <39000  <27000  <31000  <28000
Benzene 1074 <35000 <39000 <27000 <31000 <28000
" Bromodichloromethane " ugkg <35000 <39000 <27000 <31000 <28000
Bromoform pg/kg <35000 <39000 <27000 <31000 - <28000
Bromomethane ng’kg <35000 <39000 <27000 <31000 <28000
2-Butanone . re'kg <35000 <39000 <27000 <31000 = <28000
Carbon Disulfide. * re/kg <35000 <39000 <27000 <31000  <28000
Carbon Tetrachloride pekg <35000 <39000 <27000 <31000 <28000
Chlorobenzene weg'kg <35000 <39000 <27000 . <31000 <28000
" Dibromochloromethane pelkg <35000  <39000  <27000  <31000 <28000
Chloroethane ) ne/kg <35000 <39000 <27000 <31000 <28000
Chloromethane pe/kg <35000 <39000 <27000 <31000 <28000
Chloroform re'kg <35000 <39000 <27000 <31000 <28000
1,1.Dichloroethane pe/kg <35000 «39000 <27000 <31000 <28000
. 1,2.Dichloroethane pekg <35000 <39000 <27000 <31000 <28000
1,1.Dichloroethene pe/kg <35000 <38000 . <27000 <31000 <28000
1,2-Dichloroethene pe/kg <35000 <38000 <27000 <31000 <28000
1,2-Dichloropropane ng/kg <35000°  <39000 <27000 = <31000 <28000
" Cis-1,3-Dichloropropene ug’kg <35000 <39000 <27000 <31000 <28000
Trang-1,3-Dichloropropene pe/kg <35000 <39000 <27000 <31000 <28000
Ethylbenzene rekg <35000 <39000 <27000 <31000 <28000
2-Hexanone ne/kg <35000 <39000 <27000 <31000 <28000
Methylene Chloride ‘ne/kg <35000 <39000 <27000 <31000 <28000
4-Methyl-2-pentanone ne’kg 880000 800000 200000 750000 600000
Styrene pe/kg <35000 <39000 <27000 <31000 <28000
1,1,2,2-Tetrachloroethane pg’kg <35000 <39000 <27000 <31000 <28000
Tetrachloroethene - pgkg <35000 <39000 - <27000 <31000 <28000
Toluene ug/kg <35000 <3%000 <27000 <31000 <28000
1,1,1-Trichloroethane - pekg <35000 <39000 <27000 <31000 <28000
1,1,2-Trichloroethane ng’kg <35000 <39000 <27000 <31000 <28000
Trichléroethene pe/kg <35000 <39000 <27000 <31000. <28000
Viny] Chloride pa/kg <35000  <39000  <27000  <31000  <28000
pe/kg <35000 <38000 <27000 <31000 <28000




Table 6
(Continued)

Page 9of 9

Sample Identification and Date
P34B P34C P3-5A P3.5B P3-5C

(3-6) (6-9) (0-3) (3-6) (6-9)
Parameter Units 2/18/93 2/19/93 2/19/93 2/19/93 2/19/93
Semivolatile Organic Ana]ynes: '
Acenaphthene : re/kg <990 <980 <660 <660 <660
Acenaphthylene pg’kg <890 <660 = <660 <660
- Anthrace pa/kg <990 <990 <660 <660 <660
Bm(zchlomethyl)ether pe/kg <990 <980 <660 <660 <660
* Bis(2-chloroethoxy)methane peg/kg <990 <990 <660 <660 <660
Bis(2-chloroisop: mg‘ yDether re’kg <990 <990 <660 <660 <660
Bm(z-ethylhexyl) thalate pe/kg <990 <990 <660 <660 <660
Benzo{a)pyrene pg/kg <890 <990 <660 <660 <660
Benzo(n)anthraeene pg/kg <990 <890 <660 <660 <660
)ﬂuomnthene pg’kg <990 <990 <660 <660 <660
perylene ug/kg <990 <980 <660 <660 <660
Benzo( ) e thae pe/kg <990 <990 <660 <660 <660
4-Bmmophexi;1 Phenyl Ether pekg <990 <980 <660 <660 <660
m ng/kg <990 <990 <660 <660 <660
C pakg <930 <990 <660 <660 <660
sene re/kg <990 <990 <660 <660 <660
4-Chloroaniline pa/kg <990 <930 <660 <660 <660
2-Chloronaphthalene pe’kg <990 <990 <660 <660 <660
2-Chloropheno) ughkg <930 <990 <660 <660 <660
- 4-Chlorophenyl Pheny! Ether pe/kg <990 <990 <660 <660 <660
o-Cresol pgkg <990 <990 <660 <660 <660
b-Creso ug/’kg <990 <990 <660 <660 <660
.Zhbe a,h)anthracene ne/kg <990 <990 <660 <660 <660
Dibe. ran ng/kg <990 <990 <660 <660
1,4-1)-:: orophenol uglkg <990 <990 <660 <660 <660
1,2-Dichlorobenzene ue’kg <990 <990 <660 <660 <660
1,3-Dicn oro nzene pe’kg <990 <990 <660 <660 <660
1,4-Dichlo ughkg <930 <990 <660 <660 <660
3'3-Dichlorobenzidine pe/kg <990 <990 <660 <660 <660
ﬂxethyl Phthalate na/kg <990 <990 <660 <660 <660
Dimethyl Phthalnte pe/kg <980 <990 <660 <660 <660
4-Dimethyl henol pg/kg <930 <990 <660 <660 <660
i-N-butyl Phihal ng/kg <990 <990 1600 © 760 <660
4, 6-Dmtro-o-cnesol ue/kg <5100 <4800 <3200 <3400 <3200
2 4-Dinitrotoluene pe/kg <990 <990 <660 <660 <660
6-Dinitrotoluene pa’kg <830 <890 <660 <660 <660
-N-octyl Phthalate - pe/kg <990 <890 <660 <660 <660
%l“Dxmtmpheno pe/kg <5100 <4800 <3200 <3400 <3200
oranthene - hg/kg <990 <990 <660 <660 <660
Fluorene ng/kg <930 <990 <660 <660 <660
Hexachlorocyclopentadiene ng/kg <890 <990 <660 <660 <660
Hexachlorobenzene pekg <990 <990 <660 . <660 <660
Hexachlorobutadiene pg/kg <980 <990 <660 <660 <660
Hexachloroethane pg/kg <990 <990 <660 <660 <660
Indeno(1,2,3<,d)pyrene pe/kg <990 " <890 <660 <660 <660
Isophorone pe/kg <990 <930 <660 <660 <660
2-Methylnaphthalene pe/kg <990 <990 <660 <660 <660
N-Nitrosodiphenylamine ne/kg <990 <990 <660 <660 <660
N-Nitroso-di-n-propylamine ne/kg <990 <990 <660 <660 <660
Naphthalene pe/kg <990 <990 . <660 <660 <660
2-Nitroaniline - pe/kg <5100 <4800 <3200 <3400 <3200
3-Nitroaniline ne/kg <5100 <4800 <3200 <3400 <3200
4-Nitroaniline . mekg © <5100 <4800 <3200 . <3400 <3200
Nitrobenzene ne/kg <990 <990 <660 <660 <660
2-Nitrophenol pehg <990 <830 - <660 <660 <660
4-Nitrophenol pg/kg <5100 <4800 <3200 <3400 <3200
p-chloro-m-cresol pe/kg <990 <990 <660 <660 <660
Pentachlorophenol ng/kg <5100 <4800 <3200 <3400 <3200
Phenanthrene kg <990 <990 <660 <660 <660
eno he/kg <990 <990 <660 <660 <660
Pyrene ng/kg <990 <990 <660 <660 <660
24,5-Trichlorophenol - pe/kg <5100 <4800 <3200 <3400 <3200
2,4.6-Trichlorophenol pg/kg <990 <990 <660 <660 <660
1,2,4-Tric joro nzene ug/’kg . <990 <990 . <880 <680 <880




Table 7

Summary of Waste Chemistry Data
Pond & Residues
Fansteel, Inc. .
Muskogee, Oklahoma
Page 10f9
Sample Identification and Date
P5-1A P5-1B P5-1C
Parameter Units _2/26/93 2/26/93 2/26/93
Total Analyses:
Cyanide mg/kg <13 <19 <2.3
Silver mg/kg <2.27 <3.651 <4.12
Arsenic mg/kg <22.7 <36.1 <412
Barium mg/kg 119 463 28.1
Beryllium mg/kg 3.20 13.3 15.6
Cadmium mg/kg .21 <8.51 <4.12
Chromium mg/kg 458 164 122
Mercury mg/kg 0.410 0.288 <0.115
Molybdenum mg/kg 13 21 <21
Nickel mg/kg 17.5 143 103
Lead mg/kg <227 89.8 54.8
Antimony mg/kg 26.2 579 328
Selenium mg/kg <0.250 <.390 <0.460
i mg/kg 140 780 4200
Columbium mg/kg 870 8100 4900
Tantalum mg/kg 560 3500 1200
Gross Alpha pCilg 190120 170120 - 1918
Gross Beta PCig 8848 170+20 1745
Isotopes: -
Uranium-233 & 234 pCilg 2812 9742 3.910.6
Urenium 235 pCi/g 1404 5.0+0.6 0.0+0.1
Uranium-238 pCig 281 9742 2.740.5
Thorium-230 pCi/g 1241 8.840.7 1.240.3
Lead-210 @ 46 KeV pCi/g 7.2£1.2 2.5£1.0 1.840.7
Thorium-234 @ 63.3 KeV pCilg 2142 6914 2.8+.0.6
Protactinium-234m @ 1001 KeV pCi'g 5013 140110 0.0+5.3
Radium 226 . pCi/g 2741 5712 2.9+0.6
Lead-214 @ 295.2 KeV pCig 9.3+0.6 4.910.4 1.1+0.2
Lead-214 @ 352.0 KeV pCi/g 9.710.4 5.0+0.2 1.140.1
Bismuth-214 @ 609.4 KeV pCi/g 9.1+0.4 4.840.2 1.110.1
Bismuth-214 @ 1120.4 KeV pCilg 101 4.840.5 1.1+0.4
Bismuth-214 @ 1764.7 KeV pCig 8.7£0.7 3.910.5 0.78+0.23
Actinium.228 @ 338 KeV pCi/g 6.9+0.5 46304 0.7010.17
Actinium-228 @ 911 KeV pCi/g 7.640.5 47404 0.890.16
Actinium-228 @ 968 KeV pCig 8.01+0.8 5.11+0.5 0.9740.29
Lesd-212 @ 238 KeV _ pCig 6.7+0.4 3.9+0.2 0.67+0.08
" Bismuth-212 @ 727 KeV pCig 8.2+1.2 5.0t1.1 1.0+.04
Thellium-208 @ 583 KeV - pCig 7.2+04 4.410.3 0.56940.13
Uranium-235 @ 143 KeV pCi/g 0.8740.23 2.310.2 0.2310.10
ASTM Analysis: : )
Alkalinity mg/l CaCO 60.0 380 - 52.0
Ammonia mg/l NHS-IQ <0.10 0.89 16
Chloride mg/l <0.50 6.0 19
Fluoride mg/l 9.6 4.5 54
Nitrate mg/l NOg-N 0.20 7.5 76
Sulfate mg/l 94 750 660
pH pH Units 7.93 6.48 : 9.16
Specific Conductance @ 25°C pmhos/cm 384 2500 2410
Aluminum mg/ <10 <10 <10
Calcium mg/l 57 560 520
Iron mg/l <10 <10 <10
Potassium mg/l <10 38 15
Magnesium mg/l <10 19 <10
Manganese mg/l <1.0 13 <1.0
Sodium mg/l 13 39 22




Table 7 .

(Continued)
i Page 20f9
Sample Identification and Date
P5-1A P5-1B P5-1C
Parameter Units ___2/26/93 2/26/93 2/26/93

TCLP Metals: '
Silver mg/l <0.10 <0.10 <0.10
Arsenic mgl <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10

- Cadmium mg/l <0.10 <0.10 <0.10
Chromium mg/l <0.10 <0.10 <0.10
Mercury mg/l <0010 <0.010 <0.010
Nickel mg/ <l.0 13 <i.0
Lead mgh <0.10 <0.10 <0.10
Selenium mg/l <0.10 <0.10 <0.10

TCLP Extraction Fluid Data:
Extraction Fluid No.1 No.1 No.1
pH with Deionized Water pH units 7.68 6.52 9.26
pH of TCLP Extract pH units 5.70 4.99 545
Amount of Sample Extracted . B 40,0 40.0 40.0

Volatile Organic Analyses:
Acetone ng/kg <1600 <2500 <3000
Benzene reg/kg <1600 <2500 <3000 .
Bromodichloromethane ng’kg <1600 <2500 <3000
Bromoform re/kg <1600 <2500 <3000
Bromomethane pe/kg <1600 <2500 <3000
2-Butanone ug/kg <1600 <2500 <3000
Carbon Disulfide pe/kg <1600 <2500 <3000
Carbon Tetrachloride ng/kg <1600 <2500 <3000
Chlorobenzene pe'’kg <1600 <2500 <3000
Dibromochloromethane ng'kg <1600 <2500 <3000
Chloroethane pe/kg <1600 <2500 <3000

.. Chloromethane pre’kg <1600 <2500 <3000

Chloroform pe/kg <1600 <2500 . <3000
1,1-Dichloroethane pe/kg <1600 <2500 <3000
1,2-Dichlorcethane pg/kg <1600 <2500 <3000
1,1.Dichloroethene ne'kg <1600 <2500 <3000
1,2-Dichloroethene pe’kg - <1600 <2500 - <3000
1,2-Dichloropropane neg’kg <1600 <2500 <3000
Cis-1,3-Dichloropropene pe/kg <1600 <2500 <3000
Trans-1,3-Dichloropropene re’kg <1600 <2500 <3000
Ethylbenzene ng’kg <1600 <2500 <3000
2-Hexanone ng'’kg <1600 <2500 <3000
Methylene Chloride pgkg <1600 <2500 <3000
4-Methyl-2-pentanone re/kg <1600 <2500 <3000
Styrene pe'kg <1600 <2500 <3000
1,1,2,2-Tetrachloroethane pre’kg <1600 <2500 <3000
Tetrachioroethene pre'kg <1600 <2500 <3000
Toluene ug/kg <1600 <2500 <3000
1,1,1-Trichloroethane ng’kg <1600 <2500 <3000
1,1,2-Trichloroethane . ng’kg <1600 <2500 <3000
Trichioroethene pa/kg <1600 <2500 <3000
Vinyl Chloride JT-7).74 <1600 <2500 <3000
Xylenes, Total pe’kg <1600 <2500 <3000




Table 7

(Continued)
Page 3of9
Sample Identification and Date :
P5-1A P5-1B P5-1C
Parameter Units 2/26/93 _2/26/93 2/26/93
Semivolatile Organic Analyses: )

Acenaphthene . pe’kg <410 <640 <760
Acenaphthylene pe’kg <410 <640 <760
Anthracene ngkg <410 <640 <760
Bm(z-chlomethyl)ether pgkg <410 <640 <760
Bn(z-ch]omethoxy)methane pe’kg <410 <640 <760
13(2-chlomnopmiyl)et er ngkg <410 <640 <760
Bm(2¢thylhexyl)p thalate ng/kg <410 <640 <760
- Benzo(a)pyrene ug/kg <410 <640 <760
a)anthracene ng/kg <410 <640 <760
)luoranthene ne/kg <410 <640 <760
ﬁ h.i)perylene pe/’kg <410 <640 <760
Jfuoranthene ne’kg <410 <640 <760
4—Bmmophen 1 Phenyl Ether ng/kg <410 <640 <760
Bu Ibenzyl Phthalate ng/kg <410 <640 <760
le ug/kg <410 <640 <760
sene ng/kg <410 <640 <760
loroaniline pe/kg <410 <640 <760
2-Chloronaphthalene pe/kg <410 <640 <760
2-Chlorophenol ne/kg <410 <640 <760
4—Chlorophenyl Phenyl Ether ne'kg <410 <640 <760
1 pg/kg <410 <640 <760
E‘C ug/kg <410 <640 <760
benzo(a,h)anthracene ng/’kg <410 <640 <760
Dibenzofuran pe/kg <410 <640 <760
2,4-Dic] hlom henol pg/’kg <410 <640 - <760
1,2-Dichlorobenzene ug/kg <410 <640 <760
L3-Dic.h]orobenzene ne/kg <410 <640 <760
1,4-Dichlorobenzene pe/kg <410 <640 <760
3,3-Dichlorobenzidine pg/kg <410 <640 <760
Diethyl Phthalate pg/ks <410 <640 <760
Dunethyl Phthalate ne/kg <410 <640 <760
z,4-nmaemi;> Iphenol ug/kg <410 <640 <760
Di-N-butyl fthalate rekg 940 870 1300

_ __4,6-Dinitro-o-cresol ue/kg <2100 <3200 <3800
2,4-D1mtrot.oluene negkg <410 <640 <760
6-Dinitrotoluene pe/kg <410 <640 <760
i-N-octyl Phthalate ne/kg <410 <640 <1760

2,4-Dinitrophenol pe/kg <2100 <3200 <3800
Fluoranthene pa/kg <410 <640 <760
Fluorene ne/’kg <410 <640 <760
Hexach] nrocyc]opent.sdlene pe/kg <410 <640 <760
Hexachlorobenzene pe/kg <410 <640 | <760
Hexachlorobutadiene pe/kg <410 <640 - <760
Hexachloroethane ng/kg <410 <640 <760
[ndeno(l 2,3-c,d)pyrene He/kg <410 <640 <760
pe/kg <410 <640 <760
Z-Nfethylnaphtha]ene ug’kg <410 <640 <760
N-Nitrosodiphenylamine pg/kg <410 <640 <760
N-Nitroso-di-n-propylamine pe’kg <410 <640 <760
Naphthalene pg’kg <410 <640 <760

2-Nitroaniline ng/kg <2100 <3200 <3800

3-Nitroaniline ne’kg <2100 <3200 <3800

4-Nitroaniline ng/kg <2100 <3200 <3800
Nitrobenzene pa/kg <410 <640 <760
?letrophenol Hg/kg <410 <640 <760

4-Nitrophenol ug'kg <2100 <3200 <3800
p-chloro.m-cresol pe/kg <410 <640 <760

Pentachlorophenol re’kg <2100 <3200 <3800
Phenanthrene pe/kg <410 <640 <760
Phenol na/kg <410 <640 <760
Pyrene pg/kg <410 <640° <760

2,4,5-Trichlorophenol ug/kg <2100 <3200 <3800
2,4,6-Trichlorophenol re/kg <410 <640 <760
1,2,4-Trichlorobenzene pe’kg <640 <760
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(Continued)
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Sample Identification and Date .
P5-2A P5-2B P5-2C
P5-2 (0-1.45) (1.45-3) (34.45)
Parameter Units 2/26/93 2/26/83 2/26/93 __2/26/93
Total Analyses:
Cyanide mg/kg <18 L) . -
Siiver mg/kg <3.41 - - -
Arsenic mg/kg <34.1 - - -
Barium mg’kg . 672 - - -
Beryllium mg/kg 110 - . . .
Cadmium mg/kg <341 - - -
Chromium mg/kg 89.1 . - -
Mercury mg/'kg <0.0920 - - -
Mbolybdenum mg/kg <17 - - -
Nickel mg/kg 74.7 - - -
Lead mg/kg 79.1 - - -
Antimony mg/kg 487 - - -
Selenium mg/’kg <0.370 - - -
Tin mg/kg 520 - - -
Columbium mg/kg 7900 . . -
Tantalum - mg/kg 5200 . . -
Gross Alpha pCilg - 44111 130420 390130
Gross Beta pCilg . 3416 5217 140£10
Isotopes:
Uranium-233 & 234 pCilg - 4.140.5 1041 3612
Uranium 236 pCi/g - 0.110.1 0.61+0.2 1,510.3
Uranium-238 pCig - 4.1+0.5 101 3912
Thorium-230 pCig - 2.840.5 1141 3812
Lead-210 @ 46 KeV pCig - 1.74£1.0 4.0+1.3 6.612.0
Thorium-234 @ 63.3 KeV pCilg - 4.3£1.3 6.8+£1.2 2143
Protactinium-234m @ 1001 KeV pCig - 7.446.0 1618 48116
Radium 226 pCig - 5.240.7 141 4112
Lead-214 @ 295.2 KeV pCilg - 2.240.3 6.040.4 19+l
Lead-214 @ 352.0 KeV pCig - 2.440.3 5.740.2 1931
Bismuth-214 @ 609.4 KeV pCilg - 2.010.2 5.610.3 1941
Bismuth-214 @ 1120.4 KeV pCig - 2.310.4 5.840.7 1841
Bismuth.214 @ 1764.7 KeV pCilg - 24104 5.31+0.6 1611
Actinium-228 @ 338 KeV pCig - 2.510.3 7.010.56 2241
Actinium-228 @ 911 KeV pCig - 2.740.3 7.6180.4 2411
Actinium-228 @ 968 KeV pCilg - 27404 8.610.6 2441
Lead-212 @ 238 KeV pCilg - 1.840.1 7.240.3 2311
Bismuth-212 @ 727 KeV pCi/g - 2.740.7 9.241.2 2612
Thallium-208 @ 583 KeV pCilg - 2.310.2 74104 2241
. Uranium-235 @ 143 KeV pCilg - 0.2040.13 0.35+0.19 11404
ASTM Analysis:
Alkalinity mg/l CaCO. 21.0 - . -
Ammonia mg/l anﬁ 15 - - -
Chloride mg/l <0.50 - - .
Fluoride mg/l 54 - - .
Nitrate mg/l NOg-N 2.5 - . .
Sulfate mg/l 450 - - -
pH pH Units 9.20 . . .
Specific Conductance @ 25°C Kmhos/cm 1310 - - -
Aluminum mg/l <10 - - .
Calcium mg/l 280 . - -
Tron mg/l <10 - . -
Potassium mg/l 12 - - -
Magnesium mg/l <10 - - -
Manganese mg/l <1.0 - . -
jum mg/l 14 - . -

See footnctes at end of table.
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Sample Identification and Date
P5-2A P5-2C
P5-2 (0-1.45) (1.45-3) (34.45)
Parameter Units 2/26/93 2/26/83 2/26/93 2/26/93
TCLP Metals: _
Silver mg/l <0.10 - - .
Arsenic mg/l <0.10 - - -
" Barium mg/l <10 - - .
Cadmium mg/l <0.10 . . .
Chromium- mg/l 0.11 - - -
Mercury mg/l <0.010 - - .
Nickel mg/ <10 - - .
Lead mg/l <0.10 . B -
Selenium mgl <0.10 - - -
TCLP Extraction Fluid Data: :
Extraction Fluid No.1 - - -
pH with Deionized Water pH units 2.52 - - -
pH of TCLP Extract , - pH units 6.04 - - -
Amount of Sample Extracted g 40.0 - - .
Volatile Organic Analyses: ]
Acetone ng/kg <2400 - - -
Benzene re’kg <2400 - - -
Bromodichloromethane pg/kg <2400 . - .
Bromoform pe/kg <2400 - . -
Bromomethane pg’kg <2400 - . -
2-Butanone ugkg - <2400 . . -
Carbon Disulfide ne'kg <2400 - - .
Carbon Tetrachloride ug'kg <2400 . - .
Chlorobenzene ng/kg <2400 - . -
. Dibromochloromethane ngkg <2400 - - .
Chloroethane pe/kg <2400 - . .
Chloromethane pa/kg <2400 - -
Chloroform pe'kg <2400 - - .
L1-Dichloroethane pa/kg <2400 - - -
1,2-Dichloroethane ng'’kg <2400 . - - -
1,1-Dichloroethene ug’kg <2400 . . -
1,2.Dichloroethene pe/kg <2400 - - -
1,2-Dichloropropane pe/’kg <2400 - - -
Cis-1,3-Dichloropropene rekg <2400 . - -
Trans-1,3-Dichloropropene pe/kg <2400 - - -
Ethylbenzene ug’kg <2400 - - .
2-Hexanone pe/kg <2400 . . -
Methylene Chloride ug/kg <2400 - . .
4-Methyl-2-pentanone pag/kg <2400 - - .
Styrene pe/kg <2400 - - .
1,1,2,2-Tetrachloroethane pe/kg <2400 - - .
" Tetrachloroethene pe/kg <2400 - - -
Toluene pe’kg <2400 - - -
1,1,1-Trichloroethane pe/kg <2400 - - .
1,1,2-Trichloroethane ug/kg <2400 - - -
Trichloroethene ug’kg <2400 - - .
Vinyl Chloride pe/kg <2400 - - -
Xylenes, Total ng/kg <2400 - . .

See footnotes at end of table.
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Sample Identification and Date

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

P5-2 (0-1.45) (1.45.3) (34.45)

Parameter Units __2/26/93 2/26/93 2/26/93 2/26/93

. Semivolatile Orga.nic Analyses:

Acenaphthen ) re/kg <610 - - -
Acenap hthylene pe/kg :gig - - -
Bm(z-chlomethyl)ether pe/ke <610 - . .
Bis(2-chloroethoxy)methane ne/kg <610 - - .
Bm(Zcmomxwpm%yl)ether ne/kg <610 - - -
Bxs(z-ethylhexyl) thalate . ug/kg 700 - . .
Benzo(a pekg <610 - - .
a)mthra.eene pe’kg <610 - - -
)luoranthene pg/kg <610 - - .
%,\)perylene ng/kg <610 - - -
ranthene re/kg <610 - - -
4-Bromopheri;l Phenyl Ether re/kg <610 - - -
hth re/kg <610 - - -
L S50 : : :
4-C] nmmlm e re/kg <610 - - -
2-Chloronaphthalene ne/kg <610 - - -
2-Chloropheno] _ . . ne/kg <610 - . .
4-Chlorophenyl Phenyl Ether : ug/’kg <610 . - .
o-('}reaoll pe’kg gig - . -
H‘benwg,h)nnthncene ug’kg <610 - - -
Dibenzofuran na/kg <610 - - .
2.4-Dichlorophenol ne/kg <610 . - -
1,2-Dichlorobenzene ng/’kg <610 - - -
1,3-Dichlorobenzene pekg <610 - . -
1,4-Dichlorobenzene ne/kg <610 - - -
3, 3-D1chlorobenzld1ne pe’kg <610 - - -
Dnetlexe'l Phthalate rg/kg <610 - - -
Dimethyl Phthalate ne’kg <610 - . -
4-D1met,:¥£henol ne/kg <610 - . .
i-N-buty he/kg 880 : : :
4,6-Dinitro-o-creso] pg/kg <3100 . . .
2,4-Dinitrotoluene ug/kg <610 - - .
6-Dinitrotoluene pe/kg <610 . . .
-N-octyl Phthalate ng/kg © <610 - - -
%l'u -Dinitrophenol ng/kg <3100 - - -
oranthene ug/kg <610 - - -
Fluorene ug/kg <610 - - .
Hexachlorocyclopentadiene ne/kg <610 - - -
Hexachlorobenzene pe/kg <610 - . -
*'-Tnm: jorobutadiene ug’kg <610 - - -
oroethane ng/kg <610 - - . .
.ndeno(1,2.3-c.d)pyrene He/kg <610 - - -
[sophorone pe'kg <610 - - -
2-Methylnaphthalene pg/kg <610 - - .
N-Nitrosodiphenylamine nug’kg <610 - - .
N-Nitroso-di-n-propylamine pg/kg <610 - - .
Naphthalene kg T <610 . - .
2-Nitroaniline ne’kg <3100 - - -
3-Nitroaniline pg/kg <3100 - - -
4-Nitroaniline ug/kg © <3100 - - -
Nitrobenzene ug/kg <610 - - -
2-h itrophenol pg/kg <610 - - -
4-Nitrophenol we/kg <3100 - . .
B: hloro-m-cresol pe/kg <610 - - -
ntachlerophenol pe’kg <3100 - . .
Phenanthrene ng/kg <610 - - .
Phenol ne/kg <<g}8 . - -
24, 5-'I‘r"' orophenol pe/kg <3100 . - .
2.4.6-Tric lorophenol pa/kg <610 . - .
1,2,4 -Trichlorobenzene ne'kg <610 - - .

See footnotes at end of table.
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Sample Identification and Date '
P5-3A - P5-3B P5-3C
P5-3 (0-1.6) (1.6-3.2) (8.24.9)
Parameter Units 2/26/93 _2/26/83 __2/26/93 2/26/93
Total Analyses: -
ide mg/kg <1l.7 - - -
Silver mg/kg <3.19 . - -
" Arsenic mg/kg <31.9 - - -
Barium mg/'kg 472 - - -
Beryllium mg/kg 9.70 - - -
Cadmium ‘mg/kg <3.19 - - -
Chromium mg/kg 484 - - -
Mercury mg/kg <0,0860 - - -
Mbolybdenum mg/kg <16 - - -
Nickel : mg/kg 714 - - -

* Lead mg/kg 63.3 - - -
Antimony mg/kg 409 - - -
Selenium . mg/kg <0.340 - - -

Tin ' mg/kg 1100 - - -

- Columbium mg/kg 1200 - - -
Tantalum mg/kg 270 - - -
Gross Alpha pCilg - 84114 40£10 1618
Gross Beta pCig - 3116 2146 2216

Isotopes: ’ i .
Uranium-233 & 234 pCilg - 6.840.7 2.310.4 0.610.3
Uranium 235 pCig - 0.140.2 0.140.1 0.040.1
Uranium-238 pCig - 7.010.8 2.640.5 0.410.3
Thorium-230 ) pCilg . 7.310.9 1.240.4 .0.410.3
Lead-210 @ 46 KeV pCilg - 3.010.9 0.010.6 2.010.7 -
Thorium-234 @ 63.3 KeV pCi/g . 4.9+0.8 2.541.0 1.110.5
Protactinium-234m @ 1001 KeV pCilg - 18+10 0.016.0 0.015.5
Radium 226 pCi/g . 9.310.9 3.240.6 17405 ..
Lead-214 @ 295.2 KeV pCi/g . 41104 1.5+0.2 10.9840.20
Lead-214 € 352.0 KeV . pCig - 4.540.2 1.610.1 1.010.1
Bismuth-214 @ 609.4 KeV pCi'g - 4.140.3 1.440.2 1.040.1
Bismuth-214 @ 1120.4 KeV pCig - 4.110.6 15404 0.9740.42

- Bismuth-214 @ 1764.7 KeV pCig - 3.8+06 1.640.3 0.57+0.31

. Actinium-228 @ 338 KeV pCig - 3.9104 1.540.3 1.1+0.2

- Actinium-228 @ 911 KeV pCi/g - 4.310.4 1.840.2° 1.340.2
Actinium-228 @ 968 KeV pCi/g - 42105 17404 12404
Lead-212 @ 238 KeV pCig - 33102 . . 1110.1 " 0.92+0.10
Bismuth-212 @ 727 KeV pCilg - 4.411.0 2.410.7 1.340.7
“Thallium-208 @ 583 KeV pCig - 3.940.3 1.410.2 12402
Uranium-235 @ 143 KeV pCilg - 0.00+0.12 0.2240.11 0.0040.09

ASTM Analysis: - ) : :
Alkalinity mg/l CaCO 54.0 - - -
Ammonia mg/l Nnaﬁ 6.3 . B .
Chloride mg/l 0.58 - - .
Fluoride - mg/l 38 - - .
Nitrate mgtNOg-N 5.0 - . .
Sulfate mg/l 900 - - -
pH : pH Units 10.31 . . .
Specific Conductance @ 25°C pmhos/cm 2230 - - -
Aluminum mg/l <10 - - .
Calcium mg/l 610 - - -
Iron mg/l <10 . . -
Potassivm . mgl <10 - - -
Magnesium mg/l <10 . - -
Manganese mg/l <1.0 - . .
Sodium mgl 13 - . .

" See footnotes at end of table.



Table 7

Xylenes, Total

(Continued)
: Page 8 of 9
Sample Identification and Date
- P5-3A P5-3B P5-3C
P53 (0-1.6) (1.6-32) (3.24.9)
Parameter Units 2/26/93 2/26/93 2/26/93 2/26/93
TCLP Metals:
Silver mg/l <0.10 - - -
Arsenic mg/l <0.10 - - -
Barium mg/l <10 - - -
Cadmium mg/l <0.10 - - -
Chromium mg/l 0.10 - - -
Mercury mg/l <0.010 . . -
Nickel mg/l <10 - - .
Lead mg/l <0.10 - - -
Selenium mg/l <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 ne/’kg <2200 - - .
Benzene pe/kg <2200 . - -
Bromodichloromethane pe’kg <2200 - - -
Bromoform pe/kg <2200 . - .
Bromomethane pe’kg <2200 - .- .
2-Butanone ng’kg <2200 - - .
- Carbon Disulfide re’kg <2200 - - .
Carbon Tetrachloride ng/kg <2200 - - -
" Chlorobenzene pe'kg <2200 .. . .
" Dibromochloromethane pe/kg <2200 - . -
Chloroethane pg/kg <2200 - - .
Chloromethane pa’kg <2200 - - .
Chioroform ug/kg <2200 . - -
1,1-Dichloroethane ng/kg <2200 . - .
1,2-Dichloroethane pe/’kg <2200 - . .
1,1-Dichloroethene ng/kg <2200 - - .
1,2-Dichloroethene ug’kg <2200 - - .
1,2-Dichloropropane pe'kg <2200 - - .
Cis-1,3-Dichloropropene re’kg <2200 - - -
Trans-1,3-Dichloropropene ne’kg <2200 . - -
Ethylbenzene pe/kg <2200 - - -
2-Hexanone pe’kg <2200 - - -
Methylene Chloride ug’kg <2200 - - .
4-Methyl-2-pentanone pg/’kg <2200 - . .
Styrene ug/kg <2200 - - -
1,1,2,2-Tetrachloroethane png’kg <2200 - - -
Tetrachloroethene re'kg <2200 - - .
Toluene pg/kg <2200 . - -
1,1,1-Trichloroethane ne’kg <2200 - - -
1,1,2-Trichloroethane we/kg <2200 . - .
Trichloroethene neg/’kg <2200 - - -
Vinyl Chloride pg’kg <2200 - . .
re’kg <2200 - - .

See footnotgé a:t end of table.



Table 7

(Continued)
Page 9of 9
__Sample Identification and Date ‘

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

P53 (0-1.6) (1.6-32) (324.9)

Parameter Units 2/26%3 22693 2/26/93 2/26/93

Semivolatile Organic Analyses:

Acenaphthene y pe’kg <570 - - .
Acenaphthylené pg/kg <B70 - . .
Anthracene . pg/kg <670 - - -
Bis(2-chloroethyl)ether pg/kg <570 - - -
Bis(2-chloroethoxy)methane pe'kg <570 . - -
Bisgzchlominopm%yl)ether pa/kg <570 - - .
Bis(2-ethylhexyl)phthalate ng/hkg <570 . - -
Benzo(a)pyrene weg/’kg <570 - - -
mnmhmeene pa/kg <570 - . .
Mluoranthene pe/kg <570 - - -
ME %i)perylene pe/kg <570 - - -
Yuoranthene pe/kg <670 . - -
4-Bromophenyl Phenyl Ether re/kg <570 - - -
Bmlznzyl hthalate rekg <570 - - -
C ie ng/hg <5670 - - .
sene nekg <670 . - -
o e pgkg <570 - - -
2-Chloronaphthalene ne/kg <570 - - -
2-Chloropheno ng/kg <870 . - -
4-Chlorophenyl Phenyl Ether pg/kg <570 - . .
- Lo S50 : : :
ibenzo(a,h)anthracene ne/kg <570 - - -
e en] hAn g : : :
-Dichlordpheno < - - -
1,2.Dic ﬁgenune ne/kg <570 - - “
1,3-Dichlorobenzene - . hg’kg <570 - - -
1,4-Dichlorobenzene pe/kg <870 - - -
3.3-Dichlorobenzidine pe/kg -<570 . - -
ﬁietgt'l Phthalate ng/kg <570 . . -
Dimethy! Phthalate ugkg <b70 . - -
2,4-Dim e,tt%l henol pe/kg <570 - - -
Di.N-buty] Phthalate LEe 880 : : :
~ —4,6-Dinitro-o-cresol ne/kg <2800 .- - -
2,4-Dinitrotoluene ng/kg <570 . . .
6-Dinitrotoluene ug/’kg <570 - - -
i-N-octyl Phthalate ne/kg <b70 - . -
4-Dinitrophenol pe’kg . - ‘-
oranthene pg’kg <570 - - -
Fluorene ne/kg <570 - - .
Hexachlorocyclopentadiene ug’kg <570 - - -
xachlorobenzene ng/kg <5670 - - -
Hexachlorobutadiene pe/kg <570 - - .
Hexachloroethane ne/kg <570 - . -
Indeno(1,2,3<,d)pyrene ng/kg <570 . - f
Isophorone re/kg <570 - - .
9 Methymaphthalene he/kg 570 : : :
N-Nitrosodiphenylamine ng/kg <570 - - .
N-Nitroso-di-n-propylamine pekg <570 . - .
Naphthalene : pa/kg <570 . . .
2-Nitroaniline ngkg <2800 - . .
8-Nitroaniline wekg <2800 - . -
. 4-Nitroaniline ug/kg <2800 . . -
Nitrobenzene - ug/kg <570 - - -
2-Nitrophenol ug/’kg <570 - - .
4-Nitrophenol ng/kg - . .
g:hlom-m-creaol ne/kg <570 - - -
ntachlorophenol pgkg - - - -
Phenanthrene ue/kg <570 - - -
Phenol ‘ pgkg <570 . - .
ne pe/kg <570 - - -
2,4,5-Trichlorophenol ue/kg <2800 - - .
2,4,6-Trichlorophenol re/kg <670 - - -
1,2,4-Trichlorobenzene pe/kg <570 - - -

(1)Dash denotes not analyzed.



Table 8

Summary of Waste Chemistry Data
Pond 6 Residuss
Fansteel, Inc.
"Muskogee, Oklahoma
Page 10f 3
Sample Identification and Date
Pe.1 P6-2
0-3) (0-3)
Parameter Units 2/20/93 __2/20/93
Total Analyses:
Cyanide mg/kg 28 <28
Silver mg/kg <4.72 <b.48
Arsenic mg/kg <47.2 © <bB4.8
Barium mg/kg 195 742
lium mg/kg 10.9 9.00
ium mg/kg 110 ; <548
Chromium mg/kg 249 183
Mercury mg/kg 0.221 0.414
Mbolybdenum mg/kg <24 7
Nickel mg/'kg 648 29.7
Lead - mgkg - <47.2 <54.8
" Antimony mg/'kg 126 134
Selenium mg/kg <0.510 : <0.570
Tin mg/kg 1100 1400
Columbium mg/kg 260 2700
Tantalum W 310 960
Gross Alpha /g 110420 150420
Groes Beta pCig 6547 8717
Isotopes: .
Uranium-233 & 234 pCilg 8.410.7 1741
Uranium-235 ) pCilg 0.310.1 2.440.5
Uranium-238 pCi/g 8.610.7 1911
Thorjum-230 pCilg 8.2+0.9 8.010.7
Lead-210@ 46 KeV - pCi/g 3.1+1.0 4.010.8
Thorium-234 @ 63.3 KeV pCig 7.910.8 1412
Thorium-234 @92.6 KeV - pCi/g 7.0£1.0 1142
Protactinium-234m @ 1001 KeV pCi/g 2018 3319
Radium 226 pCig 1241 15£1
Lead-214 @ 295.2 KeV pCilg 3.8104 44304
Lead-214 @ 352.0 KeV - pCilg 44102 4.610.2
Bismuth-214 @ 609.4 KeV pCilg - 4.140.2 4.310.2
Bismuth-214 @ 1120.4 KeV pCi/g 4.310.6 44306
Bismuth-214 @ 1764.7 KeV pCig 3.610.6 4.140.5
Actinium-228 @ 338 KeV pCilg 4.5:04 4.240.4
Actinium-228 @911 KeV . pCi'g 4.5:04 ~ 4.640.3
" Actinium-228 @ 968 KeV pCilg 5.01+0.6 5.240.6
Lead-212 @ 238 KeV pCilg 4.240.3 3.9+0.2
Bismuth-212 @ 727 KeV - . pCig 5.640.9" 5.240.8
Thallium-208 @ 583 KeV pCig 4.410.3 4.540.3
Uranium-235 @ 143 KeV pCilg 0.4610.15 0.6610.17
Potassium-40 @ 1460 KeV pCi'g 9.9+01.0 7.2£0.8
ASTM Analysis:
Alkalinity mg/l CaCO 18.0 8.00 .
Ammonia NHS-la‘ 0.51 0.84
Chloride mg/l 22 39
Fhioride nﬁ/l 11 4.6
Nitrate mg/l NOg-N <0.10 0.14
Sulfate : n#l; 73 1200
_ pH Units 7.93 8.08
ific Conductance @ 25°C pmhos/cm 283 2090
minum mg/ <10 <10
Calcium mg/l 41 520
Iron mg/l <10 . <10
Potassium mg/ 15 17
Magnesium mg/l <10 <10
Manganese mg/l <l.0 <l.0
Sodium - mg/l <10 <10




Table 8

(Continued)
Page 20f 3
Sample Identification and Date
P6-1 P6-2
. (0-3) (0-3)
Parameter Units 2/20/93 2/20/93
TCLP Metals:
Silver mg/l <0.10 <0.10
Arsenic mg/l <0.10 <0.10
Barium mg/l <10 <10
Cadmijum mg/l . <0.10 <0.10
Chromium mg/l - <0.10 <0.10
Mercury mg/l <0.010 <0.010
Nickel mg/l <1.0 <1.0
Lead mg/l <0.10 <0.10
Selenjium mg/l <0.10 <0.10
TCLP Extraction Fluid Data: :
Extraction Fluid No.1 No.1
pH with Deionized Water pH units 8.90 9.00
PH of TCLP Extract pH units 5.76 5.29
Amount of Sample Extracted g 400 400
Volatile Organic Analyses:
Acetone pg/kg <3300 <3700
Benzene pg'kg <3300 <3700
Bromodichloromethane ng/kg <3300 <3700
Bromoform re’kg <3300 <3700
Bromomethane pe/kg <3300 <3700
2-Butanone pe’kg <3300 <3700
Carbon Disulfide ne’kg <3300 <3700
Carbon Tetrachloride rgkg <3300 <3700
Chlorobenzene pe’kg <3300 <3700
Dibromochloromethane pg'kg <3300 <3700
Chloroethane pe/kg <3300 <3700
Chloromethane pg'kg <3300 <3700
Chloroform pg/kg <3300 <3700
1,1-Dichloroethane re/kg <3300 <3700
1,2-Dichloroethane rekg <3300 <3700
1,1-Dichloroethene nglkg <3300 <3700
1,2-Dichloroethene ng’kg <3300 - <3700
1,2-Dichloropropane pg/kg <3300 <3700
"Cis-1,3-Dichloropropene rgkg <3300 <3700
Trans-1,3-Dichloropropene re’kg <3300 <3700
Ethylbenzene rg'kg <3300 <3700
2-Hexanone ng'kg <3300 <3700
Methylene Chloride pe’kg <3300 <3700
4-Methyl-2-pentanone pe/kg <3300 <3700
Styrene pg’kg <3300 <3700
1,1,2,2-Tetrachloroethane pe’kg <3300 <3700
Tetrachloroethene pe’kg <3300 <3700
Toluene ne/kg <3300 <3700
1,1,1.Trichloroethane ngkg <3300 <3700
1,1,2-Trichloroethane ug’kg <3300 <3700
Trichloroethene ngkg <3300 <3700
Vinyl Chloride ng’kg <3300 <3700
Xylenes, Total pg/kg <3300 <3700




v

Table 8

(Continued)
Page 30f3
Sample Identification and Date
Pe:-1 P6-2
(0-3) (0-3)
Parameter Units 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenaphthene . pe/kg <990 <990
Acenaphthylene . ne/kg - <990 <990
Anthracene . ) pre/’kg <990 <980
Bis(2-<chloroethyl)ether ng’kg . <990 <990
Bis(2-chloroethoxy)methane re/kg <990 <990
Bis(2-chl omisopmglyl)ether pe’kg <930 <990
Bis(2-ethylhexyl)phthalate : ngkg - . <930 <990
Benzo(a)pyrene ng/kg <990 <990
Benzo(a)anthracene He/kg <990 <990
Benzo(b)fluoranthene . ne/kg <990 <990
Benzo(E h,i)perylene pre'kg : <990
Benzo(E)ffucranthene _ ng’kg . <930 <990
4-Bromophenyl Phenyl Ether : neg’kg <990 <990
Butylbenzyl Phthalate re'’kg ) <990 <990
Carbazole negkg <990 <990
C'h.?‘nene . . pe/kg ) <990 - <990
4-Chloroaniline pe’kg <990 <990
2-Chloronaphthalene ug/kg <990 <990
2-Chloropheno] Hgkg o <990 <990
4-Chlorophenyl Pheny] Ether . re/’kg <990 - <990
o-Cresol pe/kg <990 <990
507& - pe/kg <990 <990
ibenzo{a,h)anthracene ne’kg <990 <930
Dibenzofuran re/kg <990 <990
2.4-Dic nmggenol  pg/kg <990 <990
1,2-Dichlorobenzene pe/kg <990 <990
1,3-Dichlorobenzene re/kg <990 <990
1,4-Dichlorobenzene pe/kg <990 <990
3,3-Dichlorobenzidine ng’kg <990 <990
Diethyl Phthalate ng/kg <990 <990
Dimethyl Phthalate re/kg <990 <990
2:4-Dimeth lghenol pe'kg <9%0 <980
Bi-N.butyl Phthalate ne/kg % <950
4,6-Dinitro-o-cresol Hekg <4800 <4800
2,4-Dinijtrotoluene pra/kg <990 <9
2,6-Dinitrotoluene ne/kg <990 <990
Di-N-octyl Phthalate ng’kg <930 <990
glé-Dinitmphenol pe/kg <4800 <4800
Fluoranthene ue/kg <990 <9
Fluorene ng/kg <990 <990
Hexachlorocyclopentadiene ng/kg <990 <990
exachlorobenzene pe’kg - <990 <990
Hexachlorobutadiene rekg <990 <990
Hexachloroethane ne'kg <990 - <990
[ndeno(1,2,3,d)pyrene ug/kg <990 <990
Isophorone rekg <990 <990
methylnaphthalene pg/kg <990 <990
N-Nitrosodiphenylamine ng’kg <990 <990
N-Nitroso-di-n-propylamine pe/kg <990 <990
aphthalene re'kg <990 <990
2-Nitroanjline pe/kg <4800 <4800
3-Nitroaniline pe/kg <4800 <4800
4-Nitroaniline pre/kg <4800 <4800
Nitrobenzepe pe/kg <9%0 <990
2-Nitropheno] pa’kg <990 <990
4-Nitrophenol pa’kg <4800 <4800
hloro.m-cresol ngkg <990 <990
entachlorophenol pe’kg <4800 <4800
Phenanthrene rg/kg <990
eno] pe/kg <990 <990
ne pg/kg <990 <990
2,4,5-Trichlorophenol ne/’kg <4800 <4800
2,4,6-Tric Mog:enol ne/kg <990 <990
1,2,4-Trichlorobenzene pg/kg <990 <990




Table 9

Summary of Wasts Chemistry Data
Pond 7 Residues
Fansteel, Inc.
Muskogee, Oklahoms
Page 10f 3
Sample Identification and Date
P71 P7.2
(0-3) (0-3)
Parameter : Units __2/20/93 __2/20M93
-Total Analyses:
Cyanide mg/kg <3.3 <3.7
Silver mg/kg . <b6.71 <6.42
Arsenic’ mg'kg <b7.1 <64.2
Barium } mg/kg 798.7 91.7
ium . mg/'kg 226 214
Cadmium . mg/kg <56.71 <6.42
Chromium mg/kg 358 406
Mercury - mg/kg 1.72 2.98
Mbolybdenum mg/kg <29 . <32
Nickel mg/kg 95.0 61.1
Lead mg/kg 102 - 98.4
Antimony mg/kg 623 366
Selenium mg/kg <0.650 <0.750
* Tin . mg/kg 3000 8400
Columbium ‘mg/kg 7600 5700
Tantalum xpngkg 1600 1900
Groes Alpha g 310430 680440
Gross Beta pCilg 130110 270£10
Isotopes: : :
Uranium-233 & 234 ‘ pCig 2612 T4+4
Uranium-235 pCig 1.3+0.5 . 3.9+1.0
Uranium-238 ’ pCig 2542 8146
Thorium-230 + pCilg 2411 5443
1ead-210 @ 46 KeV pCi/g ' 1243 1646
Thorium-234 @ 63.3 KeV pCilg ) 2614 5744
Thorium-234 @ 92.6 KeV pCilg 20412 5147
Protactinium-234m @ 1001 KeV ) pCilg 32+16 88424
Radium 226 pCilg 3242 9243
Lead-214 @ 295.2 KeV pCi/g 1241 32+1
Lead-214 @ 352.0 KeV pCig 13+1 35+1
Bismuth-214 @ 609.4 KeV pCig 12+1 33+1
Bismuth-214 @ 1120.4 KeV pCig . 121 332
Bismuth-214 @ 1764.7 KeV pCig 1041 ’ 3012
Actinium-228 @ 338 KeV pCig 13+1 3512
Actinium-228 @ 911 KeV pCig 15+1 ' 3711
‘Actinium-228 @ 968 KeV pCig : 1511 3812
Lesd-212 @ 238 KeV pCVg Cletl 3312
Biamuth-212 @ 727 KeV pCi/g 1741 393
Thallium-208 @ 583 KeV pCig 1311 3641
Uranium-235 @ 143 KeV pCig - 1.140.3 . 2.840.6
Potassium-40 @ 1460 KeV . pCilg : 5.1£1.0 5.6+1.8
ASTM Analysis:
Alkalinity mg/l CaCO ’ 20.0 14.0
Ammonia mg/l NHS-]& - 78 3.3
Chloride mg/l 22 8.9
Fluoride : l%/l . 54 29
. Nitrate mg/l NOg-N <0.10 <0.10
Sulfate 720 140
pH Units 8.02 9.57
ific Conductance @ 25°C pmhos/cm - 1530 736
minum mg/l <10 <10
Calcium : mg/l 64 240
Iron mg/l <10 <10

Potassium mg/l
Magnesium mg/ <10 . <10
Manganese mg/l <1.0 <1.0
Sodium mg/l 40 53




Table 9

(Continued)
Page 20f 3
___Sample Identification and Date
P11 P72
. (0-3) (0-3)
Parameter Units . 2/20/93 2/20/93
TCLP Metals:
Silver mgl <0.10 <0.10
. Arsenic mg/l <0.10 : <0.10
Barium : mg/l <l0 <10
* ‘Cadmium . mg/l <0.10 <0.10
Chromium ; mg/ - <0,10 <0.10
. Mercury - mg1 <0.010 <0.010
Nickel ) mg/l ; <l.0 <1.0
* Lead . mg/l . <0.10 <0.10
- Selenium , . mgh ' <0.10 ' <0.10
TCLP Extraction Fluid Data: s o
Extraction Fluid ) No.1 No. 1
pH with Deionized Water : pH units 8.85 9.48 .
pH of TCLP Extract pH units 541 5.56
Amount of Sample Extracted g ) 40.0 40.0
. Volatile Organic Analyses: - . :
Acetone ‘ pe/kg <4200 ’ <4800 .
Benzene ’ ue/kg . <4200 : <4800
Bromodichloromethan : : pg/kg . . <4200 <4800
Bromoform - . - pghkg <4200 <4800
Bromomethane - pglkg _ <4200 <4800
2-Butanone " - nglkg o <4200 <4800
Carbon Disulfide kg ; <4200 .~ <4800
Carbon Tetrachloride : pe/kg o <4200 - - <4800
Chlorobenzene _ re/kg ' <4200 ’ <4800
Dibromochloromethane i pekg <4200 <4800
Chloroethane - ughkg ’ <4200 . <4800
Chloromethane T pghkg T <4200 - <4800
Chloroform - © pglkg <4200 <4800
R 1,1.Dichloroethane ne’kg T <4200 <4800
1,2-Dichloroethane ' " - ughkg . <4200 . <4800
1,1-Dichloroethene re'’kg <4200 <4800
1,2.Dichloroethéne : nreg/kg o <4200 - <4800
1,2-Dickloroprépane =~ . : ug/kg <4200 <4800
Cis-1,3-Dichloropropene o ug’kg ) <4200 T <4800
Trans-1,3-Dichloropropene : ng/kg : <4200 <4800
Ethylbenzene ' ugkg . <4200 . <4800
2-Hexanone re/kg ’ <4200 . <4800
Methylene Chloride ng'kg ) <4200 <4800
4-Methyl-2-pentanone _ ne/kg <4200 <4800
Styrene . re/kg . <4200 <4800
1,1,2,2:Tetrachloroethane -ng/kg ' <4200 <4800
Tetrachloroethene ueg'kg <4200 <4800
Toluene - ) pe’kg | T <4200 <4800
1,1,1-Trichloroethane S re/kg <4200 <4800
1,1,2-Trichloroethane ng/kg : <4200 . <4800
Trichloroethene . ' pe'kg <4200 <4800
Vinyl Chloride - pe/kg : _ - <4200 <4800

Xylenes, Total ' pg/kg ) <4200 <4800




Table 9

(Continued)
Page 30f3
Sample Identification and Date
P71 P72
(0-3) (0-3)
Parameter Units 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenaphthene ug’kg <990 <1300
Acenaphthylene ue/kg <990 <1300
Anthracene rekg <990 <1300
Bis§2-ch omethyl)ether Re'kg <990 <1300
Bis(2-ch] omethoxy)methane ug’kg <980 <1300
Bis(2-chloro ylether ng/kg <390 <1300
Bis(2ethylhexyhpnthalate pe/kg <990 1300
Benzo{a)pyrene pg’kg <930 <1300
Benzo{a)anthracene pekg <990 <1300
nzo(b)ﬂuoranthene pe/kg <990 <1300
E h,i)perylene ne/kg <990 <1300
Benzo( jfluoranthene pg/kg <990 <1300
4-Bmmopherg1 Phenyl Ether ug/kg <990 <1300
But{lbenzyl Hg/kg <990 <1300
ngkg <980 <1300
sene pg/kg <990 <1300
4-Chloroaniline ug’kg <990 <1300
2-Chloronaphthalene pe/kg <980 <1300
2-Chloropheno] . ug/kg <990 <1300
4-Chlorophenyl Phenyl Ether He/kg <9%0 <1300
0-Cresol re/kg <990 <1300
reso] ug/kg <990 <1300
ibenzo(a,h)anthracene ng/kg <990 <1300
benzoﬁ:ran pre/kg <990 <1300
2.4-Dichlo g::enol ng’kg <990 <1300
1,2.Dichle nzene re’kg <990 <1300
1,3-Dichlorobenzene Hg/kg <990 <1300
1,4-D1c orobenzene ng/kg <990 <1300
3-Dichlorobenzidine pe/kg <1300
Dxethyl Phthalate ne/kg <990 <1300
Dimethyl Phthalate ug/kg <1300
2,4-D1meth¥>£heno] pg’kg <990 <1300
_ Di-N-butyl Phthalate pg/kg <290 <1300
4,6-Dinitré-o-cresol - pe/kg <6100
2.4-Dinitrotoluene pre/kg <990 <1300
2,6-Dinitrotoluene ng/’kg <990 <1300
Di-N-octyl Phthalate He'kg <990 <1300
2 4-Dinitrophenol pe/kg <5100
"luorant hene pe/kg <990 <1300
Fluore ne/kg <990 <1300
..-Iexachlorocyclopentadiene pe/kg <990 <1300
exachlorobenzene - ng/kg <990 <1300
Hexachlorobutadiene ng/kg <990 <1300
Hexachloroethane re’kg <990 <1300
]Lndeno(l 2,3-¢,d)pyrene ug/kg <990 <1300
Iso pe/kg <990 <1300
2 hfethylnnphthalene re’kg <980 <1300
N-Nitrosodiphenylamine pe’kg <990 <1300
-N:tmso-d:-n-pmpylamme re’kg - <990 <1300
Naphthalene pg’kg <9%0 <1300
2-Nitroaniline pe/kg <5100
3-Nitroaniline re/kg <5100 <6400
4-Nitroaniline re’kg <5100 <6400
Nitrobenzene - re/kg <990 <1300
2-N1tropheno] re/kg - <990 <1300
4-Nitrophenol ng/kg <5100 <6400
gchlom -m-cresol rg/kg 90 . <1300
entachlorophenol ng’kg <5100 <6400
Phenanthrene ng’kg <990 <1300
Phenol pg/kg <990 <1300
ng/kg <990 <1300
2.4, -Tru' Mophenol pg/kg <5100 <6400
2,4,6-Tric henol re/kg - <990 <1300
1.2,4-Tric enzene pg/kg <990 <1300
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Sample Identification and Date
P8.1A Ps-1B P8-1C P8.2A P8-2B
- (7-14) (14-21) (0-9) (9-14)
Parameter Units 2/22/93 2/22/93 _2/22/93  2/22/93 2/22/93
Total Analyses: ,
Cyenide mg/kg <43 L6} <3.5 <9 22
Silver mg/kg <B.54 - <6.69 <5.87 <3.86
Areenic mg/kg <854 - 81.2 70.4 58.0°
Barium mg/kg 4.4 - 717 46.7 64.3
lium mg/kg 20.2 - 17.9 124 115
C fum mg/kg <8.54 -  <6.69 <65.87 <3.86
Chromium mg/kg. 992 . 486 2175 74.7
Mercury mg/kg 0.692 - 0.538 0.435 0.681
Molybdenum mg/kg <43 - <33 <19
Nickel mg/kg 73.8 . i 69.7 27.4
Lead mg/'kg <B5.4 - <66.9 <68.7T <38.6
Antimony mg/kg 168 - 358 158 120
Selenium mg/kg <0.850 - <0.7060 <0.590 <0.430
Tin mg/kg 1600 . 1800 960 360
Columbium mg/kg 3200 - 5400 3300 1900
Tantalum x;g/kg 1400 - 2700 1200 1400
Cross Alpha Vg 300120 150120 240120 120420 160120
Igmss Beta pCig 190110 8218 110110 637 5917
topes:
Uranium-233 & 234 pCig 7415 28+2 32+2 16+1 9.640.9
Uranium-236 pCig 2.710.9 1.1+0.4 1.410.5 1.140.3 0.7140.2
Uranium-:238 pCig 7315 31+2 3442 1741 9.940.9
Thorium-230 pCi/g 1431 12¢1 2441 101 13+1
Lead-210 @ 46 KeV pCi/g 9.0:2.2 24322 10+2 4.2+1.9 3.1+1.1
Thorium-234 @ 63.3 KeV pCilg 6015 2142 2614 12+1 6.6£2.1
Thorium-234 @ 92.6 KeV pCilg 4814 1441 2143 11+1 8.8£1.0
Protactinium-234m @ 1001 KeV -pCilg 130120 42+14 5014 2749 13+10
Radium 226 pCilg 5742 2611 32+1 1941 1341
Lead-214 @ 295.2 KeV pCilg 9.410.6 5.240.5 8.440.6 5.5+0.5 8.310.5
Lead-214 @ 352.0 KeV pCig 9.740.4 5.940.3 - 9.940.3 6.410.3 8.410.3
Bismuth-214 @ 609.4 KeV pCig 9.610.4 5.810.3 9.740.4 6.110.3 8.410.3
Bismuth-214 @ 1120.4 KeV pCi/g 9.610.8 5.740.8 8.740.8 6.310.6 8.610.7
Bismuth-214 @ 1764.7 KeV pCi/g 9.540.7 4.810.6 8.310.7 5.240.7 7.740.6
Actinium-228 @ 338 KeV pCig o 1141 6.010.6 7.840.5 4.910.5 9.940.6
Actinium-228 @ 911 KeV pCig 12¢1 6.240.4 8.310.6 5.510.4 1041
Actinium-228 @ $68 KeV pCilg 12+1 6.410.6 8.610.7 5.310.6 1241
Lead-212 @ 238 KeV pCi'g 11+1 5.740.4 8.310.3 4.940.4 10+1
Bismuth-212 @ 727 KeV .pCilg 1411 6.711.2 9.611.2 5.9+1.1 12+1
Thallium-208 @ 583 KeV pCig 1141 5.910.4 7.510.4 5.310.3 9.910.4
Uranium-236 @ 143 KeV pCilg 2.410.3 7.2+1.8 1.240.2 0.9110.19 0.4740.18
Potassium-40 @ 1460 KeV pCi/g 6.010.1 49110 5.310.9 5.010.9 2.240.8
ASTM Analysis:
Alkelinity mg/l CaCO 77.0 - 36.0 69.0 2080
Ammonia mg/l NH3- 13 - 18 12 74
Chloride mg/l 36 - 38 42 25
Fluoride n#ll 8.1 - 9.0 4.1 24
Nitrate mg/l 03-N 0.20 - <0.10 <0.10 <0.10
Sulfate nﬁ/l 270 - 180 890 730
g!{ o pH Units 9.95 - 9.01 10.99 10.97
ific Conductance @ 25°C pmhos/cm 1060 - 1240 2060 8350
uminum mg/l <10 - <10 <10 <10
Calcium mg/l 110 - 130 410 1300
Iron mg/l <10 - <10 <10 <10
Potassium mg/ 43 - 52 74 32
Magnesium mg/l <10 - <10 <10 <10
Manganese mg/l <1.0 - <1.0 <1.0 <1.0
Sodium mg/l 63 - 83 88 49

See footnotes at end of table.
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Sample Identification and Date
Ps-1A P8-1B P8.1C Ps.2A P8-2B
0-7) (7-14) (14-21) (0-9) (9-14)
Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
TCLP Metals:
Silver mg/l <0.10 - <0.10 <0.10 <0.10
Arsenic mg/l 0.11 - <0.10 0.12 <0.10
Barium mg/l <10 - <10 <10 <10
Cadmium mg/ <0.10 - <0.10 <0.10 <0.10
Chromium mg/l <0.10 - <0.10 <0.10 <0.10
Mercury mgi <0.010 - <0.010 <0.010 <0.010
Nickel mg/ <l.0 - <1.0 <1.0 <10
Lead mg/l <0.10 . <010  <0.10 <0.10
Selenium mg/l <0.10 - <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: ' .
Extraction Fluid No.1 - No.1 No. 1 No. 2
pH with Dejonized Water pH units 9.83 - 9.10 10.93 12.55
pPH of TCLP Extract pH units 5.92 - 5.50 6.93 11.97
Amount of Sample Extracted g 40.0 - 40.0 40.0 40.0
Volatile Organic Analyses: .
Acetone re'kg <57000 <42000 <4500 .<38000 3000
Benzene pe’kg <57000 <42000 <4500 <38000 <28000
Bromodichloromethane ug/kg <57000 <42000 <4500 <38000 - <28000
Bromoform pe/kg <57000 <42000 <4500 <38000 <28000
Bromomethane pe’kg <57000 <42000 <4500 <38000 <28000
2-Butanone pe/kg <57000 <42000 <4500 <38000 <28000
Carbon Disulfide pe/kg <57000 <42000 <4500 <38000 <28000
Carbon Tetrachloride re/kg <57000 <42000 <4500 <38000 <28000
Chlorobenzene re’kg <57000 <42000 <4500 <38000 <28000
Dibromochloromethane pe/kg <57000 <42000 <4500 <38000 ©  <28000
Chloroethane pg/kg <57000 <42000 <4500 <38000 <28000
Chloromethane ng/kg <57000  <42000 <4500 <38000  <28000
Chloroform pe/kg <57000 <42000 <4500 <38000 <28000
1,1-Dichloroethane re/kg <57000 <42000 <4500 <38000 <28000
1,2-Dichlorvethane ne/kg <57000 <42000 <4500 <38000 <28000
1,1-Dichloroethene ng/kg <57000 <42000 <4500 <38000 <28000
1,2-Dichloroethene pe/kg <57000 <42000 <4500 <38000 <28000
1,2-Dichloroproparie pe’kg <57000 <42000 <4500 <38000 <28000
Cis-1,3-Dichloropropene ne’kg <57000 <42000 <4500 <38000 <28000
Trans-1,3-Dichloropropene ne/kg <57000 <42000 <4500 <38000 <28000
Ethylbenzene rg/’kg <57000  <42000 <4500 <38000 <28000
2-Hexanone pg/kg <57000. . <42000 <4500 <38000 <28000
Methylene Chloride ng/kg <57000 ©  <42000 <4500 <38000 <28000
4-Methyl-2-pentanone ng/kg 120000 190000 37000 120000 120000
Styrene . pe’kg <57000 <42000 <4500 <38000 <28000
1,1,2,2-Tetrachloroethane re/kg <57000 <42000 <4500 <38000 <28000
Tetrachloroethene png/kg <57000 <42000 <4500 <38000 <28000
Toluene : ue’kg <57000 <42000 <4500 <38000 <28000
1,1,1-Trichloroethane pe’kg <57000 <42000 <4500 <38000 <28000
1,1,2-Trichloroethane pe/kg <57000 <42000 <4500 <38000 <28000
Trichloroethene ne'kg <57000  <42000 <4500 <38000 = <28000
- Vinyl Chloride pg/kg <57000 <42000 <4500 <38000  <28000
Xylenes, Total ng’kg <57000 <42000 <4500 <38000 <28000

See footnotes at end of table.
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Sample Identification and Date
P8.1A  P8.1B P8-1C P8-2A P8.2B
0.7) . (7-14) . (421 (0-9) -(9-14)

Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Semivolatile Organic Analyses:
Acenaphthene re/kg <1300 <990 <990 <990 <660
Acenaphthylene pe/kg . <1300 <990 <990 <990 <660
Anthracene pg/kg <1300 <890 <990 <990 <660
Bis(2-<chloroethyl)ether re/kg <1300 <990 <990 <990 <660
Bis(2-chloroethoxy)methane pa/kg <1300 <990 <990 <990 <660
' Bgs(2-c}ﬂomisopm%yl)ether pe/kg <1300 <990 <990 <990 <660
Bis(2-ethylhexyl)phthalate pe/kg <1300 <890 <990 <990 <660
Benzo(a)pyrene pg/kg <1300 <990 <930 <990 <660
Benzo{a)anthracene pekg <1300 <990 <990 <990 <660
Benzo(b)fluoranthene pgkg - <1300 <890 <990 <990 <660
Benzo(g h,i)perylene pe/kg <1300 90 <990 <930 <660
Benzo(k)fluoranthene ‘ ne/kg <1300 <990 <990 <990 <660
4—Bromophe1i;'1 Pheriyl Ether pekg <1300 <990 <990 <990 <660
]B;lglbenzyl hthalate ng/kg <1300 <990 <990 <990 <660
Carbazole” pe/kg <1300 <990 <990 <890 <660
ysene pgkg <1300 <990 <990 <390 <660
4-Chloroaniline ug/kg <1300 <990 <990 <990 <660
2-Chloronaphthalene pg/kg <1300 <990 <990 <990 <660
loropheno pe/kg <1300 <990 . <990 <990 <660
. 4-Chlorophenyl Phenyl Ether pg/kg <1300 <990 <990 <990 <660
8ol 1g/kg <1300 <990 <990 <990 <660
ECmol ug/kg <1300 <990 <990 <990 <660
ibenzo(a,h)anthracene pe/kg <1300 <990 €990 <990 <660
Dibenzofuran pg/kg <1300 <990 <990 <990 <660
. 2,4-Dichlorophenol pe/kg <1300 <9 - <990 <990 <660
1,2-Dichlorobenzene pe/kg: <1300 <990 <990 <990 <660
1,3-Dichlorobenzene pe/kg <1300 <990 <990 <990 <660
1 4-Dichlorobenzene pe/kg <1300 <990 <990 <990 <660
3,3-Dichlorobenzidine pe/kg <1300 <990 <990 <980 <660
Diethyl Phthalate pe/kg <1300 <990 <990 <990 <660
Dimethyl Phthalate rg/kg <1300 <9890 <990 <990 <660
2,4-Dimet| h;lghenol Hg/kg . <1300 <990 <9380 <990 <660
Di-N-butyl Phthalate pg/kg <1300 <990 1000 1400 <660
4,6-Dinitro-c-cresol ne/kg <4800 <5100 <5100 <3200
2.4-Dinitrotoluene pgkg <1300 <890 <990 <990 <660
2,6-Dinitrotoluene pg/kg <1300 <990 <990 <990 <660
Di-N-octyl Phthalate ug/lkg <1300 <9%0 <990 <930 <660
4-Dinitrophenol pe/kg <4800 <5100 <5100 <3200
oranthene ne/kg <1300 <980 <990 <990 <660
Fluorene : pekg <1300 <990 <990 <990 <660
Hexachlorocyclopentadiene . rghks <1300 <990 <990 <990 <660
Hexachlorobenzene pe/kg <1300 <990 <990 <990 <660
exach)orobutadiene neg/’kg <1300 <990 <990 <990 <660
Hexachloroethane ug/kg <1300 <990 <990 <990 <660
Indeno(1,2,3-c,d)pyrene ne/kg <1300 <990 <990 <660
Isgghorone pg/kg <1300 <990 . <990 <990 <660
2-Methylnaphthalene pe/kg <1300 <990 <990 <880 <660
N-Nitrosodiphenylamine ne/kg <1300 <990 <990 <990 <660
N-Nitroso-di-n-propylamine ng/kg <1300 <990 <990 <990 <660
N.?hthalene ' ne/kg <1300 <990 <990 <890 <660
2.Nitroaniline re/kg <64 <4800 <5100 <5100 <3200
3-Nitroaniline pe/kg <6400 <4800 <5100 <5100 <3200
4-Nitroaniline nghkg <6400 <4800 <5100 <5100 <3200
Nitrobenzene V ugkg <1300 <990 <990 <990 <660
2-Nitrophenol peke <1300 <890 <990 <290 <660
4-Nitrophenol pe/kg <4800 <5100 <5100 <3200
p-chloro-m-cresol ne’kg <1300 <990 <990 <990 <660
ntachlorophenol pe/kg <6400 <4800 <5100 <5100 <3200
Phenanthrene pekg <1300 <990 <990 <890 <660
Phenol ue/kg <1300 <990 <990 <390 <660
ne pe/kg <1300 <990 <990 <990 <660
214,5-Trichlorophenol rgkg <6400 . <4800 <5100 5100 <3200
2,4.6-Trichlorophenol Re/kg, <1300 <990 <990 <990 <660
1,2,4-Trichlorobenzene ne/kg <1300 <990 <990 <990 <660

See footnotes at end of table.
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Sample Identification and Date '
P8-2C P8.3A P8.3B Ps.3C P84A
(14-20) 0-9) (9-18) (18-27) (0-9)
Parameter Units 2022/93 _2/22/93  2/22/93  2/22/93  2/22/93
Total Analyses: .
Cyanide mg/kg <24 <3.8 <3.7 <29 <3.8
Silver mg/kg <4.70 <7.18 <7.32 <5.17 <7.54
Arsenic mg/’kg 66.0 <718 91.1 <51.7 86.7
Barium - mg/kg 105 42.3 72.7 24.2 60.0
Bez;]lium mg/kg 12.7 13.6 12.1 8.40 27.3
Cadmium mg/kg . <4.70 <7.18 <7.32 - <6.17 <7.54
Chromium mg/kg 127 527 204 311 77
Mercury mg’kg 1.24 0.351 0.242 1.13 0.236
Molybdenum mg/kg <24 <36 - <37 <26 38
Nickel mg/'kg 58.5 54.0 97.1 34,7 159
Lead "mg/kg <47.0 <718 <732 <51.7 <75.4
Antimony mg/kg 106 224 . 194 116 513
Selenium mg/'kg ‘<0.470 <0.760 <0.730 <0.580 <0.770
i mg/kg 610 1000 1000 680 - 1700
Columbium mg/kg 1500 4800 5300 2800 5200
Tantalum . ! 3700 - 650 1400 750 1400
. Gross Alpha Vg 360+30 210420 120420 290130 17020
Igmu Beta - pCig 15010 100+10 7618 110+10 8818
topes: . ‘
Uranium-233 & 234 pCig 252 3912 2542 2012 3312
Uranium-235 - pCilg 1.640.5 1.540.4 0.840.3 1.240.3 1.940.5
Uranjum-238 pCilg 2542 4242 2742 20+1 332
Thorium-230 pCilg 2942 12+]1 6.840.7 21+1 9.930.9
Lead-210 @ 46 KeV pCig 63114 4.2¢1.3 5.0+2.9 4.81.1 5.2¢1.3
Thorium-234 @ 63.3 KeV pCi/g 19:2 3244 242 161 28+4
Thorium-234 @ 92.6 KeV | pCilg 21+3 29+3 1541 - 1713 2513
Protactinium-234m @ 1001 KeV "pCilg 44+14 70+13 5714 34111 59113
Radium 226 pCig 31+2 3642 2642 2812 3111
Lead-214 @ 295.2 KeV pCig 18+1 7.4+0.5 3.330.6 1141 -5.240.5
Lead-214 @ 352.0 KeV pCi'g 1ot 7.240.3 4.530.3- 1141 5.540.2
Bismuth-214 @ 609.4 KeV pCig 19+1 7.140.3 4.140.3 1141 5.2+0.3
Bismuth-214 @ 1120.4 KeV pCig 19+1 7.110.7 3.910.6 1141 5.240.7
Bismuth-214 @ 1764.7 KeV pCig 18%1 6.140.7 3.840.7 9.940.8 4.310.6
Actinium-228 @ 338 KeV pCilg 201 7.810.6 4.5320.5 18+1 5.84+0.6
Actinium-228 @ 911 KeV pCig 2311 8.840.5 4.530.4 1841 6.320.4
Actinium-228 @ 968 KeV pCi'g 2341 9.140.8 5.040.8 18£1 6.910.6
Lead-212 @ 238 KeV pCi/g 2141 8.240.3 - 4.0+0.3. 1441 - 6.030.3
Bismuth-212 @ 727 KeV ~ pCig 2612 101 6.1£1.3 1942 6.3x1.3
Thalljum-208 @ 583 KeV pCig 22+1 8.240.4 4.340.4 1741 5.6+0.4
Uranium-235 @ 143 KeV pCig 1.1+0.3 1.4140.2 1.440.2 1.010.3 1.410.2
Potassium-40 @ 1460 KeV pCilg 4.6+1.2 5.410.9 4.711.1 3.0+0.9 5.0%0.9
ASTM Analysis: ‘ : .
Alkalinity mg/l CaCO 2060 51.0 44.0 49.0 45.0
_Ammonia mg/l NH3. 9.5 10 19 10 11
Chloride mg/l 28 38 40 25 47
Fluoride mﬁll 29 6.1 585 4.0 54
Nitrate mg/l Og-N <0.10 043 0.14 <0.10 0.20
Sulfate mﬁ’l 790 310 640 780 540
: pH Units 12.67 8.93 9.45 10.53 9.12
ific Conductance @ 25°C pmhos/cm 8220 1400 1950 1880 1470
Juminum mg/l <10 <10 <10 <10 <10
Calcium mg/ 1200 190 320 440 250
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/ - 32 41 62 40 57
Magnesium mg/l <10 <10 <10 <10 <10
Manganese mg/i <1.0 <1.0 <l.0 <1.0 <1.0
Sodivm mg/l 51 62 86 56 80

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 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
. TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg 0.14 <0.10 0.20 <0.10 0.11
Barium mg/ <10 <10 <10 <10 <10
Cadmiuvm mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Mercury mg/l <0.010 <0.010 <0.010 . <0.010 <0.010
Nickel mg/ <10 <1.0 <1.0 13 <1.0
Lead mgl <0.10 <0.10 <0.10 <0.10 <0.10
Selenjum ‘mg/ <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: v
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: .
Acetope ngkg <31000  <50000 <48000 <37000 <50000
Benzene rgkg <31000 <50000 <48000 <37000 <50000
Bromodichloromethane ne’kg <31000 <50000 <48000 <37000 <50000
Bromoform ug/kg <31000 <50000 <48000 <37000 <50000
Bromoemethane pe/kg <31000 <50000 <48000 <37000 <50000
2-Butanone ngkg <31000 <50000 <48000 <37000 <50000
Carbon Disulfide pg’kg <31000 <50000 <48000 <37000 <50000
Carbon Tetrachloride pg/kg <31000 <50000 <48000 <37000 <50000
Chlorobenzene ne/kg <31000 <50000 <48000 <37000 <50000
Dibromochloromethane re/kg <31000 <50000 <48000 <37000 <50000
Chloroethane ng/kg <31000 <50000 <48000 <37000 <50000
Chloromethane re/kg <31000 <50000 <48000 <37000 <50000
Chloroform pe/kg - 31000 <50000 <48000 <37000 <50000
1,1-Dichloroethane ne/kg <31000 <50000 <48000 <37000 <50000
1,2-Dichloroethane ng/kg <31000  <50000 <48000 <37000 <50000
1,1-Dichloroethene ngkg <31000 <50000 <48000 <37000 <50000
1,2-Dichloroethene . pe'kg <31000 <50000 <48000 <37000 <50000
1,2-Dichloropropane pe/kg <31000 <50000 <48000 <37000 <50000
Cis-1,3-Dichloropropene pe/kg <31000 <50000 <48000 <37000 <50000
Trans-1,3-Dichloropropene ng/kg <31000 <50000 <48000 <37000 <50000
Ethylbenzene pe/kg <31000 <50000 <48000 <37000 <50000
2-Hexanone pekg ~ <31000 <50000 <48000 <37000 <50000
Methylene Chloride re’kg <31000 <50000 <48000 <37000 <50000
4-Methy)-2-pentanone, ug’keg 100000 86000 110000 57000 :100000
Styrene ng'ks <31000 <50000  <48000 <37000  <50000
1,1,2,2-Tetrachloroethane pekg <31000 <50000 <48000 <37000 <50000
Tetrachloroethene re/kg <31000 <50000 <48000 <37000 - <50000
Toluene re/kg <31000 <50000 <48000 <37000 <50000
1,1,1-Trichloroethane pe/kg <31000 <50000 <48000 <37000 <50000
1,1,2-Trichloroethane re/kg <31000 <50000 <48000 <37000 <50000
Trichloroethene rekg <31000  <50000  <48000  <37000  <50000
Viny! Chloride nekg <31000 <50000 <48000 <37000 <50000
Xylenes, Total ne/kg <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 2/22/93 2/22/93 2/22/93 2/22/93 2722/93

Semivolatile Organic Analyses:

Acenaphthene . re/kg <660 <1300 <1300 <990 <1300
Acenaphthylene ug’kg <660 <1300 <1300 <990 <1300
- Anthracene pe/kg <660 <1300 <1300 - <980 <1300
Bis(2-chloroethyl)ether re/kg <660 <1300 <1300 <990 <1300
Bis(2-chloroethoxy)methane pe’kg <660 <1300 <1300 <990 <1300
Bia(2-chlomisopro%yl)ether pghkg <660 <1300 <1300 <990 <1300
Bis(2-ethylhexyl)phthalate pekg <660 <1300 <1300 <990 <1300
Benzo{a)pyrene re/kg <660 <1300 <1300 <990 <1300
Benzo(a)anthracene pe/kg <660 <1300 <1300 <990 <1300
Benzo(b)fluoranthene ng’kg <660 <1300 <1300 <990 <1300
Benzo(ﬁ h,i)perylene pe/kg <660 <1300 <1300 <990 <1300
Benzo(k){Tuoranthene pe/kg <660 <1300 <1300 <990 <1300
4-Bromopheny} Phenyl Ether nekg <660 <1300 <1300 <990 <1300
Butylbenzyl Phthalate na/kg <660 <1300 <1300 <990 <1300
Ca.r{azo]e pe’kg <660 <1300 <1300 <890 <1300
Ch.rg'sene ) ng/kg <660 <1300 <1300 <930 <1300
4-Chloroaniline re/kg <660 <1300 <1300 <990 <1300
2-Chloronaphthealene ng/kg <660 - <1300 <1300 <990 <1300
2-Chlorophenol pa/kg <6560 <1300 <1300 <990 <1300
- 4-Chlorophenyl Phenyl Ether ngkg <660 <1300 <1300 <990 <1300
o0-Creso) pefkg <660 <1300 <1300 <990 <1300
ECresol - pg/kg <660 <1300 <1300 <990 <1300
ibenzo(a,h)anthracene pekg <660 <1300 <1300 <990 <1300
ibenzofuran ne/kg <660 <1300 <1300 <990 <1300
2,4-Dich oroglxenol ug/kg <660 <1300 <1300 <990 <1300
1,2-Dichlorobenzene ug/kg <660 <1300 <1300 <990 <1300
1,3-Dichlorobenzene ugkg <660 <1300 <1300 <990 <1300
1,4-Dichlorobenzene re/kg <660 <1300 <1300 <990 - <1300
3,3:Dichlorobenzidine pa’kg <660 <1300 <1300 <990 <1300
Diethyl Phthalate pe/kg <660 <1300 <1300 <990 <1300
Dimethyl Phthalate 1e/kg <660 <1300 <1300 <890 " <1300
2,4-Dirnet hgghenol ne/kg <660 - <1300 <1300 <990 <1300
Di-N-butyl Phthalate nghg 900 1600 - 1800 <990 <1300
~ ~—4,6-Dinitro-o-cresol - - rekg <3200 <6800 <6800 <5100 <6800
2.4-Dinitrotoluene re/kg <660 <1300 <1300 <990 <1300
2.6-Dinitrotoluene ugkg - <660 <1300 <1300 <990 <1300
Di-N-octyl Phthalate pe/kg <660 <1300 <1300 <990 <1300

2 4-Dinitrophenol ug/kg <3200 <6800 <6800 <5100 <6800
Fluoranthene pe/kg <660 <1300 <1300 <990 <1300
Fluorene re/kg <660 <1300 <1300 <990 <1300
Hexachlorocyclopentadiene ngkg <660 . <1300 <1300 <990 <1300
exachlorobenzene re'kg <660 <1300 <1300 <990 <1300
exachlorobutadiene nekg <660 <1300 - <1300 <990 <1300
Hexachloroethane pekg <660 <1300 <1300 <990 <1300
indeno(1,2,3-c,d)pyrene rekg <660 <1300 <1300 <990 <1300
[sophorone pe/kg <660 <1300 <1300 <990 <1300
2-1£ethylnaphtha]ene- pre/kg <660 <1300 <1300 <990 <1300
N-Nitrosodiphenylamine prekg <660 <1300 <1300 <990 <1300
N-Nitroso-di-n-propylamine ng’kg <660 <1300 <1300 <990 <1300
Naphthalene re’kg <660 <1300 <1300 <990 <1300
2-Nitroaniline ue/kg <3200 <6800 <6800 <5100 <6800
3-Nitroaniline pe/kg <3200 <6800 <6800 <5100 <6800
4.Nitroaniline re’kg <3200 <6800 <6800 <5100 <6800
Nitrobenzene re/kg <660 <1300 = <1300 <990 <1300
2-Nitrophernol re'kg <660 <1300 - <1300 <990 <1300
4-Nitrophenol pe’kg <3200 <6800 <6800 <5100 <6800
p-chloro-m-creso) Ke/kg <660 <1300 <1300 <990 <1300
Pentachlorophenol re/kg <3200 <6800 <6800 <5100 <6800
Phenanthrene ne/kg <660 <1300 <1300 <990 <1300
Phenol Re’kg <660 <1300 <1300 <990 <1300
Pyrene pe/kg <660 <1300 <1300 <990 <1300
2,4,5-Trichlorophenol ne/kg <3200 - <6800 <6800 <5100 <6800
2,4,6-Trichlorophenol re’kg <660 <1300 <1300 <990 <1300
1,2.4-Trichlorobenzene nekg <660 <1300 <1300 <990 <1300

See footnotes at end of table.
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Sample Identification and Date
P84B P84C P8-5A P8.5B P8-5C
(9-18) (18-27) 0-7) (7-16) (16-24)
Parameter Units 2/22/93 2/22/93 2/22/93 _2/22/93 2/22/93
Total Analyees: ]
Cyanide mg/kg <3.7 <3.1 <3.7 <3.0 <3.1
Silver mg/kg <6.83 <b.68 <7.20 <5.33 <5.75
Arsenic mg/’kg <68.3 <56.8 7.5 <53.3 58.0
Barium mg/kg 94.0 423 615 104 36.8
Beryllium mg/'kg 18.1 12.8 18.9 11.3 10.1
Cadmivm mg/kg <6.83 <5.68 <7.20 <5.33 <5.75
Chromium mg/kg 377 415 412 209 184
Mercury mg/kg 0.222 112 0.298 0.197 0.666
Molybdenum mg/kg <34 <28 <36 <7 <29
Nickel mg/kg 120 48.5 76.3 45.3 474
Lead mg/kg <68.3 <56.8 <72.0 <53.3 <57.5
Antimony mg/kg 216 144 260 138 132
Selenium mg/kg: <0,740 <0.610 <0.760 - <0.600 <0.620
Tin mg/kg 1600 860 1200 1300 760
Columbium mg’kg - 5500 5400 3900 3300 2500
Tantalum %/kg 840 3000 1400 1100 . 2800
Gross Alpha Vg 120+20 300120 160120 140120 310130
Igmss Beta pCig 8118 120410 7618 7248 130110
topes: ]
Uranium-233 & 234 pCig 3112 201 302 19+1 23+2
Uraniuvm-235 pCi/g 1.0+0.4 0.740.2 1.610.4 1.510.4 1240.4
Uranium-238 pCig 3112 211 30+2 2111 2442
Thorium-230 ‘ pCi/g 79407 20%1 74207 78209 1441
Lead-210 @ 46 KeV pCig 2.942.2 4.7£1.8 3.941.3 2.2¢1.4 5.911.5
Thorium-234 @ 63.3 KeV pCig 2642 1742 2712 1442 1912
Thorium-234 @ 92.6 KeV pCilg 18+1 1741 ig+] 1412 203
Protactinium-234m @ 1001 KeV pCi'g 55413 44111 2812 27410 - 34+18
Radium 226 pCig’ 28+1 27+1 2812 18+1 -32£2
Lead-214 @ 295.2 KeV pCig 3.740.4 9.610.6 5.140.5 6.140.4 1611
Lead-214 @ 352.0 KeV pCig 42102 1021 5610.3. 64202 171
Bismuth-214 @ 609.4 KeV pCig 3.9+0.3 9.740.4 5.140.3 6.010.3 161
Bismuth-214 @ 1120.4 KeV pCig 4.240.7 9.810.7 5.010.8 6.61+0.6 1611
Bismuth-214 @ 1764.7 KeV pCilg 3.740.6 9.440.8 5.010.6 6.010.6 1411
Actinium-228 @ 338 KeV pCig 3.940.5 1611 5.310.6 5.610.4 20+1
Actinium-228 @ 911 KeV pCig 4.520.4 161 6.410.5 5.410.4 23t1
Actinium-228 @ 968 KeV pCig 4.610.6 1841 5.910.7 6.010.6 22+
Lead-212 @ 238 KeV pCig . 4.240.3 1611 54404 4.540.2 1811
Bismuth-212 @ 727 KeV pCig 5.4%1.0 1842 7.741.2 7.3£1.0 252
Thallium-208 @ 583 KeV pCig 4.440.4 1641 5.740.4 5.4%3 2141
Uranium-235 @ 143 KeV pCig 14402 0.810.2 1.0+0.2 0.60+0.20 0.76+0.34
Potassium-40 @ 1460 KeV PCig 5.311.0 5.110.7 3.2+1.0 2.640.7 0.00+0.70
ASTM Analysis:
Alkalinity mg/l CaCO 63.0 16.0 §7.0 70.0 32.0
Ammonia mg/l NH3.. 19 15 7.3 11 12
Chloride mg/l 38 23 40 41 21
" Fluoride mﬁll 6.3 6.2 4.8 3.7 64
Nitrate - mg/l 03-N 0.19 <0.10 0.21 <0.10 <0.10
Sulfate m‘fﬂ 320 350 270 720 1200
pH pH Units 9.56 7.84 9.78 " 11.02 9.69
Specific Conductance @ 25°C rmhos/em 1600 1580 1050 2060 2270
uminum mg/ <10 <10 <10 <10 <10
Calcium mgfl 280 240 120 340 490
Iron mg/l <10 . <10 - <10 <10 <10
Potassivm mg/l 64 36 36 52 45
Magnesium mg/l <10 <10 <10 <10 <10
Manganese mg/l <1.0 <10 <1.0 <10 <10
Sodium mg/l 87 48 56 68 57

See footnotes at end of table.
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Sample Identification and Date
P84B P84C P8-5A P8.5B P8.5C

' . (9-18) (18-27) 0-7) (7-16) (16-24)
Parameter : Units 22293 2022093  2/22/93 2722/ 272293
TCLP Metals: _
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/ 0.12 <0.10 0.11 <0.10. <0.10
Barium mg/l . <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 - <0.10 <0.10
Chromium mg/l - <0.10 <0.10 0.18 <0.10 <0.10
Mercury mg/l <0010 <0010  <0.010 <0.010 <0.010
Nickel : mg/l <1.0 <l.0 <1.0 <1.0 <1.0
Lesd - mg/l <0.10 <0.10 <0.10 <0.10 <0.10
. Selenium ' mg/l . <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: '
Extraction Fluid No.1 No.1 No. 2 No.1 No. 1
: pH with Deionized Water pH units 9.44 B8.47 10.94 10.99 9.64
pH of TCLP Extract pH units 5.61 5.44 5.10 7.73 . 6.00
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0.
Volatile Organic Analyses:
Acetone re/kg <48000 <3900 <4800 <38000 <41000
Benzene He'kg <48000 <3900 <4800 <38000 <41000
Bromodichloromethane pekg <48000 <3900 <4800 <38000 <41000
Bromoform ug/kg <48000 <3900 <4800 <38000 <41000.
Bromomethane rekg <48000 <3900 <4800 <38000 <41000
2-Butanone re/kg <48000 <3900 <4800 <38000 <41000
Carbon Disulfide pg/kg <48000 <3900 <4800 <38000 <41000
Carbon Tetrachloride iT-// -2 <48000 <3900 <4800 <38000 <41000
Chlorobenzene re/kg <48000 <3900 <4800 <38000 <41000
Dibromochloromethane nre/kg <48000 <3900 <4800 <38000 <41000
Chloroethane pg/kg <48000 <3900 <4800 <38000 <41000
Chloromethane pg/kg . <48000 <3900 <4800 <38000  <41000
Chloroform pg’kg <48000 <3900 <4800 <38000 <41000
: 1,1-Dichloroethane _ ng'kg © <4B000 <3900 <4800 <38000 <41000
1,2-Dichloroethane ng/kg <48000 <3900 . <4800 <38000 <41000
1,1-Dichloroethene Hg/kg <48000 <3900 <4800 <38000 <41000 .
1,2-Dichloroethene pg/kg <48000 <3900 <4800 <38000 <41000
1,2-Dichloropropane pe’kg <48000 <3900 <4800 <38000 <41000
Cis-1,3-Dichloropropene reg/kg <48000 <3800 <4800 <38000 <41000
Trans-1,3-Dichloropropene pe/kg <48000 <3900 <4800 <38000 <41000
Ethylbenzene pre/kg <48000 <3900 <4800 <38000 <41000
2.Hexanone _ ng’kg <48000 <3800 <4800 <38000 <41000
Methylene Chloride pe/kg <48000 <3900 <4800 <38000 <41000
4-Methyl-2.pentanone re/kg 94000 4800 24000 54000 . 50000
Styrene re/kg <48000 <3900 <4800 <38000 <41000
1,1,2,2-Tetrachloroethane pre'kg <48000 <3900 <4800 <38000 <41000
Tetrachloroethene ug/ksg <48000 <3900 <4800 <38000 <41000
Toluene ne’kg <48000 <3900 <4800 <38000 <41000
1,1,1-Trichloroethane pg/kg - «<48000 <3900 <4800 <38000 <41000
1,1,2-Trichloroethane Hg'kg ' <48000 <3900 <4800 <38000 <41000
Trichloroethene pg/kg <48000 <3900 <4800 <3B000 <41000 -
Vinyl Chloride pre/kg <48000 <3900 <4800 <38000 <41000
Xylenes, Total pe/kg <48000 - <3900 <4800 <38000  <41000

Sece footnotes at end of teble.
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. Sam_ple"ldéntiﬁmtion and Date
P84B P84C P8.5A P8.5B P8.5C

' (9-18) = (18-27) (X)) (7-16) (16-24)
Parameter Units 2/22/93 2/22/93 2/22/93 2/22/93 2/22/93
Semivolatile Organic Analyses: ) . .
naphthene ug/kg <1300 <990 <1300 <990 <990
Acenaphthylene pe/kg <1300 . <990 <1300 <990 <990
Anthracene ne/kg <1300 <990 <1300 <990 <990
Bis(2-chloroethyl)ether ng/kg <1300 <990 - <1300 <990 <990 -
Bis(2-chloroethoxy)methane ng/kg <1300 <D0 - <1300 <990 <990
Bis(2-ch] omxsopro%yl)ether . peg/kg <1300 <990 <1300 <990 <990
Bis(2-ethylthexyl)phthalate - ) ngkg <1300 <990 <1300 <990 <990
Benzo(a)pyrene . Hg/kg <1300 <990 <1300 <990 <990
Benzo{a)anthracene nekg <1300 <990 <1300 <990 <990
Benzo(b)flueranthene ueg/kg <1300 <990 <1300 <990 <990
Benzo(ﬁ h.i)perylene pekg . <1300 <990 <1300 <990 ° = <990
Benzo(k)fluoranthene ngkg <1300 <990 <1300 <990 <990
4-Bromophenyl Phenyl Ether L nre/kg <1300 <990 <1300 <990 <990
‘B\;glbenzyl hthalate ng/kg <1300 <990 <1300 <990 <990
Carbazole” ‘ re/kg <1300 <990 <1300 <990 - <990
Chrysene pg/kg <1300 <990 <1300 <990 <990
4-Chloroeniline ng/kg <1300 <990 <1300 <990 <990
2-Chloronaphthalene pe/kg <1300 ‘<990 <1300 <990 <990
oropheno pg/kg <1300 <990 <1300 <990 <990
4-Chlorophenyl Phenyl Ether | prekg <1300 <990 <1300 <990 <990
o-Cresol . pe/kg <1300 <990 <1300 <990 <990
ECres,ol, pg/kg <1300 <990, <1300 <990 <990
-Dibenzo{a,h)anthracene He/kg - <1300 <990 <1300 <990 <9390
Dibenzofuran pe’kg <1300 <990 <1300 <990 <990
2,4-Dichlorophenol pg/kg <1300 <990 <1300 <990 <990
.Dichlorobenzene re/kg <1300 <990 <1300 <990 <990
1,3-Dichlorobenzene pg/kg <1300 <990 <1300 <990 <990
1,4-Dichlorobenzene pe/kg <1300 <990 <1300 <990 <980
3,3-Dichlorobenzidine nekg <1300 <930 <1300 <990 <990
Diethyl Phthalate ng/kg <1300 - <990 <1300 <980 <990
Dimethyl Phthalate p/kg <1300 <990 <1300 <930 <990
z4-Dimetn¥3§henol pe/kg <1300 <990 <1300 <990 <890
___.Di-N-butyl Phthalate _ N - hglkg 1400 <1300 <990 <990
4.,6-Dinitro-o-cresol re’kg <6800 <5100 <6800 . <4800 <4800
2,4-Dinitrotoluene re/kg <1300 <990 <1300 <990 <990
2,6-Dinitrotoluene He/kg <1300 <990 <1300 <990 <990
i-N-octyl Phthalate pe/kg <1300 <990 <1300 <990 <990
2 4-Dinitrophenol -pe/kg <6800 <5100 <6800 <4800 <4800
Fluoranthene pgkg <1300 <990 <1300 <990 <990
Fluorene . ne/kg <1300 <990 - <1300 <990 <990
Hexachlorocyclopentadiene Hg/kg <1300 <990 <1300 <990 <990
exachlorobenzeneé - pe/kg <1300 <1300 <990 <990
Hexachlorobutadiene ne/kg <1300 <990 <1300 <990 <990
Hexachloroethane " pgkg <1300 <990 <1300 <990 <990
[ndeno(1,2,3-c,d)pyrene pg/kg <1300 <1300 <990 <990
Isophorone . - pglkg <1300 <990 <1300 <990 <990
2-}fezhy1mphtha1ene ' ne/kg <1300 <990 <1300 <890 <990
N-Nitrosodiphenylamine pekg <1300 <990, <1300 <990 <990
N-Nitroso-di-n-propylamine Hg/kg <1300 <990 <1300 <990 <990
N?hthalene ng/kg <1300 <990 <1300 <990 <990
2-Nitroaniline pe/kg <6800 <5100 <6800 <4800 <4800
3-Nitroaniline pe/kg <6800 <5100 <6800 <4800 <4800
4-Nitroaniline pe/kg <6800 <5100 <6800 <4800 <4800
Nitrobenzene ne/kg <1300 <990 <1300 <990 <990
2-Nitrophenol He/kg <1300 <990 <1300 <990 <990
4-Nitrophenol pg/kg <6800 <5100 <6800 <4800 <4800
hloro-m-cresol re/kg <1300 <990 <1300 <290 <990
g:ntachlomphenol pe/kg <6800 <5100 <6800 <4800 <4800
Phenapthrene pe/kg <1300 <990 <1300 <990 <990
Pheril pe/kg <1300 <990 <1300 <990 <990
ne pa/kg <1300 <990 <1300 <990 <990
2.4,5-Trichloropheno} Hg/kg <6800 <5100 <6800 <4800 4800
2,4,6-Trichlorophenol pe/kg <1300 <990 <1300 <990 <990
1,2,4-Trichlorobenzene pe/kg

(1)Dash denotes not analyzed.
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Summary of Waste Chemistry Data
Pond 9 Residues
Fanstoeel, Ine.
Muskogee, Oklahoma
Page 1 of 9
Sample Identification and Date
Pa.1A Ps-1B Pe-1C Po.2A Po-2B
(0-8) (6-11) (11-16) (0-8) (8-15)
Parameter Units 2/20/93 2/20/83 2/20/93 2/20/93 2/20/93
Total Analyses;
Cyanide. mg/kg 460 <4.3 <3.0 <52 140
Silver mg/kg <4.96 <8.05 <5.33 <10.0 <9.71
Arsenic mg/kg <49.6 <80.56 <53.3 © <100 <97.1
Barium mg/kg 37.2 <16.1 222 29.4 <194
Tlium mg/kg 11.6 149 118 16.6 17.0
C fum mg/kg <4.96 <8.05 «<65.33 <10.0 <9.71
Chromium mg/kg 189 718 342 723 816
Mercury mg/kg 1.73 <0.213 0.972 0.314 <0.243
Molybdenum mg/kg <25 <40 <27 <50 <49
Nickel mg/’kg 37.2 57.7 414 57.9 66.3
Lead . mg/kg <49.6 <80.5 <63.3 . <100 <97.1
Antimony mg/kg 185 124 149 <100 362
Selenium mg/kg <0.530 <0.850 <0.610 <1.04 <0.970
mg/kg 1500 1100 580 920 1400
Columbium mg/'kg 3200 2800 3000 2100 3400
Tantalum mg/kg’ 1200 740 1200 - 640 ]d?O
Groes Alphe pCi/g 77£11 5019 2146 82+11 .
Igrou Beta pCig 4947 5016 3316 9148 .
topes:
Uranium-233 & 234 pCilg 1241 2411 1141 4242 .
Uranium-235 pCig 1.610.8 1.110.2 0.410.2 1.940.3 .
Uranium-238 pCilg 15+1 2411 1141 4312 -
Thorium-230 pCilg 1312 4.110.8 3.311.0 1441 -
Lead-210 @ 46 KeV pCig 4.611.6 2.8+1.9 0.0£1.5 1142 -
Thorium-234 @ 63.3 KeV | pCig 6.911.8 2012 6.9+1.8. 3113 -
Thorium-234 @ 92.6 KeV pCilg 9.711.9 1412 4.611.4 252 -
Protactinium-234m @ 1001 KeV pCig 22410 110140 36139 60151 -
Radium 226 pCig 1411 1543 8.0:2.5 3043 .
Lead-214 @ 295.2 KeV pCi'g 5410.4 0.010.4 1.1+0.5 2.241.1 -
Lead-214 @ 352.0 KeV pCig 65.630.2 1.0:0.4 1.64+0.4 3.010.5 -
Bismuth-214 @ 609.4 KeV pCig 5.3+0.2 0.910.6 1.140.5 3.010.7 -
Bismuth-214 @ 1120.4 KeV pCig 5.240.6 1.7t1.6 0.0%1.3 3.3tl1.9 -
Bismuth-214 @ 1764.7 KeV pCilg 4.910.5 0.0+£1.2 0.0£1.3 4.132.0 -
Actinium-228 @ 338 KeV . pCig 4.940.4 2.140.9 1.740.9 3.311.0 .
Actinium-228 @ 911 KeV pCig 5.410.3 1.440.8 14+1.2 3.611.1 -
Actinium-228 @ 968 KeV pCig 5.310.5 - 0.0+14 1.5+1.2 5.1+1.8 -
Lead-212 @ 238 KeV pCi/g 3.840.2 -0.910.2 0.840.2 2.743.2 -
Bismuth-212 @ 727 KeV pCig 6.0:0.8 0.0£2.7 0.0£2.4 9.143.9 -
Thallium-208 @ 583 KeV pCig 4.910.3 1.640.8 1.240.6 3.240.8 .
Uranium-235 @ 143 KeV pCilg 0.4310.18 0.910.5 0.710.7 1.440.7 -
Potassium-40 @ 1460 KeV pCig 2.010.6 5.612.8 0.024 3.643.4 -
ASTM Analysis:
Alkalinity mg/l CaCO <2.00 50.0 39.0 65.0 59.0
Ammonia mg/l NHB-la 2.0 5.7 7.9 70 9.9
Chloride mg/ 18 33 49 20 54
Fluoride n;f/l 39 59 .40 7.2 64
-Nitrate mg/I NOg-N <0.10 <0.10 <0.10 <0.10 <0.10
Sulfate n}ifl 1100 660 1300 140 340
g}l pH Units 10.14 9.42 '9.99 9.78 - 10.24
ific Conductance @ 25°C pmhos/cm 2160 1290 2400 952 1100
luminum mg/ <10 <10 <10 <10 <10
Calcium mg/l 520 190 500 140 130
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/] 24 34 50 24 41
Magnesium mg/l <10 <10 <10 <10 <10
Manganese mg/l <l.0 " <1.0 <1.0 <1.0 <1.0
Scdium mg/l 35 73 83 44 66

See footnotes at end of table. .
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Sample Identification and Date .
Po-1A Ps-1B P9.1C - P9-2A P9-2B
(0-6) (6-11) (11-16) (0-8) (8-15)
Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
TCLP Metals: o
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Chromium mg/ <0.10 034 023 0.30 0.28
Mercury mgl <0.010 <0.010 <0.010 <0.010 <0.010
Nickel mg/l <1.0 <1.0 <l.0 <1.0 <1.0
Lead mg/l <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. 2 No. 2 No. 2 No. 2
pH with Deionized Water pH units 10.37 10.03 10.14 10.10 10.20
pH of TCLP Extract pH units 4.77 4.77 .4.51 4.54 4.69
Amount of Semple Extracted g 40.0 40.0 . 40.0 40.0 40.0
Volatile Organic Analyses: .
Acetone ug/kg <3400 <5600 <3900 <68000 <6200
Benzene ne’kg <3400 <5600 <3900 <68000 <6200
Bromodichloromethane T34 <3400 <5600 <3900 <68000 <6200
-Bromoform ne'kg <3400 <5600 <3900 <68000 <6200
Bromomethane pe/kg <3400 <5600 <3900 <68000 <6200
2.Butanone ne/kg <3400 <5600 <3900 <68000 <6200
Carbon Disulfide ne/kg <3400 <5600 <3900 <68000 <6200
Carbon Tetrachloride ne’kg <3400 <5600 . <3800 <68000 <6200
Chlorobenzene pe’kg <3400 <5600 <3900 <68000 <6200
Dibromochloromethane pg/kg <3400 <5600 <3900 <68000 <6200
Chlorvethane ug/kg <3400 <5600 <3800 <68000 <6200
Chloromethane re/kg <3400 <5600 <3900 <68000 <6200
Chloroform ng/kg <3400 <5600 <3900 <68000 <6200
1,1-Dichloroethane ne/kg <3400 <5600 <3900 <68000 <6200
‘1,2-Dichloroethane ng/kg <3400 <5600 <3900 <68000 <6200
1,1.Dichloroethene peg/kg <3400 <5600 <3900 <68000 <6200
1,2-Dichloroethene re/kg <3400 <5600 <3900 <6B000 <6200
1,2-Dichloropropane pe’kg <3400 <5600 <3900 <68000 <6200
Cis-1,3-Dichloropropene ne/kg <3400 <5600 - <3900 <68000 <6200
Trans-1,3-Dichloropropene pekg <3400 <5600 <3900 <68000 <6200
Ethylbenzene pg’kg <3400 <5600 <3900 <68000 <6200
2-Hexanone ne’kg <3400 <5600 <3900 <68000 <6200
Methylene Chloride ne’kg <3400 <5600 <3900 <68000 <6200
4-Methyl-2-pentanone ng/kg <3400 16000 25000 190000 80000
Styrene ng/kg <3400 <5600 <3900 <68000 <6200
1,1,2,2-Tetrachloroethane pg/kg <3400 <5600 <3900 <68000 <6200
Tetrachloroethene pe’kg <3400 <5600 <3900 <68000 <6200
Toluene ng/kg <3400 <5600 <3900 <68000 <6200
1,1,1-Trichloroethane pe/kg <3400 <5600 4700 <68000 <6200
1,1,2-Trichloroethane pg/kg <3400 <5600 <3900 <68000 <6200
Trichloroethene pa/kg <3400 <5600 <3900 <68000 <6200
Vinyl Chloride pe/kg <3400 <5600 <3900 <68000 <6200
Xylenes, Total ng/kg <3400 <5600 <3900 <68000 <6200

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

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenaphthene pekg <930 <1300 <990 <1700 <1600
Acenaphthylene ne/kg <930 <1300 <990 <1700 <1600
Anthracene pg/kg <990 <1300 <990 <1700 <1600
Bis(2-chloroethyljether ng/kg | <990 <1300 <990 <1700 <1600
Bis(2-chloroethoxy)methane kg . <990 <1300 <990 <1700 <1600
Bis(2-chloroisopropyl)ether ne’kg <990 <1300 <990 <1700 <1600
Bis(2-ethylhexyl)phthalate - pe/kg <990 <1300 1100 <1700 <1600
Benzo{a)pyrene ng/kg <990 <1300 <990 <1700 <1600
Benzo(a)anthracene He/kg <990 <1300 <990 <1700 <1600
Benzo{b){luoranthene ng/kg <990 <1300 <990 <1700 <1600
Benzo(ﬁhi)pexy]ene ughkg <990 <1300 <990 <1700 <1600.
Benzo(k){Tuoranthene pe/kg <990 <1300 <990 <1700 <1600
4-Bromophenyl Pheny! Ether pe/kg <990 <1300 <990 <1700 <1600
But{lbenzyl hthalate kg <990 <1300 <990 <1700 <1600
Carbazole ng/kg <990 <1300 <990 <1700 <1600
Chrg'aene . pg’kg <990 <1300 <990 <1700 <1600
4-Chloroaniline rg’kg <990 <1300 <9890 <1700 <1600
2-Chloronaphthalene re/kg <9%0 <1300 <980 <1700 <1600
2-Chlorophenol pe/kg <990 <1300 <990 <1700 <1600
4-Chloropheny] Phenyl Ether pg/kg <9%0 <1300 <990 <1700 <1600
o-Cresol pekg <990 <1300 <990 <1700 <1600
ECresol re/kg <990 <1300 <990 <1700 <1600
ibenzo({a,h)anthracene - - pe/’kg <9390 <1300 <990 <1700 <1600
ibenzofuran pe/kg <990 <1300 <990 <1700 <1600
2.4-Dichlorophenol ra/kg <990 <1300 <990 <1700 <1600
1,2-Dichlorobenzene He/kg <990 <1300 <990 <1700 <1600
1,3-Dichlorobenzene He/kg <980 <1300 <990 <1700 <1600
1,4-Dichlorobenzene’ pg/kg <990 <1300 <980 <1700 <1600
3,3-Dichlorobenzidine ug/kg <990 <1300 <990 <1700 <1600
- Diethyl Phthalate pg/kg <990 <1300 <990 <1700 <1600
Dimethyl Phthalate re/kg <990 <1300 <990 <1700 <1600
2,4-Dimeth£l§henol re/kg <990 <1300 <990 <1700 <1600
Di-N-butyl Phthalate Bekg 1200 1300 <990 1800 1800
4,6-Dinitro-o-cresol pe/kg <4800 <6400 <4800 <8000 <8000
2 4-Dinitrotoluene ne/kg <990 <1300 <990 . <1700 <1600
2 6-Dinitrotoluene pe/kg . <990 <1300 <990 <1700 <1600
Di-N-octyl Phthalate pre/kg <990 <1300 <990 <1700 <1600
4-Dinitrophenol Re/kg <4800 <6400 <4800 <8000 <B0G0
Fluoranthene ng/kg <990 - <1300 <990 <1700 <1600
Fluorene ) Hg/kg . <990 <1300 <990 <1700 <1600
Hexachlorocyclopentadiene pgkg <990 <1300 - <990 <1700 <1600
‘Hexachlorobenzene pa/kg <990 <1300 <990 <1700 <1600
Hexachlorobutadiene pe/kg <990 <1300 <990 <1700 <1600
Hexachloroethane 1g/kg <990 <1300 <990 <1700 <1600
Indeno(1,2,3-¢,d)pyrene ng’kg <990 <1300 <990 <1700 <1600
[sophorone ' re/kg <990 <1300 <990 <1700 <1600
2-L?ethylns_phtha]ene_ re/kg <990 <1300 <990- <1700 <1600
N-Nitrosodiphenylamine ng’kg <990 - <1300 <990 <1700 <1600
N-Nitroso-di-n-propylamine ug/kg - <990 <1300 <990 <1700 <1600
Naphthalene pe’kg <990 <1300 <990 <1700 <1600
2-Nitroaniline neg’kg <4800 <6400 <4800 <8000 <8000
3-Nitroanijline pe/kg <4800 <6400 <4800 <8000 <8000
4-Nitroaniline pe/kg - <4800 <6400 <4800 <8000 <8000
Nitrobenzene He/kg <990 <1300 <980 <1700 <1600
2-Nitrophenol ughkg <990 <1300 <990 <1700 <1600
. 4-Nitrophenol re/kg <4800 <6400 - <4800 <8000 <BO0O
p-chloro-m-cresol re/kg <990 <1300 <990 <1700 <1600
Pentachlorophenol ne/kg <4800 00 <4800 <8000 <8000
Phenanthrene pe’kg <990 <1300 <990 <1700 <1600
Phenol ng/kg <990 <1300 <990 <1700 <1600
Pyrene pe/kg <990 <1300 <990 <1700 <1600
2,4,5-Tric -m-opheno] p.g/kg <4800 <6400 <4800 <8000 <8000
2.4.6-Trichlorophenol ng/kg <990 <1300 <990 <1700 <1600
1.24-Trichlorobenzene ne/kg <990 <1300 <990 <1700 <1600

Sce footnotes at end of table.
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Sample Identifieation and Date ) .
P9.2C P93A P9-3B P9.3C Po4A
(15-22) (0-9) (9-16) (16-24) (0-8)
_Parameter Units 220/93  2/20/93  2/20/03  2/20/93  2/20/93
Total Analyses: 7
Cyanide mg/kg - <3.6 <42 <3.7 <3.7 <4.2
. Silver mg/kg <7.18 - <1.16 <6.50 <6.32 <8.01
Arsenic mg/kg <718 <776 <65.0 <63.2 <80.1
Barium mg/kg 27.6 22.3 15.1 17.2 - 20.1
Beryllium mg/kg 134 15.4 13.1 128 15.9
Cadmium mg/kg <7.18 <7.76 <6.50 <6.32 <8.01
Chromivm mg’kg 528 771 675 605 794
Mercury mg/kg 0.216 «<0.198 0.192 0.237 <0.212
Molybdenum mg/kg <36 <39 . <33 <32 <40
Nickel : mg'kg 453 54.7 45.8 40.8 88.3
Lead mg/kg <718 <776 <65.5 <63.2 <80.1
Antimony mg/kg 327 - 130 120 125 108
Selenium mg/kg <0.720 <0.776 <0.740 <0.750 <0.850
i .mg/kg 1200 1200 1200 1100 1100
" Columbium mg/kg 2600 2900 2700 3000 2500
Tantalum n;é/kg 840 980 1300 810 930
Gross Alpha Vg - 4419 3018 3017 100110
' Igmu Beta pCig - 5416 2415 3246 100+£10
topes: . ' o .
Uranium-233 & 234 pCig - 21+1 7.140.8 10+1 5312
Uranium-235 pCi/g - 1.240.3 0.610.2 - 0.5%0.2 2.840.4
Uranium-238 pCilg - 251 7.610.8 11+l 5742
Thorium-230 pCig - 0.943.8 2.440.9 9.015.0 1012
Lead:-210 @ 46 KeV pCig . 24x14 1.240.7 1.540.8 6.612.0
Thorium-234 @ 63.3 KeV pCig - 1611 4.330.6 8.640.7 4743
Thorium-234 @ 92.6 KeV ~ pCilg - 13+1 2.910.6 7.310.9 33+2
Protactinium-234m @ 1001 KeV pCig - 3619 8.816.0 1748 110140
Radium 226 pCilg - 1411 3.810.6 7.910.7 404
Lead-214 @ 295.2 KeV pCig - 1.740.3 0.76:+0.22 0.98+0.22 3.31l1.2
Lead-214 @ 352.0 KeV pCig - 1.740.1 1.010.1 1.240.1 3.410.5
Bismuth-214 @609.4 KeV pCilg - 1.720.2 0.7540.12 1.140.1 2.740.6
Bismuth-214 @ 1120.4 KeV pCilg - 1.740.4 0.7740.36 0.8610.38 3.412.0
Bismuth-214 @ 1764.7 KeV pCig . 1.640.4 0.83+0.28 1.240.4 0.011.1
Actinjum-228 @ 338 KeV pCi/g - 1.620.3 0.6240.26 0.8110.24 4.011.2
Actinium-228 @ 911 KeV pCig - 1.620.2 0.5840.16 .0.7740.15 4.0+1.2
Actinium-228 @ 968 KeV pCig - 1.140.4 0.444+0.25 0.6710.25 - 6.912.3
Lead-212@ 238 KeV - pCig - 1.240.1 0.500.08 0.54+0.09 3.110.4
Bismuth-212 @ 727 KeV . pCig . 1.610.5 0.00+0.44 0.661+0.56 7.5+3.7
Thallium-208 @ 583 KeV pCi/g - 1.240.2 0.6010.15 0.7240.14 3.730.9
Uranium-235 @ 143 KeV pCig - 0.7540.14 0.2740.10 0.4740.12 2.610.8
Potassium=40 @ 1460 KeV pCig - 4.010.7 5.010.6 3.840.6 0.0+2.3
‘ASTM Analysis:
Alkalinity mg/l CaCO 30.0 28.0 - 20.0 59.0 35.0
Ammonia mg/l NH3-I§ 12, 54 4 14 8.4
- Chloride mgl . 50 32 53 59 42
Fluoride mxg/l 9.0 59 8.7 - 6.4 6.2
Nitrate mg/l NO3-N <0.10 <0.10 <0.10 0.32 0.13
Sulfate m‘gfl 860 1100 . 250 360 150
pH pH Units 9.20 8.44 9.19 9.65 9.14
‘Specific Conductance @25°C pmhos/cm 1760 2160 1030 1430 1660
uminum mg/l <10 <10 <10 <10 <10
Calcium mg/l 300 420 88 190 330
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/ 50 44 37 45 29
Magnesium mg/ <10 <10 <10 <10 <10
‘Manganese mg/l <l.0 <1.0 <1.0 <1.0 <1.0
mg/ 80 54 78 82 53

See footnotes at end of table.
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Sample Identification and Date
‘P9-2C P9-8A P9.-3B P9.3C P94A
] (15-22) (0-9) (9-16) (16-24) (0-8)
Parameter Units _220/93  2/20/93  2/20/93  2720/93  2/20/93
TCLP Metals: : i :
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Argenic mg/l <0.10 <0.10 0.11 0.16 - 0.23
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10
" Chromium mg/l <0.10 0.34 <0.10 0.25 0.11
Mercury mg/l <0.010 <0.010 <0.010 <0.010. <0.010
Nickel mg/l <10 <1.0 <l1.0 <l.0 <1.0
Lead mg/l <0.10 <0.10 "<0.10 <0.10 <0.10
Selenfum , mg/ - <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data: _ :
Extraction Fluid No. 1 No. 2 No.1 No. 2 No.2
pH with Deionized Water pH units 9.50 9.43 9.26 7.94 9.92
pH of TCLP Extract pH units 5.59 4.52 5.45 451 461
Amount of Sample Extracted g 40.0 40.0 .. 40.0 400 40.0
Volatile Organic Analyses: . . :
Acetone: . ne/kg 10000 <5200 13000 <48000  <54000
Benzene re/kg <4600 <5200 <4800 <48000 <54000
Bromodichloromethane re/kg ‘<4600 <5200 <4800 <48000 <54000
Bromoform pre/kg <4600 <5200 <4800 <48000 <54000
Bromomethane re/kg <4600 <5200 <4800 <48000 <54000
2-Butanone pe/kg <4600 <5200 <4800 <48000 <54000
Cerbon Disulfide pe/kg <4600 <5200 - <4800 <48000 <54000
Carbon Tetrachloride ugkg " <4600 <5200 <4800 <48000 <54000
Chlorobenzene - peg/kg <4600 <5200 <4800 <48000 <54000
Dibromochloromethane pe’kg <4600 <5200 . <4800 <48000 <54000
Chloroethane pg/kg <4600 <5200 <4800 <48000 <54000
Chloromethane pe/kg <4600 <5200 <4800 <48000 <54000
Chloroform pe/kg <4600. <5200 <4800 <48000 <54000
- 1,1.Dichloroethane pg/kg <4600 <5200 <4800 <48000 <54000
1,2-Dichloroethane ngkg <4600 <5200 <4800 <48000 <54000 -
1,1-Dichloroethene re/kg <4600 <5200 <4800 <48000  <54000
1,2-Dichloroethene re/kg <4600 <5200 <4800 <48000  <54000
1,2-Dichloropropane ne/kg <4600 <5200 <4800 <48000 <54000
~ Cis-1,3-Dichloropropene pe/kg <4600 <5200 <4800 , «<48000 @ <54000
Trans-1,3-Dichloropropene pg/kg <4600 <5200 <4800 <48000 <54000
Ethylbenzene ng’kg <4600 <5200 - <4800 <48000 = <54000
2.Hexanone pekg <4600 <5200 <4800 <48000 <54000
Methylene Chloride re/kg <4600 <5200 <4800 <48000 -<54000
4-Methy)-2-pentanone ug/kg 35000 6000 _ 36000 120000 110000
Styrene _ re/kg <4600 <5200 <4800  <48000 <54000
1,1,2,2-Tetrachloroethane pe'kg <4600 . <5200 <4800 <48000 . <54000
Tetrachloroethene rg/kg <4600 <5200 <4800 <48000 <54000
Toluene ne/kg " <4600 <5200 <4800 <4B8000 <54000
1,1,1-Trichloroethane . pe/kg <4600 <5200 ' <4800 <48000 <54000
1,1,2-Trichloroethane pe’kg <4600 " <5200 <4800 <48000 <54000
Trichloroethene ughkg <4600 <5200 <4800 <48000 <54000
- Vinyl Chloride re’kg <4600 <5200 <4800 <48000  <54000
re’kg . <4600 <5200 <4800 <48000 <54000

" See footnotes at end of table.
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Sample 1dentification and Date .
Pe-2C _ P93A  P9-sB _ P9.3C__ P94A
1522) (09 (916  (16:24) = (0-8)

Parameter

Units 2/20/93 2/20/93 _ 2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenaphthene pg/kg <2600 <1300 . <1300 <1300 . <1300
Acenaphthylene pe/kg <2600 <1300 <1300 <1300 <1300 -
Anthracene pg/kg <2600 <1300 <1300 <1300 <1300
Bis(2-chloroethyl)ether ug/kg <2600 <1300 <1300 <1300 <1300
Bis(2-chloroethoxy)methane ug/kg <2600 <1300 <1300 * <1300 <1300
Bis(2-chloroisopropyllether pe/kg <2600 <1300 <1300 <1300 <1300
Bis(2-ethylhexyl)phthalate ug/kg <2600 <1300 <1300 <1300 <1300
Benzo{a)pyrene pug/kg <2600 <1300 <1300 <1300 <1300
Benzo(a)anthracene rekg <2600 <1300 <1300 <1300 <1300
Benzo(b)fluoranthene ug/kg <2600 <1300 <1300 <1300 <1300
Benzo(g h,i)perylene ] ug/kg <2600 <1300 <1300 <1300 <1300
Benzo(k)fluoranthene pa/kg <2600 <1300 <1300 <1300 <1300
4-BmmopherB'I-PhenylEthef ' pngkg <2600 <1300 <1300 <1300 . <1300
t;lt_glbenzyl hthalate ng/kg <2600 <1300 <1300 <1300 <1300
Carbazole™ . pg/kg <2600 <1300 <1300 <1300 <1300
Chrysene pelkg <2600 . <1300 <1300 <1300 <1300
4-Chloroaniline Re/kg <2600 <1300 - <1300 <1300 <1300
oronaphthalene pa/kg <2600 <1300 . <1300 <1300 <1300
'2-Chlorophenol Re/kg <2600 <1300 <1300 <1300 <1300 -
4-Chlorophenyl Phenyl Ether re/kg <2600 <1300 <1300 <1300 <1300
o-Cresol re/kg <2600 <1300 <1300 <1300 <1300
ECrespl N . pe/kg L2600 <1300 <1300 <1300 <1300 .
ibenzo{a,h)anthracene re/kg <2600 <1300 <1300 <1300 <1300
Dibenzofuran re’kg <2600 <1300 <1300 <1300 <1300
2.4-Dichlorophenol pe/kg <2600 <1300 <1300 <1300 <1300
1,2-Dichlorobenzene re/kg <2600 <1300 - <1300 = <1300 <1300
1,3.Dichlorobenzene pe/kg <2600 <1300 <1300 <1300 <1300
1,4.Dichlorobenzene - ug/kg <2600 <1300 <1300 T <1300 . <1300
8,3-Dichlorobenzidine .kekg <2600 <1300 <1300 . <1300 <1300
" Diethyl Phthalate ne/kg <2600 - <1300 <1300 <1300 <1300
Dimethyl Phthalate re/kg <2600 <1300 <1300 <1300. <1300
2,4-Dimet '%]ghenol pg’kg | <2600 <1300 <1300 <1300 <1300
«~—. Di-N:butyl Phthalate _ . rekg <2600 1400 - 1600 <1300 2800
4,6-Dinitro-o-cresol pa/kg <13000 <6800 . <6800 <6400 <6800
2,4-Dinitrotoluene Hg'kg <2600 <1300 <1300 - <1300 <1300
'2,6-Dinitrotoluene . rg/kg <2600 . <1300 © <1300 <1300 <1300
Di-N-octyl Phthealate Hg/kg <2600 <1300 <1300 <1300 <1300
%lt-Dinitrophenol pg/kg . <13000 © <6800 <6800 <6400 <6800
oranthene . pe/kg <2600 <1300 <1300 <1300 <1300
Fhuorene ) . nekg <2600 <1300 <1300 <1300 <1300
Hexachlorocyclopentadiene pe/kg <2600 <1300 <1300 <1300 <1300
- Hexachlorobenzene pg/kg <2600 <1300 <1300 <1300 <1300
Hexachjorobutadiene pg/kg <2600 <1300 <1300 <1300 <1300
Hexachloroethane . rekg <2600 <1300 <1300 <1300 <1300
Indeno(},2,3<,d)pyrene ng/kg <2600 <1300 <1300 . <1300 <1300
Isgghorone ) T ng/kg <2600 <1300 <1300 - <1300 <1300
2-Methylnaphthalene re/kg <2600 <1300 <1300 <1300 . <1300
N-Nitrosodiphenylamine re/kg <2600 <1300 <1300 <1300 <1300
N-Nitroso-di-n-propylamine pg/kg <2600 <1300 <1300 <1300 <1300
aphthalene . pe’kg <2600 <1300 <1300 <1300 <1300
2-Nitroaniline pug’kg <13000 <6800 <6800 <6400 <6800
3-Nitroaniline ng/’kg <13000 <6800 <6800 <6400 <6800
4-Nitroaniline ug/kg <13000 <6800 <6800 <6400 <6800
Nitrobenzene pug/kg <2600 <1300 <1300 <1300 <1300
2-Nitropheno} ne/kg <2600 <1300 <1300 <1300 <1300
4-Nitrophenol ng/kg <13000 <6800 <6800 <6400 <6800
- p-chloro-m-cresol pe’kg <2600 <1300 <1300 <1300 <1300
entachlorophenol pe/kg <13000 <6800 <6800 <6400 <6800
Phenanthrene re/kg <2600 <1300 <1300 <1300 <1300
Phenol pa/kg <2600 <1300 <1300 <1300 <1300
Pyrene re/kg <2600 <1300 <1300 <1300 <1300
214,5-Trichlorophenol pa/kg <13000 <6800 <6800 <6400 <6800
2,4.6-Trichlorophenol pe’kg 6 <1300 <1300 <1300 <1300
1,2,4-Trichlorobenzene pe/kg <2600 <1300 <1300 <1300 <1300

See footnotes at end of table,
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Sample Identification and Date
P94B Po4C P9o-5A Ps.5B P9.5C
(8-16) {16-25) (0-9) (9-17) (17-25)
Parameter Units 2/20/93 _2/20/93 2/20/93 2/20/93 2/20/93
Total Analyses:
Cyanide mg/kg 32 <3.2 <3.6 <3.2 <34
Silver mg/kg <5.81 <6.40 <7.02 <5.02 <6.11
Arsenic mg'kg 72.0 <64.0 <70.2 <60.2 74.5
Barium mg/kg 21.8 25.6 15.2 27.6 36.9
Hium mg’kg 12.7 115 12.7 14.5 13.2
Cadmium mg/kg <581 <6.40 a02 0 <602 <6.11
Chromium mg/kg 420 325 521 488 385
Mercury mg/kg <0.171 0.216 0224  <0.162 0.434
Molybdenum mg/kg <29 <32 <35 <30 <31
Nickel mg/kg 754 52.9 66.3 45.9 52.1
Lead mg/kg <58.1 <64.0 <70.2 <60.2 - <61.1
Antimory mg/kg 232 230 118 228 254 .
Selenium mg/kg <0.690 <0.640 <0.730 <0.650 <0.680
Tin mg'kg 940 890 850 1100 940
Columbium mg/kg 4900 5100 2400 4800 5500
Tantalum 1200 1300 930 930 1100
Gross Alpha Vg 3718 5149 - 3418 60110
Igross Beta pCi/g 3246 4816 . 3816 5046
topes:
Uranium-233 & 234 pCi/g J11%1 1611 - 1141 2141
Uranium-235 pCig 0.840.2 0.510.2 - 1.240.3 411
Uranjium-238 pCig 131 1711 - 1411 2611
Thorium-230 pCig 1.6£1.0 43114 - 1.0+0.7 4.940.7
Lead-210 @ 46 KeV pCilg 2.042.0 2.840.9 . 1.841.3 2.34+0.7
Thorium-234 @ 63.3 KeV pCilg 6.911.9 1142 - 8.710.8 1441
Thorium-234 @ 92.6 KeV pCilg 6.7t1.4 8.8+1.2 - 7.5£1.0 12+]1
Protactinium-234m @ 1001 KeV pCig 0£29 2849 . 1817 3317
‘Radium 226- : pCig 9.542.5 11+1 - 9.4140.7 13+1
Lead-214 @ 295.2 KeV pCi'g 1410.6 2.330.3 - 1.5+0.3 2.610.3
Lead-214 @ 352.0 KeV pCilg 1.640.4 2.610.2 - 1.840.1 2.9+0.2
Bismuth-214 @ 609.4 KeV pCi/g 1.810.6 2.410.2 - 1.610.1 2.610.2
Bismuth-214 @ 1120.4 KeV pCig 0.0x1.4 2.210.4 - 18+0.4 27404
Bismuth-214 @ 1764.7 KeV pCilg 0.0£1.2 2.240.5 - 1.1+0.4 24104
Actinium-228 @ 338 KeV pCig 0.010.8 1.940.3 . 1.130.3 2.4140.3
Actinium-228 @ 911 KeV pCilg 0.010.8 2.140.3 - 1.140.2 2.740.3
Actinium-228 @ 968 KeV pCig 0.0x1.6 1.840.4 . 0.944+0.39 24104
Lead-212 @ 238 KeV pCig 1.140.3 2.010.1 . 1.140.1 1.940.1
Bismuth-212 @ 727 KeV pCig 0.042.3 3.3+0.7 . 1.3+0.6 2.840.6
Thallium-208 @ 583 KeV pCi/g 1.740.7 1.830.2 - 1.2+0.2 2.310.2
Uranium-235 @ 143 KeV pCilg 0.010.4 0.52+0.14 - 0.4010.14 0.7920.17
Potassium-40 @ 1460 KeV pCig 5.543.3 4.440.6 - 5410.6 4.840.7
ASTM Analysis:
Alkalinity mg/l CaCO m 35.0 91.0 55.0 33.0
Ammonia NH3. 18 14 16 18 12
Chloride mg/l 68 50 64 52 46
Fluoride mlfll 74 4.9 6.5 13 8.6
Nitrate mg/l 03-N <0.10 0.14 0.23 . 0.2¢9 0.30
Sulfate mﬁ’l 1600 1100 190 - 240 880
pH . pH Units 10.83 845 10.00 9.88 9.39
Specific Conductance @ 25°C pmhos/cm 1090 2330 1150 1080 1980
\Juminum mg/l <10 <10 <10 <10 <10
Calcium mg/l 64 440 130 61 320
Iron mg/l <10 <10 <10 <10 <10
Potassium mg/l 54 61 39 65 56
Magnesium mg/l <10 <10 <10 <10 <10
Manganese mg/l <1.0 <1.0 <1.0 <10 <10
Sodium - mgfl 100 - 95 72 100 82

See footnotes at end of table.
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{Continued)
L Page 8 of 9
Sample Identification and Date
P94B P94C P9-5A PS.6B P9.5C
(8-16) (16-25) (0-9) (9-17) (17-25)
Parameter Units 2/20/93 2/20/83 2/20/93 2/20/93 2/20/93
TCLP Metals:
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10
Arsenic mg/l <0.10 020 0.14 0.26 0.24
Barium mg/l <10 <10 <10 <10 <10
Cadmium mg/ <0.10 <0.10 <0.10 <0.10 <0.10
Chromiuvm mg/l 0.34 <0.10 0.25 0.12 <0.10
Mercury mgh - <0.010 <0.010 <0.010. <0.010 <0.010
Nickel mg/l <10 <1.0 <1.0 <1.0 <1.0
Lead - mgl <0.10 <0.10 <0,10 <0.10 <0.10
Seleniim ' mg/l <0.10 <0.10 <0.10 <0.10 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid No. 2 No.1 No. 2 No.2 No. 1
pH with Deionized Water PH units 10.87 9.67 . 9.91 9.82 9.60
pH of TCLP Extract pH units 468 - 555 4.54 453 5.16
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0
Volatile Organic Analyses: :
Acetone re'kg <45000 <42000 63000 <42000 11000
Benzene pe’kg <45000 <42000 <48000 <42000 <4500
Bromodichloromethene pre/kg <45000 <42000 <48000 <42000 <4500
Bromoform pg’kg <45000 <42000 <48000 <42000 <4500
Bromomethane re/kg <45000 <42000 <48000 <42000 <4500
2-Butanone pe/kg <45000 <42000 <48000 <42000 <4500
Carbon Disulfide pg/kg <45000 <42000 <48000 <42000 <4500
Carbon Tetrachloride png/kg <45000 <42000 <48000 <42000 <4500
Chlorobenzene pg’kg <45000 <42000 <48000 <42000 <4500
Dibromochloromethane pe/kg <45000 <42000 <48000 <42000 <4500
Chloroethane pg/kg <45000 <42000 <48000 <42000 <4500
Chloromethane ng’kg <45000 <42000 <48000 <42000 <4500
Chloroform re/kg <45000 .  <42000 "<48000 <42000 <4500
1,1-Dichloroethane ngkg <45000  <42000 <48000 <42000 <4500
1,2-Dichloroethane pekg <45000 <42000 <48000 <42000 <4500
1,1-Dichloroethene pe/kg <45000 <42000 <48000 <42000 .<4500
1,2-Dichloroethene pe’kg <45000 <42000 <48000 <42000 <4500
1,2-Dichloropropane pre/kg <45000 <42000 <48000 <42000 <4500
Cis-1,3-Dichloropropene re/kg <45000 <42000 <48000 <42000 <4500
Trane-1,3-Dichloropropene ng’kg <45000 <42000 <48000 <42000 <4500
Ethylbenzene ‘ng/kg <45000 <42000 <48000 <42000 <4500
2-Hexanone nekg <45000  <42000  <4B000  <42000 <4500
Methylene Chloride pe/kg <45000 <42000 <48000 <42000 <4500
4-Methyl-2-pentanone ne’kg "~ 150000 110000 - 130000 160000 74000
Styrene pg/kg 245000 <42000 <48000 <42000 <4500
1,1,2,2-Tetrachloroethane pe’kg <45000 <42000 <48000 - 42000 <4500
Tetrachloroethene pe’kg <45000 <42000 <48000 <42000 <4500
Toluene pe/kg <45000 <42000 <48000 <42000 <4500
1,1,1-Trichloroethane pe/kg <45000 <42000 <48000 <42000 <4500
1,1,2-Trichloroethane pe/kg <45000 <42000 - <4B8000 <42000 <4500
Trichloroethene pe/kg <45000 <42000 <48000 <42000 <4500
Viny] Chloride rg’kg <45000  <42000  <48000 <42000 <4500
Xylenes, Total pre/kg <45000 <42000 <48000 <42000 <4500

See footnotes at end of table.
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Sample Identification and Date .
Po4B P94C - P9-5A Po.5B P9.5C
(8-16) (16-25) (0-9) (9-17) (17-25)

Parameter Units 2/20/93 2/20/93 _2/20/93 2/20/93 2/20/93
Semivolatile Organic Analyses:
Acenaphthene rg’kg <980 <990 <1300 <990 <990
Acenaphthylene . pg/kg <990 <990 <1300 <990 <9380
Anthracene : ug/kg <990 <990 <1300 <990 <990
Bis(2-chloroethyl)ether kg <990 <990 <1300 <990 <990
Bis(2-chloroethoxy)methane pg/kg <990 <990 <1300 <990 <990
Bxa(2-c}ﬂomxsopm%yl)ethet pg/kg <990 <990 <1300 <930 <990
Bis(2-ethylhexyl)phthalate ugkg <930 <930 - <1300 <990 <990
- Benzo{a)pyrene pg/kg <980 <990 <1300 <990 <990
Benzo{a)anthracene pg/kg <990 <990 <1300 <290 <990
Benzo{b)luoranthene pe/’kg <990 <990 <1300 <990 <990
Benzo(E h,i)perylene re/kg <990 <990 <1300 <990 <990
Benzo{K)fTuoranthene pe/kg <990 <990 <1300 <990 <990
4-Bromophenyl Phenyl Ether nehkg <990 90 <1300 <930 <990
Butylbenzyl Phthalate re/kg <990 <990 <1300 <990 <990
Carbazole 1g/kg <990 <990 <1300 <990 <990
sene ng/kg <990 <990 <1300 <990 <990
4-Chloroaniline ‘pg/kg <990 <1300 <990 <990
2-Chloronaphthalene pe’kg <990 <990 <1300 <990 <990
2-C oropheno. P-S’kg <990 <990 <1300 <980 <990
orophenyl Phenyl Ether pg/kg <990 <990 <1300 <990 <990
o-Cresol . ng/kg <390 <990 <1300 <990 <990
p-Cresol re/kg <990 <990 <1300 <990 <990
Dibenzo(a,h)anthracene pa/kg <3990 <990 <1300 <990 <990
faran ~ ng/kg <990 <990 <1300 <890 <990
2,4-Dic lm-og‘};enol Re/kg <990 <990 <1300 <990 <990
1,2-Dichlorobenzene re/kg <990 <1300 - <990 <990
1,3-Dichlorobenzene Hg/kg <890 <990 <1300 <990 <990
1,4-Dichlorobenzene ne/kg <990 <990 <1300 <990 <990
3,3-Dichlorobenzidine pe/kg <990 <990 <1300 <990 <990
Diethyl Phthalate pg/kg <990 <990 <1300 <990 <990
Dimethyl Phthalate . Helkg <990 <990 <1300 <930 <990
} 2,4-Dimeth¥1§henol pg/kg <980 <990 <1300 <990 <990
Di-N.butyl Phthalate - pe/kg 1700 2200 300 1300 1700
4,6-Dinitro-o-cresol pe/kg <4800 <5100 <6800 <5100 <4800
2,4-Dinitrotoluene pe/kg <990 <990 <1300 <990 <990
2,6-Dinitrotoluene pe/kg <990 <990 <1300 <990 <890
Di-N-octyl Phthalate pe/kg <990 <990 <1300 <990 <990
2,4-Dinitrophenol ng/kg <4800 <5100 <6800 <5100 <4800
Fluoranthene pe/kg <9 <990 <1300 <990 <990
Fluorene pe/kg <930 <990 <1300 <990 <990
exachlorocyclopentadiene pe/kg - <990 <990 <1300 <990 <990
Hexachlorobenzene - pg/kg <980 <990 <1300 <990 <990
Hexachlorobutadiene pg’kg <990 <990 <1300 <990 <990
exachloroethane pe/kg <990 <990 <1300 <990 <990
[ndeno(1,2,3c,d)pyrene . pg/kg <990 <990 <1300 <990 <990
[sophorone ng/kg <990 <990 <1300 <890 <990
2-Methylnaphthalene pe/kg <990 <990 <1300 <290 <990
N-Nitrosodiphenylamine pe/kg <990 <990 <1300 <990 <990
N-Nitroso-di-n-propylamine ug/kg <990 <990 <1300 <990 <990
Nephthalene re/kg <990 <990 <1300 <990 <990
2.Nitroaniline pe/kg <4800 <5100 <6800 <5100 <4800
3.Nitroaniline pa/kg <4800 <5100 <6800 <5100 <4800
4-Nitroaniline ug/kg <4800 <5100 <6800 <5100 <4800
Nitrobenzene pg/kg <990 <990 <1300 <990 <990
2-Nitrophenol pe/kg <990 <990 <1300 <890 <990
4-Nitrophenol ne/kg <4800 <5100 <6800 <5100 <4800
hloro-m-cresol pe/kg <990 <990 <1300 <990 <990
entachlorophenol pe/kg <4800 <5100 <6800 <5100 <4800
Phenanthrene ug/kg <990 <990 <1300 <990 <990
Phenol ug/kg <990 <990 <1300 <990 <990
ne pg/kg <990 <980 <1300 <990 <990
2,4,5-Trichloropheno} . - pe/kg <4800 <5100 <6800 <5100 <4800
2,4.6-Trichlorophenol pekg <990 <990 <1300 <990 <990
1,24 Trichlorobenzene pg/kg <990 <990 <1300 <990 <930

()Dash denotes not analyzed.



Table 12

Chemistry Data Summary
Surface S8adiment
Fansteel, Inc.
Muskogee, Oklahoma
Sample Identification and Date
. §S-002 8S-003 88-005 8S8-1 Ss-2 SS-3
Porameter Usits ¥23 w23 a3 3  amm3 amies
Total Analyses: :

" Silver mg/kg <3.3 <28 <28 <3.2 <28 2.9
Arsenic mg/kg 3.0 16 13 13 1.7 2.1
Barium mgkg 110 85 120 210 100 89
Calcium mg/kg 3400 3200 2600 3800 2200 2200
Cadmijum mgkg <3.3 «28 2.0 4.3 <28 <29
Chromium mg/kg 16 A4 20 34 18 14
Mercury mg/kg <0081  <0.070  <0.070 <0.080  <0.070  <0.072
Nickel mg/kg <16 <14 <14 26 <14 <i4
Lead mg/kg 9.8 10 94 12 8.1 11
Antimony mg/kg <33 <28 <28 <32 <28 <29
Selenium "mg/kg <0.33 <0.28 <0.28 <0.32 <028 <0.29
Tin mg/kg 22 17 17 28 <14 <l4
Columbium mg/kg 39 13- 7.0 13 9.9 14
Tentalum mg/kg 9.8 13 56 13 5.6 12
Fluoride mg/kg 3700 2100 -200 270 240 440
Gross Alpha pCi/g 2847 2416 1616 110+70 1845 1516
Gross Beta pCig 2615 3216 1715 150440 18t6 2816

Isotopes:
Uranium-233 & 234 pCi/g 27403 58104 D 89443 - .
Uranium-235 ‘ pCig 0.140.1 0.640.1 - 0.140.2 - -
Uranium-238 pCilg - 2.840.3  6.540.4 - 54433 - .
Thorium-228 pCi/g 1.240.3 1.740.5 - - - -
Thorium-230 pCig 17404 3.240.7 - 8.610.8 - .
Thorium-232 pCi/g 12+0.3 1.810.5 - - - .
Lead-210 @ 46 KeV pCi/g 13106 14107 - . . .
Thorium-234 @ 63.3 KeV pCig 2.940.6 5.840.7 - - - -
Thorium-234 @ 92.6 KeV pCig 2.540.5 4.810.4 - - - .
Protactinium-234m @ 1001 KeV pCig 1248 1849 - - . “
Radium 226 pCi/g 3.910.7 5.910,7 - 5.910.8 - -
Lead-214 @ 295.2 KeV pCig 1.540.2 1.540.2 - - - -
Lead-214 @ 352.0 KeV pCig 1.540.1 1.340.1 - . - -
Bismuth-214 @ 609.4 KeV pCilg 1.440.2 1.240.1 - - - -
Bismuth-214 @ 1120.4 KeV pCi/g 1.840.5 1.540.4 - - - -
Bismuth:214 @ 1764.7 KeV pCig 1.140.4 1.140.3 - - - -
Actinium-228 @ 338 KeV pCi/g 1.210.3 1.210.3 - . . .
Actinium-228 @ 911 KeV pCig 1.6£0.2 1.440.3 - - - -
Actinium-228 @ 968 KeV pCikg 16104 . 11104 - - - -
Lead-212 @ 238 KeV pCig 1.110.1 1.240.1 - - - -
Bismuth-212 @ 727 KeV pCi/g 1.9+0.5 1.240.8 - - . .
Thallium-208 @ 583 KeV pCi/g 1.310.2 1.140.2 - - . .
Uranium-235 @ 143 KeV pCi/g. 0.00:0.09 0.2940.12 - . . .
Potassium-+40 @ 1460 KeV pCig 1611 1641 . - - -

ASTM Anaslysis:
Ammonia mg/kg NH3-N 26 <2 <2 <2 <2 <2
Sulfate mg/kg 66 44 44 60 44 44
pH ) ’ pH Units 6.72 7.18 6.756 7.11 7.15 6.26

Volatile Organic Analyses:
4-Methyl-2-pentanone pe’kg <2100 <1800 <1800 <2100 <1800

()pgsh 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/l 50
Silver (total) pgl 100
Aluminum (total) , pgl 200
Arsenic (total) ngl 50
Barium (total) ngh ‘ . 2,000
Cadmium (total) 4 pgl 5
Chromium (total) pgl 100
Copper (total) pgl - 1,000
Mercury (total) ugl. 2
‘Manganese (total) ’ pgl 50
Lead (total). A pel 150
Selenium (total) pgl 50

MEK - pgl 2,000

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

@1ndicates Oklahoma state maximum concentration.



Table 14

Chemistry Data Summary
Suxface Water
Fansteel, Inc.
Muskogee, Oklahoma
Sample Identification and Date
$8-001 SS.002 SS-003 88-006 S8S-1 SS-2 SS8-3
Parameter Units 3/3/93  3/72H3 8793 293  8/2/03  8/2/93  3/2/93
Total Analyses:
Fluoride mg/ 9.4 12 13 2.7 0.44 26 2.1
Ammonia mg/l NOg-N 6.7 84 <0.10 <0.10 <0.10 <0.10 0.12
Nitrate-Nitrite mg/l NOg-N 10 16 <0.10 0.16 0.18 0.12 0.26
Sulfate mg/l 390 84 23 31 58 27 36
Grosas Alpha " pCil 418 45:18 241 ‘342 110270 242 312
Gross Beta pCil 89 70112 4] 112 150440 712 842
Isotopes:
Uranium-233 & 234 pCiN KeY) 8.3:0.8 - . B.9t43 - .
Uranium-235 pCill . 0.5£80.2 - - -0.1+0.2 - -
Uranium-238 pCi/l - 82408 - - 54133 - -
Radium 226 pCin - 34107 - . 59108 - .
Radium 228 pCciA . 1610 - . 1143 . -
Potassium+40 pCin - 20 - . 5.0 - .
Thorium-228 pciN . 18405 - . 1411 - -
Thorium-230 pCi - 13104 - - 8.6:08 - -
Thorium-232 pCil - 18404 - - 1741 - -
Metals: -
Silver, Total pgh <6.84 <6.84 <6.84 <6.84 <6.84 <6.84 <6.84
Arsenic; Total uell 188 32.3 1.56 1.14 5.64 1.87 2.56
Barium, Total g/t <9.84 200 494 92,5 1820 151 81.3
Calcium, Total pel 111000 55900 11600 22400 45200 22700 31800
Cadmium, Total pal 648 <4.04 5.11 122 20.8 152 5.51
Chromium, Total pel 56.5 10.1 204 111 110 146 <10
- Mercury, Total pel <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
~ T Nickel, Total - T2\ <1l1 28.4 <11.1 <111 103 <111 <111
Lead, Total pra 1.74 276 149 84.2 25.8 237 18.5
Antimony, Total ugh <29.7 85.1 <29.7 <29.7 <28.7 <28.7 <29.7
Selenium, Total pel <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Tin, Total -4 72 <50 <50 <50 120 <50 <50
Columbium, Total ugh <100 <100 <100 <100 300 <100 <100
Tantalum, Total pal <100 <100 <100 <100 300 <100 <100
Volatile Organics: ’
4-Methyl-2-pentanone 11} 500 <10 <10 <10 <10 <10 <10

(1YDash denotes not analyzed.



Table 15

Chemistry Data Summary
Shallow Groundwater Zone
Fansteel, Inc.
Muskogee, Oklahoma
Page 10f 15
le Identification and Date
MW.518 MW.528 MW.538 MW.548 MW.55S8
Parameter Units _2/24/93 2/25/83 2/27/93 2/26/93 2/26/93
Total Analyses:
Fhuoride mg/ 043 0.51 025 0.14 52
Ammonia . mg/INOg-N <0.10 <0.10 <0.10 <0.10 4.2
Nitrate-Nitrite mg/l NOg-N 0.87 41 6.3 2.3 12
Sulfate mg/l 19 , 2000 110 .41 88
Gross Alpha pCil 843 79128 64 1546 4019
Gross Beta pCN1 &3 160430 1044 2516 3616
Isotopes: '

" Uranium-233 & 234 pCciNl o) 0.7£0.4 . - 1410.4
Uranium-235 pCil - 0.010.1 - - <0.110.1
Uranium-238 pCi1 - . 09405 . - 1.310.4
Radium 226 pCl - 41411 - - 2.010.56

. Radium 228 pCi1 - 5.9:1.6 - - 3.0£1.3
’ Potassium-40 pCil - 2.0 - - 48 -
Thorium-228 pCil . 6.410.7 . . 1.9406
Thorium-230 pCil - 4.010.6 - - 1.0104
Thorium-232 pCiNl . 5.610.7 - - 1.640.5
Total Metals:
Silver, Total pet <6.84 <6.84 <6.84 <6.84 <6.84
Ahiminum, Total pgh 1090 5650 - - -
Arsenic, Total pel <1l <l 3.88 <1 20.6
Barium, Total pel 79.6 173 93.5 327 295
Beryllium, Total -7 1.19 .12 - - -
Calcium, Total ugl 33100 14400 24700 47600 22500
Cadmium, Total pel 18.1 10.1 717 442 28.56
Cobalt, Total pall <B.54 9.98 - . .
Chromium, Total pel <10 <10 128 <10 63.5
Copper, Total [11-7)1 126 20.5 - - -
Iron, Total pgl 926 9180 T - : -
Mercury, Total pgh <0.2’ <0.2 <0.2 <0.2 <0.2
. Potassium, Total 1171 1850 6490 - - -
Magnesium, Total pgh 11800 5770 - - -
Manganese, Total pa/l 207 619 - c. .
Sodium, Totsl pe/l 70400 32400 - - -
Nickel, Total ug! <11.1 <11.1 <1l.1 27 101
Lead, Total pel 6.84 11.8 5.97 34.6 16.7
Antimony, Total pel <l.1 <l.1 <29.7 <29.7 35.3
Selenium, Total pgh 2.92 3.22 <0.8 <0.8 <0.8
Tin, Total pell <50 <50 <50 <50 66000
Thallium, Total ug/l <4 <4 - - -
Vanadium, Total ugl <5.17 18 - . -
Zinc, Total _ pgl 20.4 56.7 - - -
~ Columbium, Total prall <10 <10 <100 20 50
Tantalum, Total T opsh 40 - 60 <100 40 60

See footnotes at end of table.
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(Continued)

Page 2 of 15

) Sample Identification and Date . .
MW.518 MW-528 MW.53S MW.548 MW.55S

Parameter Units 2/24/93 2/25/93 227/93 2/25/93 2/26/93

Dissolved Metals:

Silver, Dissolved ng/ . - - . <10
Arsenic, Dissolved pgl - - . - - 12
Barium, Dissolved pel - - - - 98
Calcium, Dissolved pe/t - C . - - 13000
Cadmium, Dissolved 17/ - - - - 5.5
Chromium, Dissolved pgl - - . - - <10
Mercury, Dissolved pgl - - - - <0.2
Nickel, Dissolved ugl - - - . - ' 68
Lead, Dissolved pel - - . - 1.6
Antimony, Dissolved pel . - a . 6
Selenium, Dissolved pgh . . - - <l
Tin, Dissolved pe!l - . R - <50
Columbium, Dissolved . pgl .« - : - . <100
Tantalum, Dissolved pel - - - . <100

Volatile Organics: .

Acetone | <10 <10 - - -
Benzene pgl <10 <10 - - -
Bromodichloromethane pel <10 . <10 - ) . -
Bromoform g/l <10 <10 - - -
Bromomethane pel <10 <10 - ‘ - -
2-Butanone ugl <10 <10 - - : -
Carbon Disulfide pgh <10 - <10 - - -
Carbon Tetrachloride . pgh <10 <10 - - ‘ -
Chlorobenzene pell <10 - <10 - - . -
Dibromochloromethane ngl <10 <10 - - -
Chloroethane - it/ <10 <10 - - .-
Chloromethane pa/l <10 <10 - - -
Chloroform - pgl <10 <10 - - -
1,1.Dichloroethane ng/l <10 <10 - - -
-1,2-Dichloroethane - pgl <10 - <10 - - -
1,1.Dichloroethene ngl <10 <10 - - -

" 1,2-Dichloroethene Copgh <10 <10 - L. -
1,2-Dichloropropane pel ‘<10 <10 - - -
“Cis-1,3-Dichloropropene . pal <10 <10 - . .-
Trans-1,3-Dichloropropene - pgl <10 <10 -, T -
Ethylbenzene . pg/l <10 <10 - - .
2-Hexanone pel <10 <10 - D . ‘ -
Methylene Chloride weh <10 <10 - - -
4-Methyl-2-pentanone re/ll <10 <10 <10 <10 <10
Styrene ugl <10 <10 - . -
1,1,2,2-Tetrachloroethane pg <10 <10 - - .
Tetrachloroethene uegl <10 <10 - . .
Toluene pgl <10 - <10 - - -
1,1,1-Trichloroethane pel <10 <10 - - -
1,1,2-Trichloroethane ngl <10 <10 - - .
Trichloroethene ugh <10 <10 - - -
Vinyl Chloride pel <10 <10 - - -
Xylenes, Total pa! <10 <10 . - .

See footnotes at end of table.
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Sample Identification and Date .
MW.518 MW.-528 MW-538  MW-548 MW.-558

Parameter Units 2/24/93 2/25/93  2/27/93 2/25/93 . 2/26/93
Semivolatile Organics:
Acenaphthene " ugl <10 <10 - - -
Amna%:n]thylene pgl <10 <10 - - -
Bis(2-chloroethyl)ether Tr-7)] <10 <10 - - -
Bis(2-chloroethoxy)methane pgl <10 <10 - - -
Bis(2-chloroisopropyl)ether pgl <10 <10 - - -
Bis(2-ethylhexyl)phthalate pel <10 <10 - - -
Benzo(a)pyrene pel <10 <10 - - -
Benzo(a)anthracene /) <10 <10 - - -
Benzo(b){luoranthene rgl <10 <10 - - -
Benzo(ﬁ,h,i)perylene ugl <10 ’ <10 - - -
Benzo(k)luoranthene ugh <10 <10 - - -
4-Bromophenyl Pheny! Ether e <10 <10 - - -
nglbenzyl hthalate . pgl <10 <10 - - -
Carbazole pgh <10 <10 - - -
%amene pgl <10 <10 - - -
loroaniline , ugh <10 <10 - - -
2-Chloronaphthalene el <10 <10 - - -
2-Chlorophenol ugl <10 <10 - - -
4-Chlorophenyl Phenyl Ether pgl <10 <10 - - -
o-Cresol pgl <10 <10 - - -
ECresola, . ugl - <10 <10 - - -
ibenzo{e,h)anthracene pe <10 - <10 - - -
Dibenzofuran peh <10 <10 - - -
2,4-Dichlorophenol pel <10 <10 . - -
1,2-Dichlorobenzene [T} <10 <10 - - -
1,3-Dichlorobenzene pe <10 : <10 - - -
14.Dichlorobenzene pell <10 <10 - - -
3,3-Dichlorobenzidine pel <10 <10 - . -
Diethyl Phthalate p/ <10 <10 - - .
Dimethyl Phthalate Hel <10 <10 - - -
2,4-Di.meth¥lﬁhenol ugl <10 <10 - - -
Di-N-butyl Phthalate pel . <10 <10 - - -
4,6-Dinitro-o-cresol nel <50 <50 - - -
2,4-Dinitrotoluene pel <10 <10 . - -
2,6-Dinitrotoluene pgl <10 <10 - - -
Di.-N-octyl Phthalate p <10 <10 - - -
2,4-Dinitrophenol pgl <50 <50 - - -
Fluoranthene. pgh <10 <10 - - -
Fluorene pgl <10 <10 - - -
Hexachlorocyclopentadiene ngl <10 <10 - - -
Hexachlorobenzene pgh <10 <10 - - .
Hexachlorobutadiene peh <10 <10 - - .
Hexachloroethane pgl <10 <10 - - -
Indeno(1,2,3,d)pyrene pel <10 <10 - - -
hﬁhomne pel <10 <10 - - -
2-Methylnaphthalene pell <10 <10 - . .
N-Nitrosodiphenylamine ugl <10 - <10 - - -
N-Nitrosodi-n-propylamine el <10 <10 - - -
Naphthalene ugl <10 <10 - - -
2-Nitroaniline ugl <50 <50 - - .
3-Nitroaniline wel <50 <50 - . -
4-Nitroaniline pgl <50 <50 - - -
-Nitrobenzene pgl <10 <10 - - -
2-Nitrophenol pel <10 <10 - - .
4-Nitrophenol ugl <50 <50 - - -
hloro-m-creso! pgl <10 <10 - - -
B:ntachlomphenol . ugl <50 <50 - - -
Phenanthrene nel <10 <10 - - -
Phenol pel <10 <10 - - -
Pyrene pel <10 <10 - - -
2,4,5-Trichlorophenol ugl <50 <50 - - -
2,4,6-Trichlorophenol i} <10 <10 - - -
1,2,4-Trichlom§enzene pa! <10 <10 - - -

See footnotes at end of table.’
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Sample Identification and Date
MW-56S MW-578 MW.588 MW-59S MW-60S
Parameter Units _2/24/93 2/25/93 .. 2/25/93 2/27/93 2/25/93
Total Analyses:
Fluoride mg/l 11 19 2.0 0.35 74
Ammonia mg/l NOg-N <0.10 98 38 82 120
Nitrate-Nitrite mg/l NOg-N <0.10 30 <0.10 11 8.2
Sulfate mg/l 2000 270 800 1600 780
Gross Alpha pCi1 76128 2348 548 19+17 24117
Gross Beta pCi/1 34+22 120+10 45115 110130 240130
Isotopes:
Uranium-233 & 234 pCi1 37¢1 1940.5 - - 0.440.6
Uranium-235 pCi1 2.240.4 £0.110.1 - - £0.140.1 .
Uranium-238 pCin 29+1 0.840.4 . - 0.140.4
Radium 226 pCil 0.510.4 1440.5 - - 3.210.6
Radium 228 pCi1 1.410.7 2.0414 - - 2.2+1.3
Potassium40 pCil 19 80 - - 210
Thorium-228 pCi1 0.740.3 15104 - - 17404
Thorium-230 pCiN1 0.610.3 0.910.3 - - 0.410.3
Thorium-232 pCil 0.410.2 1.240.3 - - 1.1+0.3
Total Metals: '
Silver, Total rg/l <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total pgl - - - - 5240
Arsenic, Total ugl 10.6 70.2 330 126 391
Barium, Total pel 91.2 164 79.6 73.9 177
Beryllium, Total el - - - - - 7
Calcium, Total pel 500000 54100 187000 . 488000 195000
Cadmium, Total pgh <4.04 845 5.18 5.86 72
Cobalt, Total pgl - - - - 28.6
Chromium, Total ug/l 173 <10 <10 20.2 <10
Copper, Total peht - - - - 29
Iron, Total pa/l - - - - 8300
Mercury, Totel pel <0.2 <0.2 <0.2 <0.2 <0.2
Potassium, Total uel - - - - 235000
Magnesium, Total paht - - . - 41600
Manganese, Total ng/l - - - - 6290
Sodium, Total pgl - - - - 696000
Nickel, Total ug 133 34.3 40.7 157 73.6
Lead, Total pgh 55.3 15.8 5.17 4.74 11.9
Antimony, Total ug/l 46.3 7.7 <29.7 <29.7 <l.1
Selenium, Total pgl <0.8 <0.8 <0.8 <0.8 <0.8
Tin, Total ug/l 160000 <50 <60 87 <50
Thallium, Total pgl - - - - <4
Vanadium, Total ng/l - - - - 18.8
Zine, Total pgh - - - - 45.2
Columbium, Total el 50 20 10 <100 20
Tantalum, Total pgl 160 70 70 100 110

See footnotes at end of table.
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Sample Identification and Date
MW.66S MW.578 ‘MW.58S MW.59S MW-60S
Parameter Units 2/24/93 2/25/93 2/25/93 2/27/93 - 2/25/93
_ Dissolved Metals:
Silver, Dissolved pgl - - - - -
Arsenic, Diasolved ugh - . - - .
Barium, Dissolved pel - - - - -
Calcium, Dissolved u - - - - -
Cadmium, Dissolved g - - - - -
Chromium, Dissolved pgh . . . - .
Mercury, Dissolved ngl . - - - -
Nickel, Dissolved pgl - - - - -
Lead, Dissolved gl - . - - -
Antimony, Dissolved kel - - - - .
Selenium, Dissolved ugl . - - - .
Tin, Dissolved ngl - - - - .
Columbium, Dissolved pel - . - - .
Tantalum, Dissolved pel - - - - -
Volatile Organics:
Acetone nell - - - - <10
Benzene . pgl - . - - <10
Bromodichloromethane T\ - - - - <10
Bromoform pgl - - - - <10
Bromomethane re B - - - <10
2-Butanone pgl - - - - T <10
Carbon Disulfide ngll - . - - <10
Carbon Tetrachloride ug/l - - - - <10
Chlorobenzene ugl - - - - <10
Dibromochloromethane pgl - - - - <10
Chloroethane pa - - . - <10
Chloromethane pgl - - - - <10
Chloroform gl . - - - <10
1,1.Dichloroethane pegl - - - - <10
- 1,2-Dichloroethane pel - - - - <10
. 1,1.Dichloroethene pe . - - - <10
1,2-Dichloroethene ug/ - - . . <10
1,2-Dichloropropane rgl - - . - <10
Cis-1,3-Dichloropropene pgl - - - - <10
Trans-1,3-Dichloropropene pel - - - . <10
Ethylbenzene ne/l - - - - <10
2-Hexanone pel - - - - <10
Methylene Chloride pgh - - - - <10
4-Methyl-2-pentanone el <10 <10 - <10 <10 <10
Styrene pgl - - - - <10
1,1,2,2-Tetrachloroethane pe/l - - - - <10
Tetrachloroethene pel - - - - <10
Toluene ug/l - - - - <10
1,1,1-Trichloroethane ugh - - - - <10
1,1,2-Trichloroethane pe/ - - - - <10
Trichloroethene ugh - - - - . <10
Vinyl Chloride pgl - - - - <10
Xylenes, Total el - - - - <10

See footnotes at end of table.
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, Sample Identification and Date
MW.56S . MW.578 MW-58S  MW-598 MW-60S .

Parameter Units 2/24/93 2/25/93 2/28/93 2/27/93 2/25/93
Semivolatile Organics:
Acenaphthene jir/| - - - - <10
Acenaphthylene ) rgl - : - .- <10
. Bis(2-chloroethyl)ether pel - - - - <10
Bis(2-chloroethoxy)methane ngl - - - - <10
. Bis(2-chloroisopropyl)ether ngh - . - - <10
Bis(2-ethylhexyl)phthalate p . - - . <10
Benzo(a)pyrene ugl - - . . <10
Benzo{a)anthracene pel - - . . <10
Benzo(b)ﬂuoranthene ngl - - - - <10
Benzo(ﬁ Ji)perylene pa . - - - <10
o(k)fluoranthene pgl - - - - <10
4-Bromophen lPheny] Ether ugl - - - - <10
Bl;lr:glbenzyl hthalate ugl - . . . <10
rell - - - - <10
Ch.lzsene pgl . - . . <10
4-Chloroaniline pg/ . - - - <10
2-Chloronaphthalene rgl - - - . <10
2-Chlorophenol pgll - - - - <10
omphenyl Phenyl Ether ugh - - - . <10
g g L B
. - - - <
benzo(a,h)anthracene % : - - - <%8
. - . . <
2,4-D1chloro henol ugl - - - - <10
1,2-Dichlorobenzene pgl . - ‘ . <10
1,3-Dichlorobenzene peh - - . . <10
1,4-D1ch orobenzene ugh - - - - <10
nzidine pgl - - - - <10
Dleth lPhthaIate paht - - . - <10
Dlmethyl Phthalate pel - - - . <10
24-D1meth¥£henol pel - - - - <10
Di-N-butyl Phthalate pel - - - - <10
4,6-Dinitro-o-cresol iYed)| - . . . <50
—2.4-Dinitrotoluene - pgh - . - - <10
2,6-Dinitrotoluene ngl - - . - <10
Di-N-octyl Phthalate ugl - - . . <10
2.4-Dinitrophenol pgl - - - - <50
Fluoranthene pgh . - - - <10
Fluorene el - - - - <10
Hexachlorocyclopentadiene pgl - - - . <10
Hexachlorobenzene T - - - - <10
Hexachlorobutadiene nel - - - - <10
Hexachloroethane ugl - . - - <10
Indeno(l 2,3-c,d)pyrene ngl - - . - <10
horone el : i : : <10
2- ethylnaphthalene ngh - - - - <10
N-Nitrosodiphenylamine gl - - - - <10
N-Nitrosodi-n-propylamine pel - - - - <10
Naphthalene pgl . . - . <10
2-Nitroaniline pgl - - - - <50
3-Nitroaniline pah . B - . <50
4-Nitroaniline ugl - . . - <50
Nitrobenzene T\ - . - - <10
2-Nitrophenol pgh - - - - <10
4-Nitrophenol ugl - - - - <50
hloro-m-cresol ugh - - - - <10
g:nmhlomphenol el - - - - <50
Phenanthrene i1 - - - - <10
Phenol pgl . - - - <10
Pyrene neh - - - - <10
2,4 5-'I‘nchlorophenol pgl - - - - <50
2,4 6-Trichlorophenol ir)| . - . - <10
1,2,4:Trichlorobenzene pgl - - - - <10

See footnotes at end of table.
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Sample Identification and Date
MW.-618 MW.62S8 MW-63S MW.64S MW-658
Parameter. Units 2/25/93 227193 __ 2/27/93 2/27/93 2/27/93
Total Analyses:
Fluoride mg/l 25 10 20 39 42
Ammonia mg/l NOg-N 150 250 130 69 94
Nitrate-Nitrite mg/l NOg-N 29 160 0.64 0.65 0.16
Sulfate . mg/1 51 1000 1900 720 420
Gross Alpha pCil 247 2411 . -13114 12413 19110
Gross Beta pCil 150110 . 200420 21030 130+20 100£10
Isotopes: »
Uranium-233 & 234 pCit 0.740.4 4.330.5 0.240.5 -6.240.7 3.040.4
Uranium-235 pCin -0.140.2 0.240.1 0.010.1 0.410.2 0.010.1
Uranium-238 pCill 0.410.4 3.640.5 0.240.2 7.010.7 3.1104
Radium 226 pCi1 10104 0.610.4 0.2+0.3 1.3+0.5 17404
Radium 228 pCil 1.4140.7 - - ' - -
Potassium-40 pCil 130 - - - -
Thorium-228 pCil 0.3%0.3 0.540.2 0.14+0.2 1.140.3 0.9+1.0
Thorium-230 pCil 0.240.2 0.310.2 0.410.3 0.810.3 0.74+0.3
Thorium-232 pCill 0.240.1 0.110.1 0.010.1 0.910.3 0.610.3
Total Metals:
Silver, Total pgi <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total -/ 6040 1980 - - -
Arsenic, Total pgh 405 538 1100 177 403
Barium, Total pel 854 57.3 43.1 204 201
Beryllium, Total pet 4.1 4.67 - - -
Calcium, Total ug/ 73800 163000 281000 107000 66900
Cadmium, Total pgl 6.38 5.39 5.55 6.39 10.1
" Cobalt, Total ugl 12.7 <8.54 - - -
Chromium, Total ugh <10 <10 189 37.8 67.2
Copper, Total ugh 11 184 - - -
Iron, Total -4 2540 2440 - - .
Mercury, Total gl <0.2 <0.2 <0.2 <0.2 - <0.2
Potassium, Total ugh 121000 182000 - - -
Magnesium, Total . gl 18600 48000 - - -
Manganese, Total ug/l 1370 718 - - -
Sodium, Total pgl 181000 237000 - - -
Nickel, Total ug/ 174 - <111 55.7 1.9 81.7
"Lead, Total pgh 6.69 3.19 2.44 9 10.3
Antimony, Total pgh <1l <11 -56.3 <29.7 38.2
Selenium, Total pgl <0.8 0.8 <0.8 <0.8 <0.8
Tin, Total peht <50 <50 <50 <50 62
Thallium, Total pgl <4 <4 - - -
Vanadium, Total pg/l 9.38 541 - - .
Zinc, Total pgh 18.3 18.9 - - .
Columbium, Total pel <10 <100 <100 <100 <100
Tantalum, Total ugl 60 100 <100 <100 <100

See footnotes at end of table.
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: Sample Identification and Date )
MW.61S MW-628 MW.-63S MW.64S MW.-65S
Parameter Units 2/25/93 _2/27/93 2/27/93 2/27/93 2/27/93

Dissolved Metals:

- Silver, Dissolved pel - <10 <10 - <10
Arsenic, Dissolved pal - 550 650 . . 300

_Barium, Dissolved ket - 26 26 - 73
Calcium, Dissolved pel - 180000 280000 - - 53000
Cadmium, Dissolved ngl - <b 6.1 - <5
Chromium, Dissolved pel B <10 <10 - <10
Mercury, Dissolved pgl - <0.2 <0.2 - <0.2
Nickel, Dissolved pel . <40 53 - 54

"Lead, Dissolved - pef - <l <l - <l
Antimony, Dissolved ugh - <3 42 - 72
Selenium, Dissolved ugl - <1 <1 - <1
Tin, Dissolved ugh - 53 " 61 . <50
Columbijum, Dissolved -4 - <100 <100 . <100
Tantalum, Dissslved gl - 100 200 - <100

Volatile Organics: t
Acetone ugl <10 <10 - - -
Benzene pgl <10 <10 - - -
Bromodichloromethane’ pal <10 . <10 . - .
Bromoform pel <10 <10 - - -
Bromomethane pel <10 <10 - - -
2-Butanone ugl <10 <10 - - -
Carbon Disulfide ngl <10 " <10 - - -
Carbon Tetrachloride ugl <10 - <10 - - -
Chlorobenzene nel " <10 <10 - - -
Dibromochloromethane 17| <10 <10 - - -
Chloroethane ke <10 <10 - - -

- Chloromethane ugl <10 <10 - - -
Chloroform -/} <10 <10 - - -
1,1-Dichloroethane pel <10 <10 - . s
1,2-Dichloroethane pgh <10 <10 - - .
1,1-Dichloroethene Hgh <10 <10 - - -
1,2-Dichloroethene . ugh <10 <10 B - .
1,2-Dichloropropane 177 . <10 <10 - - -
Cis-1,3-Dichloropropene ‘gl - <10 <10 - - .
Trans-1,3-Dichloropropene pgh. <10 <10 . - .
Ethylbenzene o pel <10 <10 - . -
2-Hexanone pg! <10 <10 - - -
Methylene Chloride pgl <10 <10 - - -
4-Methyl-2-pentanone . pgh <10 <10’ <10 430 <10
Styrene ugl <10 <10 - - -
1,1,2,2-Tetrachloroethane ugh <10 <10 . - -
Tetrachloroethene ugl <10 <10 - - -
Toluene ug/l <10 <10 - - -
1,1,1-Trichloroethane T <10 <10 . - -
1,1,2-Trichloroethane pgl <10 <10 . . -
Trichloroethene pel <10 <10 - - .
Vinyl Chloride pal <10 <10 - - -
Xylenes, Total pel <10 <10 - - .

See footnotes at end of table.
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Sample Identification and Date
MW-£61S MW.628 MW.63S MW-64S MW-65S5

Parameter Units 2/25/93 2/27/93 227/93 __ 2/27/93 2/27/93
Semivolatile Organics: )
Acenaphthene pgl <10 <10 - - -
Acenaphthylene uel <10 <10 - - -
Bis(2-chloroethyl)ether pel <10 - <10 - - -
Bis(2-chloroethoxy)methane [ir)] <10 <10 - - -
Bis(2-chloroisopropyl)ether ugl <10 <10 - - .
Bis(2-ethylhexyl)phthalate pel <10 <10 - - -
Benzo(a)pyrene pel <10 <10 - - -
-Benzo(a)anthracene pgl <10 <10 - - -
Benzo(b){luoranthene pgl <10 <10 - - -
Benzo(g,h,i)perylene v/} <10 <10 - - -
Benzo(k)fluoranthene pgl <10 <10 - - -
4-Bromophenyl Phenyl Ether gl <10 <10 - - -
Bta:glbenzyl hthalate pgl <10 <10 - . -
Carbazole pgh <10 <10 - - -
Chrysene ugl <10 <10 - - .
. 4-Chloroaniline . pgl <10 <10 - - -
‘ 2-Chloronaphthalene [Tr7 <10 <10 - - -
2-Chlorophenol uet <10 <10 - - -
4-Chlorophenyl Phenyl Ether pel <10 <10 - - -
o-Cresol pel <10 <10 - - .
BlCnsols pel <10 <10 - - -
ibenzo(s,h)anthracene pel <10 <10 - - -
Dibenzofuran pel <10 <10 - - -
2,4-Dichlorophenol ugl <10 <10 - - -
1,2.Dichlorobenzene uell <10 <10 - - -
1,3-Dichlorobenzene gl <10 <10 - - -
14-Dichlorobenzene ugl <10 <10 - - -
3,3-Dichlorobenzidine pgl <10 © <10 - - -
Diethyl Phthalate ug/l <10 <10 - - -
Dimethyl Phthalate pgl <10 <10 - - -
2,4-Dimethg henol pel <10 <10 - - -
Di-N-butyl Phthalate ngl <10 <10 - - -
4,6-Dinitro-o-cresol ugl <50 <50 - - -
2,4-Dinitrotoluene ugl <10 <10 - - -
2,6-Dinitrotoluene pel - <10 <10 - - -
Di-N-octyl Phthalate pel <10 <10 - - ' -
2,4-Dinitrophenol pa <50 <50 - - -
Fluoranthene pel <10 <10 - - -
Fluorene . ugl <10 <10 - - -
Hexachlorocyclopentadiene pel <10 - <10 - - -
Hexachlorobenzene pel <10 <10 - - -
Hexachlorobutadiene pel <10 <10 - - -
Inaenoh 0 s e ) <0 <o ) X X
eno(1,2,3-¢,d)pyrene < . L - - -
Isophorone pel <10 <10 - . -
2-biethylnaphtha]ene - gl <10 <10 - - -
- N-Nitrosodiphenylamine pel <10 <10 - - -
N-Nitrosodi-n-propylamine ugl <10 <10 - - -
Naphthalene i} <10 <10 - - -
2-Nitroaniline ugl <50 <50 - - -
3-Nitroaniline ugl <50 <50 - - -
4-Nitroaniline pgh <50 <50 - - -
Nitrobenzene pgl <10 <10 - - .
2-Nitrophenol kgl <10 <10 - - -
4-Nitrophenol pel <50 <50 - - -
hloro-m-cresol pgh <10 <10 - - -
entachlorophenol pel <50 <50 - - -
Phenanthrene pel <10 <10 - - -
Phenol ugh <10 <10 - - -
Pyrene ugl <10 <10 - - R
2,4,5-Trichlorophenol pel <50 <50 - - -
2,4,6-Trichlorophenol pgl <10 <10 - . -
1,2,4-Trichlorobenzene pg! <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 Unita 2/27/93 2/27/93 __ 2/26/93 _2/26/93 2/26/93
Total Analyses:
Fluoride ' mg/] 51 3600 5.0 21 16
Ammonia mg/l NOg-N 170 3500 - <0.10 <010 58
Nitrate-Nitrite mg/i NOg-N 59 69 11 16 95
Sulfate - mgl- 880 . 2900 72 50 200
Gross Alpha pCil 140120 13004100 52413 3017 148
Gross Beta pCill 120110 440120 59411 2415 370120
Isotopes:
Uranium-233 & 234 pCci1 97030 900430 15804 - 0.740.2 2.6+0.6
Uranium-235 -pCiN 4016 4247 0.00.1 0.00.1 0.0+0.1
Uranium-238 pCil 98030 900430 1.310.3 0.410.2 2.140.4
Radium 226 pCil 1.540.5 0.1108 2.030.5 2.040.6 1.140.7
Radiuim 228 pCi1 . - - 2.3%1.5 - '
' Potassium-40 pCil - _ - - 1.0 -
Thorium-228 pCill 04104 0.5+1.5 3.040.6 2.140.4 0.010.2
Thorium-230 pCl 0.540.4 24116 1.530.4 .1.440.3 0.040.1
Thorium-232 pCil 0.610.4 0.010.1 2.310.5 1.540.3 0.110.1
Total Metals:
Silver, Total pel <6.84 <6.84 <6.84 <6.84 <6.84
Aluminum, Total pe 13200 ' 37900 - . - -

- Arsenic, Total pgl 205 2830 6:87 944 126
Barium, Total ugl 99.9 238 184 277 239
Beryllium, Total e 1 16.6 . . -
‘Calcium, Total pel 69500 1070 23200 23900 53800
Cadmium, Total 1T/ 6.03 "~ 6.69 11 10.2 5.32
Cobalt, Total pg! 13.7 <B.54 - - - -
Chromiurm, Total pa/ <10 23 235 16.1 <10
Copper, Total uel 20 7.92 - - -

Iron, Total pgh 6170 12200 . . . - :
Mercury, Total we <0.2 <0.2 <0.2 . <0.2 <0.2
Potassium, Total re/l 68300 - 11700 . - . -
Magnesium, Total uel . 39000 638 - - -
Manganese, Total pel 17200 321 < - e -
Sodium, Total psl 211000 43200 - - -
Nickel, Total ] rel 110 333 314 38.3 <1l.1
Lead, Total . pal 8.24 1.59 118 140 © 148
Antimony, Total ugh <l.1 3.05 <29.7 36 <29.7
Selenium, Total ngl <0.8 <0.8 4.02 <0.8 <0.8
Tin, Total pal <50 110 <50 <50 <50
Thallium, Total gl <4 . <4 - . -
Vanadium, Total re 134 23.3 - - -
Zinc, Total -/ 39.8 25.6 - - -
Columbium, Total ugl <100 <100 <100 20 <100
Tantalum, Total pel 50 <100

<100 <100 <100

See footnotes at end of table.
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Sample Identification and Date
MW-66S MW.678 MW.68S MW-69S MW-70S

Parameter Units _2/27/93 2/27/93 2/26/93 2/26/93 2/26/93
Dissolved Metals: B
Silver, Dissolved pgh <10 <10 . . .
Arsenic, Dissolved ug 430 4000 - - -
Barium, Dissoived - e 63 93 - - -
Calcium, Dissolved pgl 67000 1000 - - : -
Cadmium, Dissolved ngh 10 <5 - - -
Chromium, Dissolved ugl <10 <10 - . - -
Mercury, Dissolved pel <0.2 0.3 - - -
Nickel, Diasolved pgl 120 <40 - - -
Lead, Dissolved pal <1 36 - - - -
) Antimony, Dissolved pgl 4.3 12 - - -
Selenjum, Dissolved pel <l <1 : . .
Tin, Dissolved pgh <50 110 - - -
’ Columbium, Dissolved pgl <100 © <100 - - -
Tantalum, Dissolved pgl <100 100 - - -
Volatile Organics: .
Acetone ng- <10 <100 - - -
Benzene . pel <10 <100 T . -
Bromodichloromethane pel - <10 <100 - - -
Bromoform pg <10 <100 - - ) -
Bromomethane pgl <10 " <100 . - -
2-Butanone . pgl <10 <100 - . - -
Carbon Disulfide it <10 <100 - - -
Carbon Tetrachloride pgl <10 <100 - - -
Chlorobenzene pgl <10 <100 - - -
Dibromochloromethane pal <10 <100 - L. -
" Chloroethane ugl <10 <100 - - , -
Chloromethane paht <10 <100 B - -
Chloroform pgh <10 <100 - - -
1,1-Dichloroethane pal <10 <100 - - -
1,2-Dichloroethane pg! <10 <100 - - -
) 1,1-Dichloroethene pel <10 <100 - . - . -
1,2-Dichloroethene B <10 ‘<100 . - .
1,2-Dichloropropane pg <10 <100 . . -,
* Cis-1,3-Dichloropropene !l <10 <100 - - : .
Trans-1;3-Dichloropropene e <10 <100 . - -
Ethylbenzene pgh . <10 <100 - - B
2-Hexanone g/l <10 <100 - - -
Methylene Chloride - pg <10 <100 - - -
4-Methyl-2-pentanone 1))\ <10 820 <10 <10 <10
Styrene pe <10 <100 - - -
1,1,2,2-Tetrachloroethane ugll - <10 " <100 - . - -
Tetrachloroethene pgl <10 <100 - - -
Toluene pgh <10 . <100 - - C.
1,1,1-Trichloroethane pel <10 " <100 . . .
1,1,2-Trichloroethane pel . <10 <100 . - -
Trichloroethene gl - <10 <100 - - -
Vinyl Chloride " ugh <10 <100 ° - . -
Xylenes, Total pell <10 <100 - - .

See footnotes at end of table.
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Sample Identification and Date
MW.-668 MW-678 MW.68S MW-69S MW.70S

Parameter Units 2/27/93 _ 2727/93 2/26/93 2/26/93 2/26/93

Semivolatile Organics:

. Acenaphthene gl <10 - <10 - - -
Acenaphthylene gl <10 <10 - - -
Bis(2-chloroethyl)ether pel <10 <10 - - -
Bis(2-chloroethoxy)methane Hegll <10 <10 - - -
Bis(hhlomiwpmg‘yl)ether ugl <10 <10 - - -
Bis(2-ethylhexyl)phthalate ugl <10 <10 - - .
Benzo(a)pyrene : pgl <10 <10 - - -
Benzo(a)anthracene T/} <10 <10 . - -
Benzo(b){luoranthene uel <10 <10 - - -
Benzo(g,h,i)perylene i) | <10 <10 - - -
Benzo(k){luoranthene ugi <10 <10 - - -
4-Bromophenyl Phenyl Ether e/ <10 <10 - - -
Butylbenzyl Phthalate el <10 <10 - - -
Carbazole ugl <10 <10 - - -
Ch.rﬁ'sene . ke " <10 <10 - - -
4-Chloroaniline pgl <10 <10 - - -
2-Chloronaphthalene pgh <10 <10 - - -

. 2-Chloropheno! i/ <10 <10 - - -
4-Chlorophenyl Phenyl Ether [Tr] <10 <10 - - -
o0-Cresol ir/| <10 <10 - - -
B‘Cresols )| <10 <10 - - -

ibenzo(a,h)anthracene iy <10 <10 - - -
Dibenzofuran [Tr <10 - <10 - - -
2,4-Dichloro§‘};enol [Tr-/] - <10 <10 - - -
1,2-Dichlorobenzene pet <10 <10 - - -
1,3-Dichlorobenzene ngl <10 <10 - - -
1,4-Dichlorobenzene [ir7} <10 <10 - - -
3,3-Dichlorobenzidine kel <10 <10 - - -
Diethyl Phthalate mel <10 <10 - - -
Dimethyl Phthalate prel <10 <10 - - -
2,4-Dimeth§lghenol ugl <10 <10 - - -
Di-N-butyl Phthalate pel <10 14 - - -

. _ __4,6-Dinitro-o-cresol _ . pah <50 <50 - - -
2,4-Dinitrotoluene j pel <10 <10 - - -
'2,6-Dinitrotoluene gl <10 <10 - - -
Di-N-octyl Phthalate ugl <10 <10 - - -
2.4-Dinitrophenol gl <50 <50 - - .
Fluoranthene pgl <10 <10 - - -
Fluorene pel <10 <10 - - -
" Hexachlorocyclopentadiene pel <10 <10 - - -
Hexachlorobenzene pel- <10 <10 . - .
Hexachlorobutadiene pel <10 <10 - - -
Hexachloroethane ugh <10 <10 - - -
Indeno(1,2,3-c,d)pyrene ugl <10 <10 - - -
Isophorone . pel <10 <10 - - -
2-Methylinaphthalene ugl <10 <10 - - -
N-Nitrosodiphenylamine rel <10 <10 - - .
N-Nitrosodi-n-propylamine pel <10 <10 - - -
Naphthalene pg/ <10 <10 - - .
2-Nitroaniline pgl <50 <50 - - -
3-Nitroaniline ugl <50 <50 . - -
4.Nitroaniline pel <50 <50 - . .
Nitrobenzene pel <10 <10 - - -
2-Nitropheno] pgl <10 . <10 - - -
4-Nitrophenol pgl <50 <50 . - -

hloro-m-cresol pel <10 <10 - - -
entachlorophenol el <50 <50 - - -
Phenanthrene. ugl <10 <10 - - -
Phenol ugl <10 <10 - - -
ne . pel <10 <10 - - .
2,4,5-Trichlorophenol pgh <50 <50 - - -
2,4,6-Trichlorophenol ngh <10 <10 - - -
1,2,4-Trichlorobenzene peh <10 <10 - - .

See footnotes at end of table.
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Sample Identification and Date
MW-71S MW-72S MW-73S MW.73S MW-714S MW.75S

Parameter Units 2/26/93  2/26/93  3/2/93 5733  2/26M3  2/26/93
Total Analyses:
Fluoride . . mg/l - 54 50 12 12 8.5 38
Ammonia mg/l N03- 92 44 0.39 0.39 180 <0.10
Nitrate-Nitrite mg/ N03-N <0.10 <0.10 2.1 21 <0.10 5.8
Sulfate mg/l 590 1200 800 800 1600 100
Gross Alpha pCV1 29414 e-- 8301120 - 2600+200 1414
Groas Bets pCil 140120 10114 1300£100 - 930150 18+4
Isotopes:
Uranium-233 & 234 pCil - 19+1 - 42+13 - 21000+1000-
Uranium-2356 pCil 1.1+0.2 - 8.9+5.7 - 2100100 -
Uranium-238 pCil 21+1 - . 35+12 - 25000+1000-
Radium 226 pCi1 1.540.56 - 5.840.8 - 1.430.5 -
Radium 228 pCil - - © 118 - - . -
Potassium-40 pCill - - 26.5 - - . -
Thorium-228 pCil 1.4140.3 . 3.510.6 - 0.811.0 -
. Thorium-230 pCil 17104 - 12404 - 0.020.4 -
Thorium-232 pCil 1.140.3 - 141404 - 0.540.5 -
Total Metals: : .
Silver, Total uel <6.84 <6.84 16.1 16.1 23.8 <6.84
Aluminum, Total pgl 26700 - - 870000 394000 - .
Arsenic, Total pel 494 17.9 116 16 149 8.27
Barium, Total reN 257 62.2 173 = 173 152 149
Beryllium, Total [It-2)) 116 .- - - 567 253" -
Calcium, Total ugl 48300 416000 5060 5050 9080 40000
Cadmium, Total ugh 12.8 9.12 19 79 119 565
Cobalt, Total pell 15 - . 117 290 .
Chromium, Total [11:71 71.2 30.6 126 126 1580 <10
Copper, Total pel 228 - - 6.2 82.2 -
Iron, Total ug/l 59600 - . 418000 , 832000 -
Mercury, Total ugll <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
~ Potassium, Total pel 97300 - - 21600 ~ -35100 -
Magnesium, Total ugl 31300 - - 1360 10000 -
' Manganese, Total ' pgl 20000 - . 155000 + 266000 -
Sodium, Total Hel 324000 - - 39800 201000 -
"Nickel, Total waft 107 836 935 935 2380 11.8
Lead, Total ugl 136 <1 110 110 3.76 109 -
Antimony, Total pgl <l.l _ 43.6 284 <3 <l.1 <29.7
Selenium, Total peh <0.8 <0.8 <0.8 <1 - <0.8 <0.8
Tin, Total pel 260 200 680 680 1200 <50
Thallium, Total pel <4 - - <4 <4 -
Vanadium, Total pgl 1.5 - R 214 2640 -
Zinc, Total nel 72.3 - - 351 1480 -
Columbium, Total pgh 300 100 600 600 1900 <10
Tantalum, Total 1l <100 200 400 400 600- 40

See footnotes.at end of table.
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Sample Identification and Date

MW.71§ MW.728 MW-73S 'MW-7388 MW.74S MW.75S

Parameter Units _2/26/93  2/26/93  3/2/93  5/393  2/26/93 _ 2/26/93
Dissolved Metals: .
Silver, Dissolved pel - - 60 - 27 -
Anrsenic, Dissolved pgl - - - 180 - 910 -
Barium, Digsolved ugh - - 230 - 96 -
Calcium, Dissolved gl - - 8000 - 9900 -
Cadmium, Dissolved pel - - 190 - 110 -
Chromium, Dissolved pgl - - 1400 - 1500 -
Mercury, Dissolved ugl - . <0.2 - 0.2 -
Nickel, Dissolved pgh - - 2300 - 2300 -
Lead, Dissolved pe - - 2 - 5.2 -
Antimony, Dissolved peh - . <3 - 4 -
Selenium, Dissolved pgl - - <l - <l -
Tin, Dissolved pel - . 1300 - 1100 -
Columbium, Dissolved pgl - - 1400 - 1500 .
Tantalum, Dissolved pel - - 900 - 800 -
Volatile Organics:
Acstone pet <10 . . <10000 <10 .
Benzene pugh <10 - - ‘<10 . <10 -
Bromodichloromethane pa <10 - - <10 <10 -
Bromoform pel <10 - - <10 <10 -
Bromomethane it} <10 - - <10 <10 -
2-Butanone ug <10 - - <10 21 -
Carbon Disulfide pgl <10 - . <10 <10 -
Carbon Tetrachloride ngl <10 - - <10 <10 -
Chlorobenzene pel <10 - - <10 <10 -
. Dibromochloromethane pgl <10 . - <10 <10 -
‘Chloroethane pel <10 . . <10 <10 -
Chloromethane gl <10 - - <10 <10 -
Chloroform -/ <10 - - <10 <10 -
1,1-Dichloroethane 117} <10 . - <10 <10 -
1,2-Dichloroethane pgl . <10 - - <10 <10 -
1,1-Dichloroethene ugh <10 - - <10 <10 - -
1,2-Dichloroethene “opgl <10 - . <10 64 .
1,2-Dichloropropane pel <10 - - <10 <10 -
Cis-1,3-Dichloropropene uel <10 - - <10 <10 -
Trans-1,3-Dichloropropene ug! <10 : - <10 <10 -
Ethylbenzene pe/l <10 - - <10 <10 -
2-Hexanone pgh <10 - - <10 33 -
Methylene Chloride well <10 - - <10 <10 -
4-Methyl-2-pentanone peht 37 <10 120000 41000 83000 <10
Styrene pgl <10 - - <10 <10 -
1,1,2,2-Tetrachloroethane ugh - <10 - - <10 <10 -
Tetrachloroethene He/ <10 - - - <10 <10 -
Toluene pgl <10 - - <10 <10 -
1,1,1-Trichloroethane - pel <10 - - <10 <10 -
1,1,2-Trichloroethane pell <10 - - <10 <10 -
Trichloroethene pel <10 - - <10 <10 -
Vinyl Chloride pgl <10 - - <10 <10 -
Xylenes, Total rgll <10 - - <10 <10 -

See footnotes at end of table.
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Sample Identification and Date _
MW.71S MW.72S MW.738 MW-738 MW-74S MW-75S5

Parameter Units 2/26/93  2/26/93  3/2/93  6/3/93  2/26/93  2/26/93
Semivolatile Organics:
Acenaphthene pgh <10 - - <10 <10 -
Acenaqﬂthylene nel <10 - . <10 <10 -
Bis(2-chloroethyl)ether el <10 - - <10 <10 -
_ Bis(2-chloroethoxy)methane pel <10 - - <10 <10 -
Bm(2-chlomwopm%yl)ether ug/l <10 - - <10 <10 -
Bm(z-ethylhexyl) thalate pel <10 - - <10 . <10 -
zo{a) ngl <10 - - <10 <10 -
Benzo(a)anthracene pgl <10 - - <10 <10 -
Benzo(b)fluoranthene pel <10 - - <10 <10 -
Be h,i)perylene Hel <10 - - <10 <10 -
Benzo(k)fluoranthene ugl <10 - - <10 <10 -
4-Bromophen 1 Phenyl Ether pgl <10 - - <10 <10 -
ut lbenzyl hthalate ugl <10 - - <10 <10 -
azole gl <10 - - <10 <10 -
sene pel <10 - - <10 - <10 -
4-Chloroaniline ugl <10 - - <10 <10 -
2-Ch omnaphtha]ene pel <10 - - <10 <10 -
2-Chloro; pgl <10 - - <10 <10 -
4-Chlorophenyl Phenyl Ether pel <10 - - <10 . <10 -
o-Creso 1 pel <10 - - <10 <10 -
Ec i) <10 - - <10 <10 -
benzo(a,h)anthraeene rgl <10 - - <10 <l0 - .
ibenzofuran pgl <10 - - <10 <10 -
2,4-D|chlom€2enol ugl <10 - - <10 <10 -
2-Dichlorobenzene ugh <10 . - - <10 <10 -
1.3-D1c lorobenzene ngl <10 - - " <10 <10 .
1,4-Dichlorobenzene rel <10 - - <10 <10 -
8,3-Dichlorobenzidine pgl <10 - - <10 <10 -
Dxethyl Phthalate it/ | <10 - - <10 <10 -
Dimethyl Phthalate pel <10 - - <10 <10 -
24-D1meth¥. lphenol pel <10 - - <10 <10 -
Di-N-butyl gthalate pgl <10 - - <l0 - 36 -
4,6-Dinitro-o-cresol pgl <50 - - <50 <50 -
) 2.4-Dinitrotoluene pel <10 - - <10 <10 .
2,6-Dinitrotoluene pel <10 - - <10 <10 -
Di-N-octyl Phthalate pel <10 - - <10 <10 -
2,4-Dinitrophenol pgl <50 - - <50 <50 -
Fluoranthene pgl <10 - - <10 <10 -
Fluorene it <10 - - <10 <10 -
Hexachlomcyc]opentadxene ug/l <10 - - <10 <10 -
exachlorobenzene i\ <10 - - <10 <10 .
Hexachlorobutadiene pel <10 - - <10. <10 -
Hexachloroethane . i\ <10 - - <10 <10 -
Indeno(1,2,3-c,d)pyrene [it-/)\ <10 - - <10 <10 -
Isophorone pel <10 - - <10 <10 -
2-Methylnaphthalene ugl <10 - - <10 <10 .
N-Nitrosodiphenylamine ugl <10 - - <10 <10 .-
N-Nitrosodi-n-propylamine . kel <10 - . <10 <10 -
Naphthalene [T/ . <10 - - <10 <10 -
-Nitroaniline el <50 - - <50 <50 -
3-Nitroaniline -ugl <50 - - <50 <50 .
4-Nitroaniline pel <50 - - <50 <50 -
Nitrobenzene ugl <10 - - <10 <10 -
2-Nitrophenol v/} <10 - - <10 <10 -
4-Nitrophenol pel <50 - - <50 <50 -
- p-chloro-m-cresol re/l <10 - - <10 <10 -
entachlorophenol ugl <50 - - <50 <50 -
Phenanthrene pel <10 - - <10 <10 -
Phenol ugl <10 - - <10 <10 -
Pyrene pe/t <10 - . <10 <10 -
24, 5-'Ihchlomphenol 7| <50 - - <50 <50 -
2,4.6-Trichlorophenol pgl <10 - - <10 <10 -
1,2,4-Trichlorobenzene ugh <10 - - <10 <10 -

(IDash denotes not analyzed.



Table 16

Chemistry Data Summary
Deep Groundwater Zone
Fansteel, Ine.
Muskogee, Oklahoma
Page 1of 6
Sample Identification and Date
MW-161D MW-151D MW-151D MW-161D MW-161D
Parameter Units 3/3/93 4/22/93 4/30/93 _3/303 4/30/93
Total Analyses:
Fluoride mg/l 0341 (D - 11 .
Ammonia mg/l NOg-N <0.10 - - 0.33 -
Nitrate-Nitrite mg/l NOg-N 10 - - 0.31 -
Sulfate mg/l 59 - . 220 -
Gross Alpha pCil 26411 310.3 - 418 -
Gross Beta pCil 5211 1641 - 815 -
Inotopes:

. Uranium-233 & 234 pCiNl 9.140.8 - - - -
Uranium 235 pCi1 0.410.2 - - - -
Uranium-238 pCiNl 6.0:0.6 - - - -
Radium 226 pCiN1 1.240.5 - - - -
Radium 228 pCil 0.412.1 - - - -
Potassium 40 pCi1 117 . . . .
Thorium 228 pCill 2.140.4 - - . -
Thorium-230 pCi 07403 - . - .
Thorium-232 pciN 1304 - . . .

Metals:
Silver, Total peh <6.84 - - <6.84 -
Aluminum, Total el 3980 - - 1500 -
Arsenic, Total pel 120 - - 46 -
Barium, Total g/l 75.6 - - 80.6 -
Beryllium, Total nell 141 - - 1.83 -
Calcium, Total paft 20100 - - 43000 -
Cadmium, Total pel 6.3 - - <4.04 -
Cobalt, Total pgl <8.54 - . <8.54 .
Chromium, Total 17} 16.1 - - <10 -
Copper, Total pel 26.3 - - <3.01 -
Iron, Total pgl 6440 - - 1500 -
Mercury, Total pgl <02 - - <02 -
Potassium, Total rg/l " 8650 - - 5680 -
Magnesium, Total ugl 2220 - - 7900 -
Manganese, Total ugl 144 - - 93.7 -
Sodium, Total T3\ 130000 - - 154000 -
Nickel, Total pgl <l1.1 - - <111 -
Lead, Total pgl 388 - - - 122 -
Antimony, Total -2 <l.1 - - <ll1 -
Selenium, Total pel 4.78 . - 1.03 -
Tin, Total pel <50 - - <B0 -

" Thallium, Total ugh <4 - - <4 -
Vanadium, Total ngl 15 - - <5.17 -
Zinc, Total pgh 31.8 - - 13.5 -
Columbium, Total ugl <100 - - <100 -
Tantalum, Total pe! <100 - - <100 -

See footnotes at end of table.
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Sample Identification and Date

MW-151D MW-151D MW-151D MW-.161D MW-161D

Parameter Units /393 4122093 4/30/93 3/3/93 4/30/93
Volatile Organics:
Acetone prefl - - <10 - <10
Benzene pgl - - <10 - <10
Bromodichloromethane pel - - <10 - <10
Bromoform pgl - - <10 - <10
Bromomethane pgl - - <10 - <10
2-Butanone pgh - - <10 - <10
Carbon Disulfide pel - - <10 - <10
Carbon Tetrachloride -/ - - <10 - <10
Chlorobenzene g/ - - <10 - <10
Dibromochloromethane pgh - - <10 - <10
Chloroethane ngl - - <10 - <10
Chloromethane pgl - - <10 - <10
Chloroform pel - - <10 - <10
1,1-Dichloroethane ugll - - <10 - <10
1,2-Dichloroethane pgl - - <10 - <10
1,1-Dichloroethene peit - - <10 - <10
1,2-Dichloroethene "~ pgl - - <10 - <10
1,2.Dichloropropane pgl - - <10 - <10
Cis-1,3-Dichloropropene re - - <10 - <10
Trans-1,3-Dichloropropene i - - <10 - <10
Ethylbenzene pgl - - <10 - <10
2-Hexanone ugll - - <10 - <10
Methylene Chloride pgl - - <10 - <10
4-Methyl-2-pentanone pgl <10 - <10 <10 <10
Styrene ir7} - - <10 - <10
1,1,2,2-Tetrachloroethane pgl - - <10 - <10
Tetrachloroethene rgl - - <10 - <10
Toluene ugh - - <10 - <l0
1,1,1-Trichloroethane pgl - - <10 - <10
1,1,2-Trichloroethane ugl - - <10 - <10
Trichloroethene ugl - . <10 . <10
Vinyl Chloride ugl - - <10 - <10
Xylenes, Total pgl - - <10 - <10

See footnotes at end of table.
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Sample Identification and Date

MW-151D MW.151D- MW-151D MW-161D MW-161D

Parameter Units 3/3/93 4/22/93 4/30/93 3/3/93 4/30/93
Semivolatile Organics:

Acenaphthene g/ - - <10 - <10
Acenaphthylene ug/l - - <10 - <10
Bis(2-chloroethyl)ether pgl - - <10 - <10
Bis(2-chloroethoxy)methane ugl - - <10 - <10
Bis(2-c}ﬂoroisopm%yl)ether et - - <10 - <10
Bis(2-ethylhexyl)phthalate pel - - <10 - <10
Benzo{a)pyrene el - - - <10 - <10
Benzo(a)anthracene el - - <10 - <10
Benzo(b){luoranthene pgl - - <10 - <10
Benzo(ﬁ h,i)perylene pgh - - <10 - <10
_ Benzof Yluoranthene pgl - - <10 - <10
4-Bromophenyl Pheny] Ether pgi - . <10 - <10
Butylbenzyl Phthalate ngl - - <10 - <10
C ole i) - - <10 - <10
ne ngl - - <10 . <10
4-Chloroaniline pe/l - - <10 - <10
2-Chloronaphthalene g/ - - <10 - <10
2-Chlorophenol pgl - - <10 - <10
4-Chloropheny! Phenyl Ether pgl - - <10 - <10
o-Cresol pgl - - <10 - <10
p-Cresols pgl - - <10 - <10
Dibenzo{a,h)anthracene ug/l - - <10 - <10
Dibenzofuran pgl - - <10 - <10
2,4-Dichlorophenol pgl - - <10 - <10
1,2-Dichlorobenzene pgl - - <10 - <10
1,3-Dichlorobenzene ugl - - <10 - <10
1,4-Dichlorobenzene pgl - - <10 - <10
3,3-Dichlorobenzidine nel - - <10 - <10
Diethyl Phthalate pe/l - - <10 - <10
Dimethyl Phthalate pel - - <10 - <10
2.4-Dimethg henol ug/l - - <10 - <10
Di-N-butyl Phthalate pgl - - <10 - <10
~ -4,6-Dinitro-o-cresol - pgl - - <50 - <50
2,4-Dinitrotoluene ug/ - - <10 - <10
2,6-Dinitrotoluene pel - - <10 - <10
Di-N-octyl Phthalate pel - - <10 - <10
2,4-Dinitrophenol rgl - - <50 - <50
Fluoranthene ug/l - - <10 - <10
Fluorene ugl - - <10 - <10
Hexachlorocyclopentadiene peh - - <10 - <10
Hexachlorobenzene ugl - - <10 - <10
Hexachlorobutadiene - i - - <10 - <10
Hexachloroethane pel - - <10 - <10
Indeno(1,2,3-c,d)pyrene e/} - - <10 - <10
Isophorone nel - - <10 - <10
2-Nfethy1naphthnlene nel - - <10 - <10
N-Nitrosodiphenylamine ugl - - <10 - <10
N-Nitrosodi-n-propylamine ngl - - <10 - <10
Naphthalene pel - - <10 - <10
2-Nitroaniline ngl - - <50 - <50
3-Nitroaniline pgl - - <50 - <50
4-Nitroaniline peh - - <50 - <50
Nitrobenzene ugl - - <10 - <10
2-Nitrophenol pel - - <10 - <10
4-Nitrophenol pel - - <50 - <50
hloro-m-cresol pal - - <10 - <10
entachlorophenol pgl - - <50 - <50
Phenanthrene i} - - <10 - <10
Phenol pel - - <10 - <10
Pyrene pgl - - <10 - <10
2.4,5-Trichlorophenol peh - - <50 - <50
2,4,6-Trichlorophenol ugl - - <10 - <10
1,2,4-Trichlorobenzene pel - . <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 4/30/93 3/3/93 4/30/93
Total Analyses: :

" Fluoride mg/l 0.83 . 0.58(D) -
Ammonia mg/l NOg-N 0.22 - 0.44 -
Nitrate-Nitrite mg/l NOg-N 0.55 - 0.33 -
Sulfate mg/l 51 . 63 .
Gross Alpha pCil <116 - 1010 -
Gross Beta pCint 1615 . 1016 .

Isotopes:
Uranium-233 & 234 pCill - - - -
Uranium 235 pCil - - - -
Uranium-238 pCill - - - -
Radium 226 pCin - - - -
Radium 228 pCi/l - - - -
Potassium 40 pCil - - - -
Thorium 228 pCill - - - -
Thorium-230 pCil1 - - - -
Thorium-232 pCil1 - - - -
Metals:
Silver, Total re <6.84 - <6.84 -
Aluminum, Total ugh 1170 - 5140 -
Arsenic, Total el 3.88 - 11.3 -
Barium, Total g/t 350 . 85.4 .
Beryllium, Total ugl 2.94 - 1.65 -
Calcium, Total pgl 83600 - - 24000 -
Cadmium, Total pgl <4.04 - <4.04 -
Cobalt, Total T ,<8.54 - <8.54 -
Chromium, Total T2 <10 - 11 -
Copper, Total pel 13.8 - 17.2 -
Tron, Totel pg/ 1190 . 7660 .
Mercury, Total pel <0.2 - <02 -
" Potassium, Total ugl 9860 - 3150 -
Magnesium, Total pgl 21200 - 4450 -
Manganese, Total pel 448 - 166 -
Sodium, Total g/ 83200 - 171000 -
Nickel, Total pgh <111 - <111 -
Lead, Total ug/t 8.71 - 9.2 -
Antimony, Total pgl <l1 - <ll -
Selenium, Total - pgh <1 - 3.02 -
Tin, Total pel <50 - <50 -
Thallium, Total et <4 - <4 -
Vanadium, Total pgh <5.17 - 234 .
Zinc, Total ugl 17 - 52.7 -
Columbium, Total ugh <100 - <100 -
pel <100 - <100 .

See footnotes at end of table.



Table 18

(Continued)
Page 50f6
Sample Identification and Date
MW-167D MW.167D MW-174D MW-174D
Parameter Units 3/3/93 4/30/93 3/3/93 4/30/93
Volatile Organics:
Acetone ugl - <10 - <10
Benzene uel - <10 - <10-
Bromodichloromethane rell - <10 - <10
Bromoform pel - <10 - <10
Bromomethane ir-/)| - <10 - <10
2-Butanone pgl - <10 - <10
Carbon Disulfide pell - <10 - <10
Carbon Tetrachloride . opugh - <10 - <10
Chlorobenzene el - <10 - <10
Dibromochloromethane gl - <10 - <10
Chloroethane pgl - <10 - <10
Chloromethane pel - <10 - <10
Chioroform gl - <10 - <10
1,1.Dichloroethane pel - <10 - <10
-1,2-Dichloroethane pel - <10 - <10
1,1-Dichloroethene pgfl - <10 - <10
1,2-Dichloroethene pe/l - <10 - <10
1,2.Dichloropropane pgl - <10 - . <10
Cis-1,3-Dichloropropene pel - <10 - <10
Trans-1,3-Dichloropropene pell - <10 - <10
Ethylbenzene ugh - <10 - <10
2-Hexanone pell - <10 - <10
Methylene Chloride pgl - <10 - <10
4-Methyl-2-pentanone ugl <10 <10 13 <10
Styrene pgl - <10 - <10
1,1,2,2-Tetrachloroethane pet - <10 - <10
Tetrachloroethene pgh - <10 - <10
Toluene gl . <10 - <10’
1,1,1.Trichloroethane . pgh - <10 - <10
1,1,2-Trichloroethane pe/l - <10 - <10
Trichloroethene peht - <10 - <10
Vinyl Chloride pa!l - <10 - <10
Xylenes, Total peh - <10 - <10

See footnotes at end of table.



Table 16
(Continued)
. Page 6 of 6
Sample Identification and Date _ .
MW.167D MW.167D MW-174D MW.174D
Parameter Units 8/3/93 4/30/93 3/3/93 4/30/93
Semivolatile Organics:

Acenaphthene 177} - <10 - <10
Acenaphthylene pel- - <10 - <10
Bis(2-chloroethyl)ether pefl - <10 - <10
Bis(2-chloroethoxy)methane ugh - <10 - <10
Bia(2-chloroisoproglyl)ether pel - <10 - <10
Bis(2-ethylhexyl)phthalate . ugl - <10 - <10
Benzo(a)pyrene pgl - <10 - <10
Benzo(a)anthracene ngl - <10 - - <10
Benzo(b)fluoranthene pel - <10 . <10
Benzo(g,h,i)perylene pgl - <10 - <10
Benzo(k)fluoranthene ugh - <10 - <10
4-Bromophenyl Phenyl Ether - ugl - <10 - <10
nglbenzyl hthalate pel - <10 - <10
Carbazole pel - <10 - <10
Chrysene pel - <10 - <10
4-Chloroaniline pel - <10 - <10
2-Chloronaphthalene pel - <10 - <10
2-Chloropheno pel - <10 - <10
4-Chlorophenyl Phenyl Ether ugl - <10 - <10
o0-Cresol pel - <10 - <10
resols ) pal - <10 - <10
ibenzo(a,h)anthracene pel - <10 - <10
Dibenzofuran ngit - <10 - <10
2,4-Dichlorophenol . pgl - <10 - <10

1,2-Dichlorobenzene pel - <10 - <10 .
1,3-Dichlorobenzene pgl - <10 - <10
1,4-Dichlorobenzene pgl . <10 - <10
8,3-Dichlorobenzidine [Tr-7)} - <10 - <10
Diethyl Phthalate pgl - <10 - <10
Dimethyl Phthalate ue - <10 - <10
2,4-Dimeth§l henol el . <10 - <10
. Di-N-butyl lgt.halat.e pel - <10 - - <10
4,6-Dinitro-6-cresol pel - <50 - <50
2,4-Dinitrotoluene el - <10 . <10
2,6-Dinitrotoluene pel - <10 - <10
Di-N-octyl Phthalate pgl - <10 - <10
2,4-Dinitrophenol ngh - <50 - <50
Fluoranthene reh - <10 - <10
Fluorene gl - <10 - <10
Hexachlorocyclopentadiene ug/l - <10 - <10
Hexachlorobenzene Hen . <10 . <10
Hexachlorobutediene ngl - <10 - <10
Hexachloroethane el - <10 - <10
Indenof1,2,3-c,d)pyrene ugl - <10 - <10
Isophorone pell . <10 - <10
2-Methylnaphthalene ugh - <10 - <10
N-Nitrosodiphenylamine peft - <10 . <10
N-Nitrosodi-n-propylamine pgl - <10 - <10
N?hthalene ugl - <10 - <10
2-Nitroaniline pgl - <b0 - <50
3-Nitroaniline 7] - <50 - <50
4-Nitroaniline ugh - <50 - <50
Nitrobenzene ugh - <10 . <10
2-Nitrophenol pel - <10 - <10
4-Nitrophenol pgll - <50 - <50
hloro-m-cresol peh . <10 - <10
ntachlorophenol pe - <50 - <50
Phenanthrene peh - <10 - <10
Phenol pel - <10 - <10
Pyrene pel . <10 - <10
2,4,5-Trichlorophenol pgh - <50 - <50
2,4,6-Trichlorophenol pei - <10 . <10
1,2,4-Trichlorobenzene peh - <10 - <10

(DFuoride concentration was resampled on April 2, 1993 for comparison of results indicated on March 3,
1993 for MW-151D and MW.174D. The March 3 result was 2.3 and 9.3 milligrams per liter respectively.

(2)Dash denotes not analyzed.



Table 17

Background Soil Radioactivity Analysis Results"
Fanstee], Inc. A
Muskogee, Oklahoma -

Page 1 of 2
Sample | Gross Gross
Number Alpha Beta Uranium® Radium-226 Radium-228 Thorium®
1 14 x5 21 5 0.3 0.96 + 0.13 12 + 02 3.2
2 11+6 26 + 6 0.3 0.97 + 0.13 12+03. 238
3 105 8+56 0.8 0.86 = 0.13 0.62 + 0.15 1.0
4 20+ 6 23 5 0.8 0.90 =+ 0.13 13 + 02 - 24
5 16 + 6 26 £ 5 1.0 0.90 = 0.13 11 +02 49
6 21 £ 6 24 +5 0.8 0.81 + 0.13 14 +02 5.9
7 20 + 4 23+ b 0.8 0.88 = 0.13 12 +0.2 2.7
8 18 + 6 19+5 0.9 0.83 = 0.13 13 +02 4.7
9 2+4 13 £ 6. 3.1 11 +0.1 0.66 + 0.15 22
10 18 +6 2156 0.7 10 x01 14 +0.1 4.2
11 13 £56 2556 1.6 0.95 + 0.12 13 +02 29
12 16 £ 6 14 56 1.6 099 = 0.14 12 + 02 34
13 18 £ 56 18 +5 1.3 11 +0.1 14 02 4.1
14 18 + 6 18 b 1.6 10+01 0.96 + 0.22 3.3
15 22 £+ 6 165 21 0.95 + 0.12 14 + 02 3.4
16 13+5 22+ 56 1.6 11 +01 12 +02 3.7
17 11 +5 23+5H 1.0 0.92 + 0.13 1.0 +£02 3.6
18 20+ 6 18 %5 13 0.80 = 0.12 12+02 3.0
19 13 %5 24 5 03 0.91 = 0.11 11 %02 3.7
20 18 + 6 18+ 56 1.4 1.1+02 14 02 25
21 14 +56 24 £ 5 0.9 11+01 14 + 0.2 29
22 12+ 56 24+5 1.1 0910.14 11 +02 3.2
23 18 + 6 24 +56 11 10x+01 1.1+02 3.1

See footnotes at end of table.



Table 17
(Continued)
: Page 2 of 2
Sample Gross Gross :
Number Alpha Beta Uranium® Radium-226 Radium-228 Thorium®
. 24 10+ 4 135 0.8 0.95 + 0.12 0.87 £ 0.19 . 3.7
25 11 +56 22+ 5 0.2 0.74 = 0.12 11 +02 3.6
26 19 +6 .25+5 1.4 0.98 + 0.13 1.2 + 0.2 3.9
27 156 19+5 0.7 098 + 0.14 0.95 + 0.21 3.7
28 17+5 195 - 17 0.95 = 0.13 12 + 0.2 356
29 13+5 19+ 5 1.5 0.81 + 0.14 0.98 + 0.21 2.2
30 18 +6 28 x5 0.1 1.1 +01 14 +02 2.7
Average 15.6 20.5 1.08 0.95 1.16 3.33
Standard 45 4.6 0.62 0.10 0.22 0.92
Deviation
Maximum 22+ 6 - 28+ 5 31 11 +02 5.9

14 +02

(DAIl results presented in this table are in picocuries per gram.
@Uranium concentrations include U-238, U-235, and U-234.

¥Throium concentrations include Th-22P, Th-230, and Th-232.



Table 18 .
Site Grounds Instrument Results
Radioactivity Survey.
Fansteel, Inc.

GD-DIRT-EAST
G0001 0 |04/26/93 14 11 16 10 71 55 543 22| 22147 18349 8056 )
60002 0 ]04/26/93 16 11 27 10 70 55| 509 22| 22576 | 18894 | 8056
G0003 0.104/26/9% 20 11 48 1 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] 551 611} 23| 23953 | 20990 8056 |
G0006 0 [04/26/93 13 11 11 10 79 55 815 23 | 24342 20800 8056
G0007 0 }04/26/93 13 11 11 10 74 55 645 23| 24898 | 21734 8056
G0008 0 104/26/93 17 11 2 11 73 55 611 23 | 25913 | 24826 8056
G0o09 0 |04/26/93 32 11 112 13 73 55 611 23| 26717 | 24021 8056
G0010 0 |04/26/93 21 11 53 11 0] 55% 509 22| 26005 | 23325 8056
G001l 0 |oa/26/83 13 11 11 10 89 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 A3 n 85 55 1019 24 | 26354 | 21608 8056 -
G0014 O [04/26/93 19 11 43 11 72 55 577 23| 26304 | 20427 8056
G001S 0 |04/26/93 14 11 16 10 63 55 272 22 { 24288 | 20483 8056
G0016 O |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 6A5 | " 23| 22125 18070 8056
G0018 0 |04/26/93 ‘17 11 a2zt 11 61 55 204 ' 22| 19896 | 19725 8056
G0o019 0. |04/26/93 a6 11 133 14 70 55 509 22} 21076 ] 16796 8056
G0020 0 ]04/26/93 23 11 64 12 83 55 851 23 21341_ 16716 8056
G0021 0 |04/26/93 14 11 18 10 74 55 645 23| 18969 | 18917 8056
G0022 O [04/26/93 14 11 16 10 84 55 985S 24 | 18582 | 17550 8056
G0033 0 |04/26/93 15 11 21 10 75 55 679 23| 15485 | 17551 8056 .
G004 O {04/26/93 16 11 27 10 65 55 . 340 22| 174791 20573 8056
G0035 0 |04/26/93 28 11 21 12 85 55 1018 24 | 18474 | 21653 8056
G0036 0 [04/26/93 20 11 48 11 69 ‘58 A75 22 | 18926 | 22186 8056
G0037 0 [04/26/93 27 111 - 85 12 89 55 1154 24 | 18469 | 223914 8056
G0028 0 ]04/26/93 27 11 85 12 64 55 306 22| 20091 | 24876 8056
G0039 0 |04/26/93 20 11 L1:] 11 - 83 55 951 23 | 21635 | 26966 8056
G0040 0 [04/26/93 24 11 69 12 64 55 306 22 | 22494 ] 28175 8056
GO00Al 0 |04/26/93 14 11 16 10 80 55 8489 23 24775 31468 8056
G0042 0 [04/26/93 Al 1 123 | 13 96| 55 1392 25} 26596 | 32930 8056
G00A3 0 |04/726/93 26 11 - 80 12 76 55 713 23 | 24223 | 32046 8056
GO044 0 |04/26/93 29 11 96 13| . 85 55 1358 24 | 25623 | 31352 | 8056
G0D4&S 0 [04/26/93 11 11 -ID 9 83 55 951 | 23 ) 240893 ] 231180 8056
G0046 0 |04/26/93 23 11 64 12 81 55 883 23 ) 27187 | 28369 8056
GO0A7 0 {04/26/93 23 11 64 12 89 55 1154 . 24 | 23947 | 30004 8056
G0048 O |0A/26/93( . 27 11 85 12 96 55 1392 25| 23318 | 28499 8056
G0049 0 104/26/93 31 11 107 13 90 55 1188 24 | 22990 | 29202 8056
G0050 0 |04/26/93 (38 11 160 14 70 .55 509 § 22 22971 27854 8056
G0051 0 104/26/93 16 11 27 10 78 55 781 23 | 22287 | 26997 8056
G0052 0 ]04/26/93 21 11 53 .11 109 55 1834 26 | 22846 | 23810 8056
ID = Indistinguishable from Background - ' . Alpha shading indicates radioactivity >200dpm/106§52

CI = Confidence Interval ' " ’ Beta shading indicates radioactivity >1000dpm/100cmz
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Surface, East Plant

Table 18

Site Grounds Instrument Results
Radioactivity Survey

Fansteel, Inc.

(Continued)

Page 2

GD-DIRT-EAST

G0053 0 |04/26/93 23 11 64 12 91 55 1222 24 | 23372} 22813 8056
G0054 0 |04/26/93 450 11 155 14 96 55 1392 25 ] 21640 | 22285 8056
G0055 0 |04/26/93 14 11 16 10 74 55 645 23| 23070 | 22522 8056
G0056 0 |04/26/93 12 11 5 10’ 71 55 543 22| 22622 | 22146 8056
G0057 0 (04/26/93 7 11 ID 8 73 55 611 23 | 19346 ) 24247 8056
G0058 0 |04/26/93 14 11 16 10 72 - 55 - 577 23| 22222 | 28769 8056
G0059 O |04/26/93 13 11 11 10 99 55 1494 25] 26460 | 23551 8056
G0060 O |04/26/93 26 11 80 12 66 55 374 22 | 29672 | 26185 8056
G0061 0 |04/26/93 25 11 75 12 87 55 1087 24| 28288 | 26112 8056
G0062 0 104/26/93 14 11 16 10 81 55 883 23| 31617 | 30308 8056
G0063 0 [04/26/93 29 11 86 13 87 55 1087 24 | 31841 | 26404 8056
G0064 0 (04/26/93 7 11 ID 8 80 55 849 23 | 32833 | 26615 | - 8056
G0065 .| O |04/26/93 10 11 ID -] 74 55 645 T 23] 34887 | 26162 8058
G0066 0 |04/26/93 18 11 37 11 100 55 1528 25| 35101} 231167 .8056
G0067 O |0A/26/93 29 11 86 13 82 55 217 23 | 33584 | 233s08 8056.
G0068 0 |04/26/93 16 11 27 10 85 55 1019 24 | 314751 313ls 8056
G0069 0 ]04/26/93 21 11 53 1 98 55 1460 25| 33485 | 31962 8056
G0070 0 [04/26/93 20 11 48 11 92 55 1256 24 ] 28778 | 27634 8056
G0071 O |04/26/93 22 11 59 11 80 55 1188 24 | 26213 | 24705 8056
G0072 0 ]04/26/93 25 11 75 12 68 55 441 22 | 24810 | 23200 8056
G0073 | O [04/26/93 15 11 21 10 79 55 815 23 | 219812 { 19361 8056
GO074 | O .|04/26/93 17 11 a2 11 86 55 1053 24 | 21493 | 16781 | .8058
G0075 O |04/26/93 ] 11 ID 9 76 55 713 | 23 | 18032 17278 8056
G0076 0 |04/26/93 15 11 21 10 89 55 1154 24 | 19498 | 17187 8056
G0087 0 |04727/93 11 7 21 8 81 49 1087 23| 19626 | 18742 7123
Gooss 0 |04/27/93 10 7 16 8 82 48 1121 23 | 18034 | 21060 7123
G0oBg 0 )04/27/93 12 7 27 9 68 A9 679 22| 18977 | 22190 7123
G0090 0 |04/27/93 11 7 21 8 71 49 747 22 | 18473 | 22947 7123
G0091 0 |04/27/93 . 8 7 11 8 67 49 611 22 | 18526 | 24666 7123
G0092 0 |04/27/93 12 7 27 :] 78 49 985 23 | 22346 | 29423 7123
G0093 0 [04/27/93 15 7 43 ] 71 A9 747 . 22| 26738 ] 233438 7123
G0094 0 |04/27/93 18 7 59 10 98 | 49 1664 2h | 25243 | 234929 7123
G0095 0 104/27/93 12 7 27 9 67 49 611 | 22 | 25811 |. 37347 7123
G0096 0 |04/27/93 12 7 27 9 80 49 1053 23 | 25875 | 2ase1ls 7123
G0097 0 |04/27/93 5 7 1D 7 61 A9 407 21| 26442 | 38730 7123
G0098 O {04/27/83 16 7 AB 10 63 A9 475 21| 27123 | 23g088 7123
G0099 0 |04/27/93 18 7 59 10 73 A9 815 22| 28271 | 43265 7123
G0100 O |04/27/93 19 7 64 10 72 49 781 22 | 28794 | 41406 7123
G0101 0 |04/27/93 19 | 7 64 10 100 48 1732 24 [ 28540 | 41347 7123
G0102 0 104/27/93 15 7 43 ] 89 48 1358 | 23 | 30889 | 39828 7123
G0103 0 |04/27/93 18 7 59 10 100 49 1732 24 | 29131 | 36812 7123
G0104 O 104/27/93 30 7 123 12 102 49 1800 25) 28165 | 34198 7123 :

ID = Indistinguishable from Background
Cl = Confidence Interval

Alpha shading indicates radioactivity ?ZOOdm/IOOcmz
Beta shading indicates radioactivity >1000dpm/100cm2



Table 18 Page 3
Site Grounds Instrument Results
' Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant . : GD-DIRT-EAST
G0105 0 |04/27/93 12 7 27 <] 59 49 340 21| 23109 | 30285 7123
G0106 0 |04/27/93 10 7 16 8 65 49 543 211 23148 | 22667 7123
G0107 0 {04/27/93 13 7 3z 9 95 49 1562 24| 22838 | 28681 7123
G0108 0 |04/27/93 12 7 27 9 77 49 951 22| 24223} 24988 7123 |
G0109 0 |04/27/93 14 7 37 9 67 49 611 22 | 22141 | 24294 7123
G0110 O |04/27/93[ = 14 7 37 ] 93 49 1494 24| 23971 | 20241 7123
GO111 0 |0&/27/93 19 7 64 10 89 49 1358 23| 24049 | 22694 7123
G0112 O {04/27/93 20 7 69 10 92. 49 1460 24 27175 31247 7123
G0113 0 |04/27/93 23 7 85 11 109 49 2037 25| 32887 | 30969 7123
GO114 0 104/27/93 10 7 16 8 - 89 49 1358 23 | 31084 | 27309 7123
GO0115 O |04/27/93 27 7 107 12 101 49 1766 24| 35079 298240 7123
G0116 0 |04/27/93 12 7 - 27 9 86 49 1256 .23 38229 31471 7123
GO117 0 |04/27/93 24 7 91 11 92 49 1460 24| 39816 | 39595 7123
G0118 0 |04/27/93 16 ? A8 10 100 49 1732 24| 41291 36743 7123
G0119 O |04/27/93 as 7 1489 13 128 | 48 2683 27 | 44677 | 38482 7123
G0120 0 (04727793 21 -7 75 11 116 | . A9 2275 261 44111 | 38223 7123
G0121 0 |04/27/93 26 7 101 11 88 A9 1324 23 | 45318} 50203 7123
G0122 O {04/27/93 24 7 11 105 49 1802 25| 43243 | 46606 7123
G0123 O [04/27/83 15 7 ] 23 48 1484 24 43677 44879 7123
G0124 0 |04/27/93 18 7 10 114 A9 2207 26 | 41532 | a1821 7123
G0125 0 {04/27/93 18 7 10 110 LY 2071 25| 36817 | 38712 7123
G0126 0 |04/27/93 11 7 K:] 77 49 851 22 | 30488 | 25823 7123
G0127 0 104/27/93 10 7 8 106 49 1935 25| 28762 | 30169 7123
G0128 0 |04/27/93 7 7 7 84 48 1188 23 | 19242 | 28225 7123
G0129 0 |04/27/83 10 7 8 - 89 49 1358 23 | 23057 | 26502 7123
G0130 0 |0&4/27/93 11 7 8 72 49 781 22 | 21445 | 24667 7123
G0131 O |04/27/93 21 7 11 95 49 1562 24 | 19246 | 22534 7123
60132 0 |04/27/93 15 7 9 65 49 543 21 ] 20084 { 19522 7123
G0143 O |04/27/93 8 7 8 80 A9 1053 23| 20171 | 20730 7123
GOl&as O |04/27/93 12 7 2] 74 49 849 221 19218 | 25445 7123
GO0145 0 |04/27/93 15 7 9 84 49 1188 23| 20775 | 27276 7123
G0146 0 [04/27/93 18 7 10 83 A8 1154 23| 276881 31288 7123
G047 0 |04/27/93 23 7 11 64 49 509 21| 23339 | 32705 7123
G0148 0 [04/27/93 12 7 -] 94 24 | 28424 ] 39374 7123
GO0149 0 |04/27/93 20 7 10 124 26 38099 46454 7123
G0150 0 104/27/93 43 7 14 197 31| 43125 | 52816 7123
G0151 0 |04/27/93 51 7 15 154 28| 46925 | 57832 7123
G0152 0 104/27/93 k1) 7. 13 169 LE:] 4075 30 | 51324 | 59218 7123
G0153 O |04/27/93 64 7 E 17 173 49 4211 30 | 55553 | 64687 7123 [
G0154 O |04/27/93 30 ? 123 12 130 49 | 2750 271 57195 | 73436 7123
G0155 0 |04/27/93 43 7 192 14 160 A9 3769 29| 56153 | 76452 7123
G0156 O 04/27/93 35 7 149 - 13 138 49 3022 27 ] 56540 | 67583 7123 { -

ID = Indistinguishable from Background. : Alpha shading indicates radioactivity >200dpm/100cm

CI = Confidence Interval ’ Bata shading indicates radioactivity >ll)l)t)dpm/m(lt:m2
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\ . . Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

; (Continued) ,
Grounds, Surface, East Plant - : . GD-DIRT-EAST
60157 | o |o&s27/93 28 7 12| 129 49| 2718 27| s0920 | 69787 | 7123
Go1s8 | O |04/27/93 3z 7 12| 147)], a9| 3328 28 | 48086 | 62089 | 7123
co158 | o [o4s27/93 58 7 16| 111 a9 2105 - 25| 47220 | 62296 | 7123
60160 | O |04/27/93 23 7 11| 13 49| 2173 - 25| 40780 | 46462 | 7123
G0161 | O 04/27/93 14 7 9 80 49| 1053 23| 231609 | 37779 | 7123
60162 | 0 J04/27/93 15 7 9 73|, 49 815 22 | 30955 | 28464 | 7123
60163 | o0 Joas27/93 12 7 8 86 49| 1256 23| 27834 | 36042 | 7123
GO164 | O [04/27/93 18 7 10, 78 A9 985 23| 30588 | 25666 ) 7123
Go165 | o [0s/27/93 17 7 10 87 49| 1290 23| 2s105| 25977 | 7123
G0166 | O |04/27/93 8 7 8 78 A9 1LY 23 | 22023 | 20125 7123
G0167 | 0 |0as27/93 36 7 13| 105 ag| 1802 25| 28081 | 30411 7123
60168 | O |04/27/93 Y] 7 15| 106 ag | 1935 25| 29770 | 34259 | 7123
G0169 | O [04/27/93 9 7 8 2] 48] 1121 23| 31241 34975 7123
G0170 | O [04/27/83 20 7 10 87 49| 1290 23| 30941 | 37332 | 7123
G0171- | o |oas27/93 20 7 10 68 Y] 645 22| 33633 | 40974 | 7123
60172 | 0 |oas28/83 'H 8 1987 15 95 s1| 1494 24| #5170 | sa941 | BAl4
60173 | o |o04/28/93 40 8 171 14 26 s1| 15281 - 24| saa01| 08031] 8al4
Go175 | o }o5/20/93 15 7 | 9 87 s1|  1as2 23| 11565| 13179 | 3471
-G0176 | 0 |osszo0/93 17 7 56 10 - 77 s1| 1048 23| 11648 | 10866 | 3471
G0177 | o |0s/20/93 20 7 72 10 97 51| 1855 24 | 12049 | 11183 | 3471
Go178 | 0 |05/20/93 7 7 ID 7 77 S1] 1048 23| 8333| 8186| 3a71
G0179 | O }05/20/93 3 ? 1D 6 76 51| 1008 23] 7656 | 7651 3a7m1
60180 | o |os/20/93 10 7 17 8 67| -5 645) 22| 6685 6319 3471
Go191 | o [05/20/83 17 7 56 10 83 s1| 1290 23| 558A | 5255| 237
Go192 | o |osszo/93| - 8| 7 . 8 8| 68 51 685 22| 7208| s406| 3a71
60193 | o [05/20/83] 19 7 67] - 10} 70 51 766 | 22| 7747 | sus8| 3471
Gois4 | o |05/20/93 15 7] a4 -9 82 s1| 1250 23| o287 B8z239| 3471
G0195 | O |05/20/93 15 7 &4 8| 115 51| 2581 26| 10066 | 9548 | 3471
60196 | 0 [05/20/93 18 7 61 10{ 136 51| 23427 . 27| 12678 | '13043 | 3471
60197 | o |o4/28/93 s 8 144 13| 109 51| 1968 25| 56213 | 121936 | 8414
G0198 | O |oa/28/83 3% 8 1480 13 23 51| 1e28 24| 54795 | 69374 | Bal4
G0199 | o [0a/28/93 37 8 13 82 51| 1053 23 | 36040 | 4a198 | a1 |
60200 | o [oas28/93 s8 8} 16| 112 51| 20m 26 | 40502 | 38987 |. Bal4
60201 | O {04/28/93 22 8 11 83 51| 1087 23| 32712 | 33363 | BAls
G0202 | O {04/28/93 18 8 10 79 51 951 | - 23| 20135| 20141 8414
60203 | 0 |oas28/83 24 8 S11 ] 1e2 28| 19494 | 47478 | 8414
G0204 | O [0as28/93 12 8 ‘21 9| -213 32| 80478 | 86667 | BAlk
60205 | o [o&/28/93 24 8 85 Tt 86 23| 38473 ] 40372 | 8414
G0206 [ O |04/28/93 12 8 21 s| 101 25| 36053 | 44137 | 8414
60207 | o {oasze/93] - 21 8 69 11| 81 23| 37000 | #6218 | 8414
G0208 | O |04/28/93 24 8 85 11| 108 25| 43413 | 51244 8414
Go209 | o foss28/93 26 8 965 12 01 24 | 59604 | 90161 | 8414

ID = Indistinguishable t;om Background ) Alpha shading indlcatos_rndloachivity >200dpn/100cm2
Cl = Confidence Interval Beta shading indicates radiocactivity >1000dpm/100cm2



Table 18 Page 5
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
_ - (Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
G0210 | O [05/20/93 49 7 15 117 26 | 13821 | 18189 3571
60211 | o |05/20/93 12 7 9 79 23 9730 7877 3471
60212 | o |05/20/93 20 7 10 83 23| 10669 8848 3471
60213 | o |05/20/93 3 7 6 63 21 8379 7422 3471
G0214 | O [05/20/93|. 14 7 9 73 22 8046 7307 371
60215 | 0 |0s5/20/93 6 7| 7 48 20 6029 4592 3471
Go226 | o [05/20/93 12 7 9 67 22 6160 5677 3471
60227 | o |o05/20/93 6 7 7 89 24 7376 7091 3N
60228 | o |05/20/93 19 7 10 a1 23 7808 7843 3471
G0229 | O |05/20/93 16 7 10 71 22 8647 0328 3471
G0230 | o |05/20/93 19 7 10 91 24 8970 8426 3471
G0231 ] 0 |05/20/93 19 7 10 148 28 | 12811 17351 371
60232 | 0 |o0as28/92 12 8 9 77 23| eoec8 | B8B779 8A14
G0233 |} 0 |oas28/93 17 8 10 77 23| a6046 | 53363 8414
60235 | o |o&s28/93 8 8 8 108 25| a5705| 44563 8414
G0235 | O |oa/28/93 15 8 10 103 25| 43197 | 45335 8414
G0236 | O |0a/28/93 25 8 1 100 25| 48755 | 46643 8414
G0237 | O {04/28/93| 19 8 10 296 37 | 100506 | 115491 8414
G0z38 | o |oas28/93 16 8 10 104 25| 27688 | 36582 8414
G0239 | O [04/28/93 19 8 10 843 60 ! 316856 | 241466 BA14
Go240 | 0 loas28/93 19 8 10 717 55 | 250407 | 201930 8414
Go241 | o [04/28/93 11 8 9 582 50 | 150767 | 133483 8414
60242 | o |os5/21/93 6 5 b 78 22 9566 | 11242 3174
60243 | o |o05/21/93 11 [ 8 54 19 { 10363 8471 3174
Go244 | 0 |05/21/93 8 5 7 73 21| 11428 | 11501 3174
60245 | o los5/21/93 21 5 10 135 26| 19171 | 23302 3174
G0246 |} 0 }05/20/93 21 ? 11 118 26 | 13036 | 17941 71
Goza7 | 0 |05/20/93 19 7 10 20 24 | 11606 | 1072& 3471
G0248 | O |05/20/93 24 7 1 108 25| 12227 | 11359 3471
G0249 | O |05/20/93 13 -7 9 74 22 8809 8422 3471
G0250 | O (05/20/93 16 7 10 78 23 8622 7464 N
60251 | o |os/20/93 13 7 8 51 20 5404 5997 3471
G0262 | 0 [05/20/93 s 7 7 58 21 3304 5074 N
G0263 | o {05/20/93 11 7 8 84 23 7392 8329 7
Go264 | 0 |os/20/93 7 7 7 77 23 7667 6538 371
60265 | o lo5/20/93 48 7 15 11 25| 12908 8594 3471
60266 | 0 |05/20/83 28 7 12 80 24 | 10055 7550 7
G0267 | O |05/20/93 8 ? 8 87 23 9915 | 13799 3471
Goz68 | 0 |0s/21/93 17 5 9 73 21| 13876 | 15813 3174
G0269 | O {05/21/93 14 5| ] 87 23] 12392 | 12732 3174
60270 | o |oas28/93| 107 8k 21 127 27| 453881 54442 8414
G0271 | 0 {oa/28/93 15 8 10 460 45 | 200537 ) 186386 8414

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radiocactivity >200dpm/100cm
Bota shading indicates radioactivity >10()(h‘lprn/l()()t:mz
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Table 18 Page 6
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
60272 | o [o4/28/93 19 8 59 10| 64a 53 | 209728 | 160169 | 8414 |
60273 | o |oa/28/93 17 8 48 10| 819 59 | 302511 [ 244157 |  B414
60274 | o |oas28/93 41 8 176 16 | 1363 75| 262803 | 138700 | 8414
60275 | o {04/28/93 13 8 27 9| 647 53 | 227408 | 195905 | 8414
G0276 | O |oa/28/93 8 8 D _ 8| 330 39 | 136854 | 129446 | 8414
60277 | o {oa/28/93| 37 8 155 13} 772 57 | 281481 | 218045 | 8414
Goz278 | o |0a/28/93 15 8 37 10| 361 40 | 123910 | 132711 | 8414
Goz7e | o lo4a/28/931 32 8 128 13| 184 31| 71945 | 62467 | 8414
cozeo | o |05/20/93 8 7 8 82 23| 10999 | 12681 23&71
Goz281 | 0 |05/21/983| 14 5 9 79 22| 10653 | 12419 | 3174
60282 | o |05/21/93 12 5 8| 10 24 | 13436 | 17762 | 3174
60283 | 0 |05/20/83 12 7 9 68 22| 9340 | 11653 | 3471
Go284 | o [05/20/93| 23 7 11 76 23| 10386 [ 10312 | 3471
G0285 | O |05/20/93| 22 7 11 89 24 | 10845 10118 3a71
c0286 | o |05/20/93 16 7 10 85 22| 8553 8350 3471
60287 | 0 |05/20/93 11 7 sl 81 23| 7762| 7316| 34T1
60288 | 0 [05/20/83 13 7 9 67 22| 6790 7130 23a71
Gozes | o |05/26/93 12 11 10 A9 20| 3898 | 4317 | 2976
G0317 | O {05/26/93 7 1 8 A3 18] s236) sies| 2976
G0318 | O [05/20/93| 14 7 9 58 21| 6480 | 4302{ 3sm1
60319 | 0 l05/20/93] 21 7 11 68 22| 7007 | 4771 3871
G0320 | O |05/20/83 17 7 10 92 24| ssos| 7640 3471
60321 | o {05/20/93 11 7 8 83 23| s612| 6100 3471
G032z | o |05/20/93 15 7] 9 69 22| 8570 6820 3471
60323 | 0 |os/20/83| 52 1k 15| 201 3z | 13123 | 15571 347
Go324 | o [05/20/93 19 7 10| 113 26| 17050 [ 31765 3471
G0325 | 0 |05/20/93]  Aa 7 14 | a3se 40 | 44331 | 52367 | 3471
60326 | o |o5/20/93] 21 7 11] 13 26| 19653 | 32567 | 3471
G03z7 | o |o0s/20/93 14 7 9| 116 26 | 20066 | 23362 | 2471
60328 | o |{05/20/93 13 7 9 93 24 | 15035 19850 | 3471
G0328 | o |os/20/93] 10 7 8 85 23| 12510 | 14140 | 3472
60330 | O {05/20/93 8 7 8 80 23] 11718} 11927 | 3471
G0331 | 0 |05/20/93 16 7 10| 7 22| 11002 | 12810 | 3471
60332 | O [04/28/93| 24 8 1] 336 39 | 121562 | 113750 | 8414
60333 | 0 |04/28/93 14 8 9| <203 32| 65756 | 80416 | BAl4
60334 | 0 |oas28/93 11 8 9| 298 37 | 111893 | 104068 | 8414
60335 | 0 |0a/28/93| 28 8 107 12| 809 59 | 284497 | 238682 | 8414
G0336 | o |oas28/93] 38 8 160 14 93 24 | 32155 a6o09 | Be14
60337 | o |oss28/03| 38 8 160 14| 120 26| 35130 [ 34070 | BAls
G033s | o |oas28/03) 37 8 155 13| ase 42 | 119323 | 121604 | 8414
60339 | o |os/28/03] 20 8 64 | 11] 282 34| 88081 | 92415 8414
G030 | o |oas28/93 19 8 59 10] 25 35] 86804 ] 88343 ] 8414

ID = Indistinguishable from Background

CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm
Beta shading indicates radioactivity >10ll(kl[:ml/l()l)t:m2



Table 18 ’ Page 7 .
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued) _ _
Grounds, Surface, East Plant . GD-DIRT-EAST
G034l 0 {04/28/93 15 8 10 492 51 1’09751 47 | 178371 | 142982 8414
G0342 0 |04/28/93 17 8 10 449 51| °13514 45 | 167188 | 135235 8414
G0343 0 |05/20/93 10 7 8 58 51 282 | - 21 10136 12034 3471
G034 0 |05/25/93 11 & 8 80 42 1 1532 22 11827 12836 2954
G0345 0 |05/25/93 314 § 36 631 &2 A_f23750* 52 64556 24687 2954
G0346 | 0 |05/25/93 91 4 19 arz 42 |..713306% 41| 43178 | 23550 2954
G0347 0 {05/25/93 55 A 151 ° 144 42 4113 27 12678 16469 2954
G0348 0 |05/25/93 20 ] 10 B84 42 1694 . 22 10941 16384 2954
G0JA9 0 |05/25/93 14 A 8 92 A2 2016 23 11580 16488 2954
G0350 0 }05/25/93 11 ] 8 a2 A2 1613 22 12631 16808 2954
G0351 0 |05/25/93 15 L} 9 89 . 42 1895 23 12223 17171 2954
G0352 0 105/25/93 16 & 9 74 A2 1290 22 11283 15185 2954
G0353 0 |05/25/93 54 L] 15 123 A2 3266 26 12211 15750 2954
G0354 0 |05/25/93 46 L} 14 88 42 1855 23 10647 12440 2954
G0355 0 105/25/93 17 & 8 81 42 1573 22 8403 9966 2954
60356 0 |05/25/93 16 L] 9 83 42 1653 22 8913 9707 2954
G0357 0 |05/25/93 28 & 123 11 81 42 1573 22 9167 8055 2954
G0358 0 |05/25/93 8 A 21 7 88 42 1855 23 8665 8569 2954
G0359 0 |05/25/93 i2 4 A1 8 76 &2 1371 22 8364 7828 2954
G0360 0 {05/25/93 8 & 21 7 68 A2 1048 21 6763 6652 2954
G0361 0 [05/26/93 13 11 10 10 82 L1 1331 23 5883 6478 2978
G0362 0 |05/26/93 15 11 21 10 89 A9 1613 23 6588 6085 2978
G0385 0 |05/26/83 10 11 ID 9 57 49 323 21 5548 5479 2976
G0386 0 |05/26/93 9 11 ID 9 70 49 847 22 6540 6515 2976
G0387 | O |05/26/93 17 11 31 11 66 49 685 21 4943 6017 2976
G0368 0 |05/25/93 9 L] 26 7 48 42 242 19 5304 4150 2854
G0389 0 |05/25/93 33 & 149 12 68 42 1048 21 85983 6126 2954
G0390 0 |05/25/93 13 & 46 8 74 42 1290 22 8015 6115 2954
G0391 0 (05/25/93 21 & 87 10 G4 42 887 21 8678 8335 2954
G0392 0 |05/25/93 18 L} 72 9 77 42 1411 22 9815 9064 2954
G0393 0 {05/25/93 23 & 97 10 102 42 24189 24 11222 7420 2954
G0394 0 |05/25/93 27 4 118 11 73 &2 1250 21 114680 9913 2954
G0395 0 {05/25/93 40 L] 185 13 96 42 2177 23 12818 12979 2954
G0396 0 |05/25/93 11 4 36 8 80 42 1532 22 11820 8319 2954
G0397 0 |05/25/93 8 [} 21 7 83 42 1653 22 8726 10410 2954
G0398 0 {05/25/93 16 & 62 9 62 A2 806 20 12399 8095 2954
G0399 0 {05/25/93 11 & - 36 8 83 42 1653 22 11973 12780 2954
G0400 0 |05/25/93 14 & 51 8 85 42 1734 23 12891 9487 2954
G0401 0 |05/25/93 8 A 21 7 69 42 1089 21 12745 10398 2954
GG402 0 [05/25/93 9 [} 26 7 88 42 1855 23 12217 10492 2954
G0403 0 |04/28/93 17 8 48 10 188 kh§ 48156 56930 8414
G0404 0 |04/28/93 24 [:] 85 11 269 36 97184 | 102509 8414
ID = Indistinguishable from Background . . - : Alpha shading indicates radioactivity >200dpm/100cm

CI = Confidence Interval .t ’ . Beta shading indicates radioactivity >1000c|pm/10l)cm2



Table 18 Page 8
Site Grounds Instrument Results .
Radioactivity Survey
Fansteel, Inc.
(Continued)
Grounds, ‘Surface, East Plant ‘ .

G0405 | 0 f04/28/93 8 12 i 116121 | 110019 8414
Go406 | O |04/28/93| 288 8 34 | 4633 51 |'155586% 137 | 550551 | 358714 8414
60407 | o joa4s28/93| 463 8 43| 1933 89 | 288020 | 293660 8414
60408 | 0 {04/28/93 26 8 12 73 22 | 29794 | 49515 8414
G0409 | 0 |oas28/93 18 8 10 | 1006 65 | 305312 | 152148 8414
G0410 | O |04/28/93 46 8 15 428 D11 44 | 118331 | 128630 8414
Go411 | O Joss28/93| S04 8 45| 5016 51 |'168501+% 142 | 519490 | 347483 8414
G0412 | o |oas28/93 60 ] 16 347 (0051 40 | 92931 | 80604 8414
GoA13 | o |oas28/93 3s 8 13 557 49 | 174897 | 115398 8414
G0&14 | 0 |os5/04/93 56 11 16 116 26 | 26743 | 28054 7304 | Concrete
o415 | o jos/25/93 12 4 8 79 22 8993 | 13679 | - 2954
G0416 | o |05/25/93 20 4 10 88 23| 10687 | 12549 2954
G0417 | o |05/25/93 7 4 7 86 23| 11385 | 12318 2954
G0418 | 0 |05/25/93 7 4 7 83 22 9708 | 11259 2954
G0418 | O |05/25/93 8 4 ? 69 21 9483 | 10508 2954
Go420 | o [05/25/93 16 s 9 62 20 9171 | 10840 2054
G0421 | 0 Jo5/25/93| 14 4 8 70 21 9400 | 10700 2954
G0A22 | O |05/25/93 AS 4 14 95 23 0545 9820 2954
Go423 | o |os/25/93 24 4 11 8s 23| 10028 | 10282 2954
G0424 | 0 |05/25/93 18 4 9 99 24 9578 8412 2054
GoA25 | 0 j05/25/93 15 4 9 81 23| 10530 9501 2954
0426 | o |05/25/93 16 4 8 76 22 9458 8810 2954
G0427 | 0 ]os/25/93 14 4 8 64 21 7624 7609 2954
G0A28 | O [05/25/93 12| .« 8 61 20 7034 7194 2954
G0429 | 0 |05/26/93 15 11 10 52 20 5850 6452 2976
G0430 | 0 |05/26/93 15 11 10 59 21 5823 5528 2976
. 60431 | o {o05/26/93| - 13 11 10 85 ) 23 6472 5874 2976
60432 | o |05/26/93 23 11 12 103 49 2177 25 5916 5758 2976
Go455 | o |05/26/93 16 11 10 65 40 645 21 5357 4892 2976
GOAS6 | 0O [05/26/93 16 11 10 90 | 49 1653 24 7620 5493 2976
- G0AS? | O |05/26/93 22 11 11 63 49 565 21 5678 5609 2976
Goas8 | 0 |05/26/93 32 11 108 13 63 49 565 21 5970 5089 2976
‘60459 | 0 [05/26/93 10 11 D 9 59| 49 403 21 5721 5200 2976
G0460 { O 05/25/93 7 4 15 7 A6 42 161 19 5280 6685 2054
Goa6l | o0 [05/25/93 17 4 67 ] 73 42 1250 21 8004 5755 2854
G0A62 | O }05/25/93 10 4 31 7 82 42 1613 T 22 8098 7853 2954
G0463 | 0 [05/25/93 10 [} 31 7 75 42 1331 22 8223 7935 2954
G0A64 | O |05/25/93 15 4 56 9 28 42 2258 | 24 8838 6506 2954
G0465 | O }05/25/93 13 4 46 8 74 421 1200 22| " 8347 5869 |° 2954
G0466 | 0 [05/25/93 8 4 21 7 71 42 ] 1169 21 9164 5396 2954
Go467 | o0 |05/25/93 7 4 15 7 62 42 806 20 8014 5450 2954
G0468 | 0 |05/25/93 14 4 51 8 85 42 1734 23 8196 6318 2954
ID = Indistinguishable from Background . Alpha shading indicates radioactivity >200dpm/100cm

Cl = Confidence Interval ' " Beta ahading indicates radioactivity >1000dpn/100cm2



Table 18 . Page 9
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
. . (Continued) )
Grounds, Surface, East Plant . GD-DIRT-EAST

G0469 | O {05/25/93 13 4 8 76 42 1371 22 9568 6889 2954
G0470 | 0 |05/25/93 17 4 9 80 42 1532 22| 10359 9035 | 2954
60471 | 0 |05/25/93 20 4 10 91 a2 1976 23 9466 | . 8031 2954
o472 | o |06/01/93 17 6 10 40904 | 34850 aoss
G0A73 | 0 |06/01/93 26 6 1 17468 | 18361 aoss
Goa74 | o lo6/01/93 13 6 9 10178 | 10027 aoss
G0475 | 0 lo6/01/93| 49 6 15 21920 | 14727 3oes
Go476 | o |o6/01/93 kY] 6 13 23265 | 21884 3088
60477 | o |o6/01/93 21 ' 10 | 11452 11899 3oss
Goa78 | 0 |os/26/93| 109 22 221 | 33| 26803 | 11955 2976
co479 | o |os/26/93 20 11 65 21 9136 8916 2976
Go480 | o |os/26/93 8 9| . 7 49 968 22 7807 8850 2976
Go481 | o |os/26793 53 16 103 49| 2177 25| 10776 9736 2976
G0482 " | 0 |05/26/93 as 14 103 49| 2177 25 7458 8500 2976
60483 | o |os/26/93 23 12 76 A9 1089 22 8036 | 6799 2976
o484 | 0 los/2e/93 16 10 70 A9 847 22 7811 9063 2976
Go485 | O |05/26/93 13 10 ] 48 1D 19 4996 6247 2976
Goa86 | 0 |05/26/93 9 ol a8 49 b1} 19 5104 6041 | 2976
o487 | o {05/26/93 12 10 66 49 685 21 6211 6104 2976
Go488 | 0 |os/26/93 16 10 68 49| 768 22| 6005 6568 2976
G0489 | o |os/26/93 20 1 57 49 323 21 6365 6826 2976
60490 | o |oss26/93 88 | 20 84 49 1411 23| 9183 7779 2976
Go481 | o jos/26/93 30 13 63 49| - 565 21 7186 6504 | 2976
0492 | 0 |05/26/93 1" 8 69 A9 806 22| 630 5770 2976
Go493 | O |05/26/93 10 9 64 49 605 21 6346 5741 2976
Go494 | o |os/26/93 14 10 48 49 | 20 5101 | 4778 2976
60513 | o |os/26/93 10 9 55 49 242 20 4640 4453 2976
G0514 | O |05/26/93| 19 11 59 49 403 21 5819 5351 2976
60515 | o |o5/26/93 9 ] 67 49| * 726 22 6580 6273 2976
Gos16 | o |0s/26/93 1 9 73 49 868 22 6273 5964 2976
60517 | o |os/26/93 6 8 78 40 1169 23 7686 | 5885 2976
60518 | o {0s/26/93 15 10 76 49 1088 | 22 6706 6143 2976
60519 | 0 |05/26/93 15 10| 68 49 766 22| 6587 4920 2976
60520 | o |os5/26/93 14 10 66 49 685 21 7187 5173 2876
Gos21 | o |05/26/93 16 10 68 49 766 22 7241 5861 2976
60522 | 0 |0s/26/93 23 12| 77 49 1129 22 7111 4876 2976
G0523 | 0 }05/26/93 12 10 56 49 282 20 6749 6376 2976
Gos24 | o |o5/26/83| - @ ] 79 49 1210 23 7729 6536 2976 )
G0525 | 0 |05/26/93 21 11 84 49 1411 23 9282 6660 2976 |.. -
G0526 | 0 |05/26/93 | 1 118 13 116 49 2702 26 8727 9285 2976
Gos27 | o |05/26/93 ‘37 11 133 14 94 49 1815 24 7650 8862 | 2976
0528 | o |os/26793 18 11 - 36 11 113 49| 2581 251 10678 9984 2976
ID = Indistinguishable from Background ' R Alpha shading indicates radioactivity >200dpm/100cm

CI = Confidence Interval Beta shading indicates radioactivity >100()dpm/100cmz
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Table 18 Page 10
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)
GD-DIRT-
60529 | 0 |05/26/93 21 51 11| 149 28| 13506 | 9348 [ 2976
Gos3o | o |os/26/93 20 46 11l s8], 31| 19969 | 12881 | 2976
60531 | o {05/26/93 18 36 11| 105 25| 11271 | 11054 ] 2976
60532 | o |os/26/93 12 5 10 78 23| 9375 11680 | 2976
60533 | o |05/26/93 24 67 12| 184 31 25828 | 15483 | 2976
Go534 | o los/267/93 11 1D a| 140 27| 14363 | 11448 | 2976
60535 | o |o5/26/93 18 36 11 86|’ 23| 7265| 7447 | 2976
60536 | o [05/26/93 15 21 10 67 22| s158| 6428] 2976
Gos37 | o |os/z26/93| - 18 36 11 74 22| 6638 | 7111 | 2078
G0538 | O 105/26/93 13 10 10 80 23| 6498 | 6612| 2076
60539 | o fos/26/93 17 31 11 69 22| 6933 | 6699 | 2976
Gosae | o |os/26/93 9 1D 9 55 20| 6123| 6281 2076
Gosa1 | o Jos/26/93 14 15 10 71 22| 6709 | 6335|2076
" Gose2 | 0 |05/26/93 20 46 11 68 22| 6223| 6357 2976
Gosa3 | o {os/26/93 8 b0 9| 107 25| 7801] 6832 2076
Gos4s | o {os/26/903 16 26 10 53 20| a782) s3s1| 2976
Gosas | o |os/ze/03] . s D 8 58 21| 4512 aa36| 2976
Gos46 | o {05/26/93 14 15 10 33 18] 33s9| 23s07| 2976
Gos7s | o |os/27/93 11 [ 9 75 22 6742| 6641 23028
Gos76 | o {0s5/27/93 16° 3 10 72 21| 6264 | so1a| 3028
60577 | o |o5/27/93 9 1D 9 68 21| 6337) s462| 3028
Gos78 | o |os/z7/903 11 5 9 87 23| 7320 | seoa | doz8
cos79 | o |os/27/93 16 a1 10 78 22| 733a| ses0| 3028
Gosso | o [05/27/93 19 A6 11 77 22| 7444 ) 6845| 3028
Gos81 | o |o5/27/93| 39 14 80 22| 11578 | 9313 | - 3028
cos82 | o |os/27/83| 188 28| 276 36 | 53163 | 26513 | aoze
Gose3 | o |o6/02/93 6 7 4239 | 4021 | 23158
Gos84 | o |06/02/93 6 7 . ' 4648 | 4160 | 3158
G0s8s | 0 |06/02/93 11 9 ' 5176 | 4633 | 2158
c0s8s | 0 |05/27/93 33 118 13| 156 a2 | as97 28 | 18297 | 15602 | 3028
60587 | o {05/27/93 40 154 | 112 42 | - 2663 25| 13334 | 133se| 3028
cos588 | o |oss27/03] 17 36 10 81 2| 1573 22| @923 | ose6| 3028
Goseg | o [05/27/93 26 82 12] 152 42| 4435 28| 19024 | 11828 | 3028
60580 | 0 |05/27/93 15, 26 10 69 21| 5157| 5550 2028
Gose1 | o |05/27/93 1 5 9 86 23| 6511| 613s] 3028
co592 | o |05/27/93 19 A6 11 74 22| 6076 | 5727 | 3028
60593 | o {0s/27/923 s 1D 8 72 21| 673s| 6221 3028
G0s94 | o [05/27/93 3as 128 13| 200 31| 7107 | 11052| 3028
co621 | o |o5/27/93 26 82 12 74 22| 4676 | 4081 | 3028
G062z | o |0s727/93 10 i1} 9 81 22| 7396 | 6120 3028
60623 | o |05/27/93 12 10 | 9 62 20| s5951| sase| 3028
G0s24 | 0 |05/27/93 13 15 10 71 21] 55711 s190] 3028

ID = Indistinguishable from Background ] g . Alpha shading indicates radicactivity >200dpm/100cm
Cl = Confidence Interval . : Beta shading indicates radioactivity >1t)00dpm/1t!l)cm2



Table 18 _ ' Page 11
Site Grounds Instrument Results ’ )
Radioactivity Survey
Fansteel, Inc.

' ‘(Continued) ,

Grounds, Surface, East Plant ' - GD-DIRT-EAST
R LA RLA FR AR W

60625 | o |o0s/27/93 14 10 21 10 81 2| 1573 22| s5768| 4910| 3028

60626 | O [05/27/93 13 10 1s| = 10 80 42| 1532 22| 7791 s6a7 3028

60627 | o [o5/27/93 130 1o 15 10 101 42| 2379 "24| 10379 s8910| 3028

G0628 | 0 [05/27/93 25 1w - 77 12| 138 a2| 3871 27| 12773 | 9947 3028

G0629 | 0 |06/02/93 9 8 s 8 4744 | 4371 3158

60630 | 0 |06/02/93 16 8 A3 10 5372 | 4379| 3158

‘60631 | o |06/02/93 8 8 D 8 . 4751 | 4&4s8| 3158

G0632 | 0 |06/02/93 8 8 1D 8 : 4888 | 4438 | 3158

G0633 | 0 |06/02/93 3 8 ) ) 7 ‘ so24 | ass7| aiss

60634 | o |o5/27/93 14 10 21 10 82 a2| 1613 22| 7483 6995| 3028

60635 | o |0s/27/93 17( 10 36 10 84 a2 1694 22| 6483 | 6237 3028 .

G0636 | 0 |0s/27/93 15 10 26 | 10 89| a2| 1885 23| e630a] e6190| 3028

60637 |.0 [0s5/27/93 26 10 82 12 89 42{ 1895 23| 8208] 7487 3028

60638 | o [05/27/93 21 10 56 11 68 42| 10s8 "21| e6181| e6030| aozs

G0639- | 0 [05/27/93 15 10 26 10 70 a2 1129 21] sear] s297| 3028

60640 | 0 |05/27/93 14 10 21 10 62 vy 806 20| 4697| 4771| 3028

60641 | O {05/27/93 9 10 1] 8 69 42| 1088 '21] 6266 | 4500| 3028

60642 | 0 {05/27/93 22 10 62 11 62 42| - 806 20| 2085) 3z277| 3028

G0676 | 0 |06/02/93 9 8 s 8 a268 | 3707 | 3158

60677 | o lo06/02/93 9 8 s 8 4201 | a3ss6| 3158

G0678 | o |o06/02/93 13 8 27 9 . 417s| 2a3re0| 3158

60679 | o |o6/02/93 14 8 32 9 4372 | a137| 3158

o680 | 0 |0s/02/93 10 8 11 8 4275 | 23083 | 3158

co6s1 | o |o6/02/93 6 8 1D 7 404 [ 4720 3158

G0682 | O |06/02/93 6 8 1D 7 _ 5316 | 5647 3158

60683 | o |os/28/83| - 15 6 46 9 65 36| 1208 { 20| 6059 5554 2990

G0684 | O {05/28/93 17 6 56 . 10 79 36| 1792 21| so9a1| sea3| 2890

Go68s | o [05/28/93 15 6 46 9 97 36| 2582 23| 7734} 7371 | 2990

60686 | 0 |05/28/93 12 6 31 8 81 36| 2292 23| 63za| 6a15| 2890

60687 [ 0 {0s/28/93 16 6 s1 9 79 6| 1792 21] 6314) se3z| 2990

co6ss | o |os/28/83 13 6 36 9 74 as| 1583 21| 6011 { sa3sa| . 2880

G0689 | 0 {05/28/93 9 6 15| ‘8 63 36| 1125| 20] s5730] si107| 2990

60690 | o |05/28/93 5 6 1D 7 7 36| 1458 21| sas4 s062 | 29980

Go691 | o |os/28/93] . 8 6 10 } 7 60 a6 | 1000 20| 6049 | sS108| 2980

60692 | 0 {os/28/93 8 6 10 7 68 36| 1333 “20| s3ss| azoz| 2800

60693 | o |os/28/93 17 6 S6 10 58 36 17| . 18| so96| aa7z| 2990

Go6as | 0 |05/28/83 13 6 36 o| -e9| 3s| 1375 20| 5327 | 4s09| 2990

60695 | 0 |os/28/93 11 6 26 8 76 36| 1667 21| sas1| w870 2990

Go696 | o [05/28/93 12 6 31 8 45 36 375 18| 4913f 4259 2990

60697 | o |os/z8/93 16 6 51 9 68 26| 1333 20| 4768 | 4271 | 2990

Go6es | 0 |05/28/93 12 6 31 8 A3 36 202 18| 2110 2888 { 2890 )

0728 | o l06/02/93 7 8 ID~ 8 4605 3779 3158 .
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm

Cl = Confidence Interval ’ ' Beta shading indicates radioactivity >1000dpm/100cm?



PEEEN

. Table 18

Site Grounds Instrument Results

Radioactivity Survey
Fansteel, Inc.

.~ (Continued)

G0729 0 |06/02/93 9 8 5 8 5959 6981 3158
G0730 0 |06/02/93 13 8 27 9 4244 3888 3158
G0731 0 |06/02/93 9 8 5 8 4161 3781 3lss
G0732 0 |06/02/93 8 8 ID 8 4143 3684 3158
G0733 0 |06/02/93 6 8 Ip 7 4452 4124 3158
G0734 0 106/02/93 ] 8 5 8 5303 3923 3158
G0735 0 |05/28/93 22 6 82 11 101 36 2708 23 8115 7561 2990
G0736 0 {05/28/93 15 6 A6 9 69 36 1375 20 6482 6664 2990
G0737 0 105/28/93 22 6 82 11 75 36 1625 21 6261 5425 2990
G0738 0 |05/28/93 17 6 56 10 69 36 1375 20 6060 5424 2990
G0739 0 |05/28/93 10 6 21 8 80 36 1833 22 5734 5331 2990
GO740 0 {05/28/93 18 6 62 10 67 36 1292 20 5882 5308 2990
GO741 0 |05/28/93 10 6 21 8 68 36 1375 20 5513 5163 2990
G0742 0 |05/28/93 6 6 ID 7 66 36 1250 20 5380 4793 2990
G0743 0 |05/28/93 6 6 Ip 7 56 36 833 19 4962 4687 2990
GO744 0 |05/28/93 7 6 5 7 49 36 542 18 4828 4606 2980
G0745 0 ]05/28/93 12 6 3l 8 61 36 1042 20 TA54 4627 2990
GO0746 0 |05/28/93 8 6 10 7 65 36 1208 20 A789 4404 2990
GO747 0 |05/28/93 5 6 ID 7 52 36 667 19 4670 4305 2990
G0748 0 |05/28/93 11 6 26 8 57 36 875 © 18 4803 4471 2990
G0748 0 105/28/93 10 6 21 8 68 36 1333 20 4734 4412 2990
G0750 0 |05/28/93 12 6 31 8 70 36 1417 21 4812 4404 2890
G0751 0.105/28/93 8 6 15 8 62 36| 1083 20 4816 4207 2990
G0752 0 |05/28/93 9 6 15 8 33 36 ID 17 3200 3269 2990
G0780 0 {06/03/93 6 7 ID 7 7355 6434 2938
G0780 0 |06/22/93 71 60 645 23

G0781 0 |06/03/93 10 7 16 8 6218 5772 2928
G0781 0 |06/22/93 63 60 176 22

G0782 0 |06/03/93 6 7 10 7 i 4507 4211 2938
G0782 0 }06/22/93 ’ 53 60 ID 22

G0783 0 |06/03/93 7 7 Ip 7 3947 3709 2938
G0783 0 106/22/93 70 60 587 23

G0784 0 |06/03/93 7 7 Ip 7 3879 3126 2938
G0784 0 (06/22/93 66 60 3as2 22

G0785 0 |06/02/93 10 8 11 8 ' 4376 4129 3158
G0786 0 {06/02/93 7 8 ID 8 4726 3671 3158
G0787 0 |05/28/93 13 6 36 9 71 36 1458 21 5288 4790 2890
G0788 0 |05/28/93 11 6 26 8 69 36 1375 20 5180 4624 2990
G0789 0 |05/28/93 2 6 1 | 6 LY 36 458 18 5106 4508 2990
G0790 0 |05/28/93 9 6 15 8 65 36 1208 20 5120 4531 2990
G0791 0 ]05/28/93 12 6 al 8 58 36 817 19 4830 4653 2990
G0792 0 105/28/93 12 6 31 8 70 36 1417 21 4603 4154 2990 :

ID = Indistinguishable from Background
CI = Confidencs Interval

Alpha shading indicates radioactivity >200dpm/100cuiz
Beta shading indicates radicactivity >1000dpm/100cme



~
: Table 18 Page 13
Site Grounds Instrument Results
Radloactivity Survey
Fansteel, Inc.
(Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
60793 | o |os/28/93 2 6 1D 6 49 36 542 18{ 4555 3903 ( 2990
60795 | o |os/za/e3 9 6 15 8 57 36 875 19| 4230| as27| 2990
Go795 | o [os5/28/93 14 6 41 9 70 36 | 1417 21| 4433 | 3910| 2990
60796 { O [05/28/93 9 6 15 8 66 36| 1250 20| 4622 4011} 2990
Go797 | o fos/28/93 13 ] 36 9 70 36| 1s17 21| 4502 23963 | 2990
Go798 | o |0s5/28/93 11 6 26 8 58 36 917 19| 4546 | 4090 | 2990
Go799 | o [os/z8/93 5 6 D 7 7 36| 1458 21| 4768 | 4117} 2990
Gosoo | o [05/28/93 10 6 21 8 81| - 36| 1875 22| 4648 | 3773 | 2990
Goszs | o |06/03/93 9 7 11 8 36156 | 24440 | 2938
60824 | O 106/22/93 119 60 | 3460 27
Goszs | o |0s/03/93 8 7 5 8 | 6143 ] ss5s4| 2938
60825 | 0 {06/22/93 80 60 | 1173 24
60826 | 0 |06/03/93 10 7 16 8 4038 | 3801 | 29238
G0826 | O {06/22/93 86 60 [ 1525 24
Gosz? | o |06/03/83 9 7 11 8 3s82 | 3sos| 2938
Gos27 | o |06/22/93 65 60 283 22
G0828 | O {06/03/93 7 7 D 7 4002 [ 3741 28238
Gos28 | o |06/22/93 70 60 587 23
Gosz9 | o |06/03/83 5 7 1D 7 : 4402 | 4158 | 2938
Go8z8 | O (06/22/83 83 60| 1348 24 .

60830 | o (06/03/83 15 7 43 9 4408 | 4208 | 2038
60830 | o [06/22/93 65 60 293 22

60831 | o |06/02/93 8 8 D 8 3886 | 3437 | 3158
60832 | o |os/01/93] 23 6 81 11 19354 | 10887 | 3088
60833 | 0 |05/01/93 17 6 59 10 8038 | 8474 | 3088
Go834 | O |06/01/93 12 6 32 8 5804 | 5561 | 3088
Gos3s | o [o6/01/93 10 6 21 8 5076 | 4937 | 3088
Gos36 | o [06/01/93 15 6 48 9 5201 | 4798 | 3088
G0837 | o |06/01/93 8 6 11 7 5022 { 4714 | 3088
Goe3s [ o [06/01/93 12 ] 3z 8 5205 | 4864 | 3088
60839 | 0 {06/01/83 12 6 az 8 5174 | 4704 | 3088
G0840 | O |06/01/93 11 6 27 8 4856 | 4774 | 3088
Gossl | O [06/01/93 19 6 69 10 5133 | 4524 | 3088
Gos8s2 | o |06/01/83 15 6 48 9 4873 | 4149 | 3088
Gosso | o |os/03/83| 22 7 80 1 4799 | 4504 | 2938
G08s0 | 0 |06/22/93 71 60 645 23

Gossl | o |06/03/93| a1 7 181 14 4930 | 4581 2038
Gossl | 0 |06/22/83 52 60 (1] 21

60882 | 0 |06/03/93 13 7 32 9 4462 | 4320 | 2938
Gossz | o [06/22/93 76 60 938 23

60883 | O {06/03/93| - 10 7 16 8 4380 | 2ases | 2938
Goss3 | o |06/22/93 : 74 50 821 23

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/i00cm
Bata shading indicates radioactivity >1000dpm/100cm2



Table 18 Page 14
Site Grounds Instrument Results :
Radioactivity Survey

Fansteel, Inc. . -

(Continued)
Gosss | o |06/03/93 8 4740 4331 2938
co884 | 0 |06/22/93 85 60 1466 24 '
G0885 { O |06/03/93 8 71 5 8 4587 4365 2938-
Goess | o |06/22/93 80 60 ] 1173 24 .
Go8sé | 0 |06/03/93 9 7 11 8 . , ’ 4231 4016 2938
Goess | o |06/22/93 67 60 411 |. 23 - :
Goes? | o |oe703/93 8 7 T s sl - 5022 4652 | 2938
Goes? | o |o6/22/93 89 60 | 1701 24 :
cosss | 0 |06/02/93 14 8 a2 ] : , 4192 {. 3155 3158
60889 | o |06/03/93 11 7 21 8 . 4353 3873 29838
Gosss | o |o6/22/93 : 65 60 203 | 22 ‘ :
Goego | o |os/06/93 18 11 36 11 82| . ss 8”1 23 8672 8204 8191
o891 | o |os/01/93 9 6 16 8 4580 4333 3oes
60882 | O {06/01/93 11 6 27 8 4460 3959 3oes
60883 | 0 lo6/01/93] - 11 6 27 8 4782 | - 4057 3088
Gosgs | o |osro1/93] 6 6 1D 7 4544 4013 3088
c0895 | 0 |o6/01/93 13 6 37} 8 4932 4235 3088
G0896 | O |06/01/93 14 6 43 9 4525 4102 3068
Go897 | o |o6/01/93, 13 6 37 g 4503 4174 3088 |
o898 | o |osro1/93]. 7] 6 5 ? 4641 4178 3088 |
Gosgs | o |e6/01/93 9 6 16 8 4321 3938 3088
G0900 | O {06/01/93 7 6 5 7 4264 3864 3088
Goso1 | o |o6/01/93 7 6 s 7 4241 3868 aoes
60902 | 0 {06/01/93 6 6 (1] 7 4037 3852 3088
G09s58 | o |06/03/93 19 7 64 10 : _ 5250 5355 2938
G0958 | 0 |06/22/93 ' 69 60 528 23
60959 | o |o6/03/93 10 7 16 8 : 4557 4046 2938
60958 | 0 |06/22/93] 84 60 1408 24
G0960 | O }06/03/93 12 7 27 ] 5030 | 4289 2938
G0960 | O ]06/22/93 ' 63 60 176 | 22
o961 | o Jo6/03/93 15 7 43 9 : 5242 4103 2038
Go961 | o |o06/22/93] - 61 60 so|. 22
Gogs2 | o {06/03/93 14 7| 37 ] . 6580 5158 2038
G0962 | o {06/22/93 127 60 3930 27 ’
60963 | 0 {06/03/83 7 7 1 7 4958 4177 2938
60963 | 0 |06/22/93 L 74 60 821 23 :
Gog6s | 0 [06/03/93 12 7 27 ] 4928 4266 29838 |
60964 | 0 ]06/22/93 80 60 1173 24
G0965s | o |06/03/83 11 7 21 8 : 6232 4837 2938
G0965 | o |06/22/93 75 60 880 23
G0966 | 0 |06/03/93 8 7 5 8 4068 | ~ 4014 2938
G0966_| 0 [06/22/93 . 64 60 235 22
ID = Indistinguishable from Background ] . Alpha shading indicates radioactivity >200dpm/100cm®

CI = Confidence Interval _ : Beta shading indicates radicactivity >1000dpm/100cm2



Table 18 Page 15
Site Grounds Instrument Results
Radloactivity Survey
Fansteel, Inc.

(Continued) )

Grounds, Surface, East Plant . ‘GD-DIRT-EAST
G0967 | O |06/03/93 7 7 1D 7 3649 3611 2938
G0967 | 0 {06/22/93 62 60 117 22 )
o968 | 0 |06/03/93 7 7 bi)] 7 3562 3527 2938
G0968 | O |06/25/93 60 49 591 21

G0969 | O {06/03/93 8 7 5 8 3797 3684 2938
60969 | o {o6/25/93| . 59 A9 538 21

60970 | o |os/06/93 12 11 5 10 61 55 194 22 8524 8860 8191
0871 | o {06/02/93 13 8 27 9 5237 4834 3158
60972 | o |o6/02/93 6 8| 1D 7 4437 4225 3158
G0973 | 0 [06/02/93 10 8 11 8 4828 4667 3156
60974 | o |o6/02/93 5 8 1D 7 4495 4298 3158
G0875 | O |06/02/93 7 8 1D 8 4502 4260 3158
G0g76 | O [06/02/93 9 8 5 8 5064 4651 3158
Go977 | o0 lo06/02/93 12 8 21 9 4802 4574 3158
60978 | 0 06/02/93 14 8 3z 9 4789 4398 3158
o978 | o |o6/02/93 9 8 5 8 4327 4031 3158
Goo80 | o |o6/02/93 13 8 27 9 4224 3802 3158
G0981 { O {06/02/93 11 8 16 9 4270 3876 3158
60982 | o |o6/02/92 12 8 21 8 4183 3880 3158
G1045 | o |06/03/93 23 7 85 11 4473 | 3673 2938
G1045 | 0 |06/22/93 59 60 1D 22

G1046 | O |06/03/93 1m|. 7 21 8 4092 3503 2938
G1046 | 0 |06/22/93 s4 60 1D 21

G1047 | O [06/03/93 6 7 4288 3926 2938
G1047 | 0 |06/22/93 58 60 ID 22

G1048 | O [06/03/93 58 16 6597 4519 | .2938
G1048 | O {06/22/93 132 60 4223 28

G1049 | O }06/04/93 14 7 as 9 4423 4372 3127
G1049 | 0 [06/23/93 70 67 176 23

G1050 | o |06/04/93 18 7 54 10 4047 4384 3127
61050 | O |06/23/93] 68 67 59 23 .
61051 | o l06/04/93] - 11 ? 20 8 . 5056 4019 3127
G1051 | 0 |06/23/93 s8| 67 ID 22

G1052 | O |06/04/93 18 7 54 i0 1 10084 6916 3127
G1052 | o |06/23/93 ] 115 67 2815 27

G1053 | 0 [06/04/93 26 . 7 -1} 11 6474 5584 3127
G1053 | o |06/23/93 : 117 67 2933 | 27 :

G1054 | 0 |06/04/93 11 7 20 8 6824 6039 3127
G1054 | o |06/23/93 89 67 1877 26 R
61055 | O |06/04/93 2 7 ID 6 4758 4516 3127
G1055 | O ]06/23/93 54 67 1D 22

61056 | 0 |06/04/93 10 7 15 8 8711 8934 3127
ID = Indistinguishable from Background . Alpha shading indicates radioactivity >200dpm/100cm

CI = Confidence Interval Beta shading indicates radioactivity >1000dpu1/100<:mz

e



Grounds

Surface, East Plant

|
Table 18

Site Grounds Instrument Results-

Radioactivity Survey
Fansteel, Inc.
~ (Continued)

G1056 | o |06/23/93 88 67 1232

G1057 | o |06/04/93 ] 7 10 8 - 6444 6257 3127
61057 | o |06/23/93 ) : 84 67 997 25

G1058 | 0 [06/04/93 8 7 5 8 8763 7470 3127
G1058 | O {06/23/93 70 67 176 .23

G1059 | o l06/04/93 4 7 1D 7 , 5966 6229 3127
G1059 | O {06/23/93 63 67| 1D 23

G1060 { O |06/04/93 4 ? 1D 7 5163 5489 3127
G1060 | O |06/23/93| ' 67 67 1D 23] |
. G1061 | O |06/04/93 3 7 1D 6 - 13157 | 8283 3127
G1061 - { 0 |06/23/93 ’ 120 67 3109 27

61062 | O |06/04/93 11 7 20 8 : 8093 6555 3127
G1062 } O |06/23/93 . a9 67 1290 25

61063 | o |06/04/93 8 7 5 8 9168 | 10610 3127
61063 | 0 |06/23/93 91 25

G1064 | O |06/04/93 ? 7 1D ? _ 52201 19918 | 3127
G1064 | 0 {06/23/93 : 313 ag

G1065 | O |06/04/93 11 ? 20 8 7148 9874 3127
G1065 | 0 |06/23/93 7 67 235 23

G1066 | O {06/04/93 8 7 10 8 11356 9827 3127
G1066 | 0 |06/23/93 109 67 2463 27

61067 | 0 |o6/04/93 8 7 5 8 _ 8126 | 12036 | .3127
G1067 | 0 |06/23/93} 1) 67 1290 25

61068 | O |06/04/93 6 7 )] 7 5332 5402 3127
61068 | 0 |06/23/93 i ) 69 67 117 23

61069 | o |06/04/93 9] 7 10 8 5236 A743 3127
G1069 | O |06/23/93 82 67 860 24 |-

G1070 | O |06/04/93 14 7 k1] 8. 6361 5103 3127
G1070 | o |06/23/03 83 67 938 24

61093 | 0 [06/07/93 4 5 1D 6 7249 8104 6308
G1083 | 0 {06/22/93 a9 60 1D 20

G1094 | O {06/07/93 6 5 5 7 10207 9707 6308
G1094 | O {06/22/93 . 74 60 821 23

G1095- | 0 |06/07/93 15 5 53 9 22816 | 18728 6308
G1095 | 0 |06/22/93 69 60 528 23

G1096 | 0 |06/17/93 7 6 5 7 13 39 ID 14 8234 8359 5397
G1097 | o |06/17/93 2 6 1D B 71 k1] 2204 21| 8459 8676 5397
G1098 |-0 |06/17/93 2 6 1D 6 63 39 1720 20 7853 7347 5397
G1099 | O |06/17/93 15 6 A4 9 81 39 3011 22| 11018 9783 5397
G1102 | o |06/07/93 6 5 5 7 . "~ 7900 7577 6308
61102 | o |o06/22/93 - 57 60 1D 22

61103 | o Joe/07/93 3 5 1D 6 i 10733 9497 6308 |

Page 16

ID = Indistinguishable
CI = Confidence Interval

from Background

Alpha shading indicates radioactivity >200dpm/100cm
Beta shading indicates radioactivity >1000d;l|:/10(h:mz



Table 18 Page 17
Site Grounds Instrument Results '
Radioactivity Survey
Fansteel, Inc.

, (Continued) .
East Plant ] GD-DIRT-EAST

61103 | o |06/22/93 64 60 235 22

G110t | o |06/07/93 42 s 197 14 22770 | 18729 | 6308
Gl104 | o |06/22/93 119 27

G1105 | 0 [06/17/93 2 6 m| 6 74 21| 7009{ 7644 5397
G1106 | O [06/17/93 6 6 0 7 58 20| 8404 8292 | Sag?
61107 | o |oe/17/93 5 6 1D 7 69 21| 7s09| 7048{ S3g7
61108 | o |o6/17/93 42 6 178 14 115 i 25| 10886 | 8955| s307
61111 | o |o6/07/93 6 s 5 7 8777 7528 | 6308
G1111 | o |o6/22/93 65 60 293 22

G1112 | o |06/07/93 8 s 16 7 8333 | 7869 | 6308
G1112 | o [06/22/93 " sa 60 1D 22

G1113 | o [06/07/93 24 s 101 11 i 28692 | 22810 | 6308
G1113 | o0 |06/22/93 . 150 o 29

61114 | o |o6/17/93 8 6 7 52 19| 7220 6912 Saoz
61115 | o {06/17/93 5 6 7 61 20| 6517 | 6488 | Sa3s?
G1116 | 0 |06/17/93 6 6 7 78 22] 7935| 72a1]| Sae7
61117 | o |o6/17/83] 110 6 22 04 23| 10216 | 8232 5397
61120 | 0 |06/07/93 3 5 6 6845 | 7286 | 6308
61120 | o {06/22/93 66 60 as2 22

G1121 | o |o6/14/93 10 s 8 7636 | 7082 | 674
G1122 | o |o6/14/93 66 5 6 17 30338 | ‘23009 | 5674
61123 | o |o6/17/93 2 6 b4} 6 69 3| 2151 21| 7651 | 6852] s397°
61124 | o |o6/17/93 6 6 1D 7 63 ag| 1720 20| 6735| 6a71| Sae?
G1125 | o {06/17/93 7 6 s 7 73 39| 2437 21| 7s95§ 6890 5387
61126 | o |06/17/93 15 6 A4 9 66 39| 1935 20| 7530 6894 5397
611290 | 0 [06/14/93 5 s 1D 6 6004 se3g | se7s
G1130 | 0 |06/14/93 16 5 54 9 6986 | 6317 5674
61132 | o |o6/17/83 3 6 D 6 75 39| 2s81 21| 7181| e812| S3e7
G1134 | o [o06/17/93 3 6 1D 6 s6 a9 1219 18] 6965]| 6350 5387
61135 | o |o6/17/93 6 6 D 7 A8 ag 645 18| 7078 6627 5397
61138 | 0 |06/14/93 & s ip 6 6086 | 5352 | _se7a
G1139 | 0 |o6/14/93 8 [ 15 7 . , 6647 6008 | S674
G114l | o |06/17/93 9 6 15 8 65 39| 1864 20| 7404 6550 | 5397
Glis2 | o |o6/17/93 9 6 15 8 52 ag 932 19| 6083 5753 5397
61143 | o |o6/17/93 7 6 S 7 46 g 502 18| 5075 s073 5397
G1144 | o |o6/17/93 3 6 D 6 60 39 1505 20| 6632| 6404 5397
G1146 | O {06/14/93 12 5 as 8 6165 5469 | 5674
G1147 | 0 |06/14/93 2 s 1D 3 6948 | 8302| 5674
G1148 | 0 |os/14/83 8 5 15 7 7147 6076 | S674
G1150 | o [06/16/93 5 6 bi)] 7 64 47 1219 21| e831| e372| se4s
61151 | o |o6/16/93 7 6 5 7 69 a7 1577 221 7574 6963 5646
‘61152 | o _|o6/16/93 9 6 15 8 53 47 430 20 | 6645 ] 063 5646

ID = Indistinguishable from Background ) Alpha shading indicetes radioactivity >200dpm/100cm

CI = Confidence Interval *  Beta shading indicates radioactivity >1000dpn/100cm2



Table 18 : ‘ Page 18
Site Grounds Instrument Results
Radioactivity Survey
Fansteel,. Inc.
(Continued)

G1153 | 0 {06/17/93 6 6 1D 7 64 ag 1792 20 7162 6916 5397
G1157 0 |06/14/93 13 5 40 8 6163 5644 5674
G1158 0 [06/14/93 7 5 10 7 6704 | . 6077 | 5674
61159 0 |06/14/93 12 5 35 8 6308 5535 5674
G1161 0 |06/16/93 2 6 ID 6 64 47 1219 21| .7236 5954 5646
G1162 0 ]06/16/93 [ 6 1D 6 61 47 1004 21| . 6769 6294 5646
G1163 0 [06/17/93 5 6 ID 71 61 a9 1577 20 7105 6737 5397
G1164 0 |06/17/93 15 6 L1} 9 69 39| 2151 21 7124 6579 | 5397
- G1170 0 |06/14/93 9 5 20 7 ’ 6413 5437 5674
61171 0 {06/14/93 7 5 10 7 6444 5796 | 5674
G1172 0 J06/14/93 6 5 5 7 i 6077 5329 5674
G1174 0 |06/16/93 5 [ 1D 7 51 47 287 20 6927 6008 | . 5646
G1175 O ]06/16/93 3 6 ID 6 57 A7 717. 20 5833 . 5736 5646
G1176 0 |06/17/93 9 6 15 8 57 39 1290 20 7525 6785 5397
G1177 -| O |06/17/93 5 6 D" 7 66 a8 1035 .20 6892 6588 5397
G1187 0 106/16/93 L} 6 ID 6 58 47 789 . 20 6724 6268 5646.
G1188 0 |06/17/83 L] 6 D} 6 60 39 1505 20 6959 6576 5397
G1189 0 |06/17/93 6 6 D 7 75 39 2581 21 6718 6315 5397
G1190 0 |06/14/923 5 5 Ib 6 8159 5927 5674
G1190 0 {06/17/93 2 6 1D B 55 38 1147 ‘19 6734 6255 5397
G1191 0 |06/14/93 5 5 pi} 6 8159 5827 5674
G1192 O |06/14/93 5 5 ID 6 6768 6192 5674
61193 0 {06/14/93 5 5 1D 6 6510 6328 5674
G1194 0 |06/14/93 18 5 64 | 10 10434 7835 5674
G1195 | O [06/14/93 39 5 168 | 13 7191 6766 5674
G1196 O |06/14/93] - 23 5 ID 6 6861 6125 | 5674
G1197 O |06/14/93 4 5 ip - 6 6535 6181 5674
G1198 0 |06/14/93 2 5 ID 5 6633 5866 5674
G1199 0 |06/14/93 3 5 1D ‘6 6778 6001 5674
G1200 0 |06/14/93 6 5 5 7 6925 6119 5674
G1201 0 {06/14/93 13 5 A0 ] 6847 6463 5674
G1202 0 |06/14/03 7 5 10 7 6878 6497 5674
61203 0 [06/14/93 7 5 10 7 6706 6379 5674
G1204 0 [06/14/93 5 5 1D 6 7229 6414 5674
G1205 0 {06/14/93 5 5 ID 6 6777 6452 5674
G1206 0 [06/14/93 8 5 15 7 5677 ] 6043 5674
G1207 0 |06/14/93 2 5]. ID 5 5322 5759 5674
G1208 0 |06/14/93 k) 5 ID 6 6947 6738 5674,
61209 0 }06/14/93 8 5] 15 7 . ] 7028 6348 5674
G1218 0 {06/16/93. 5 6 ID. 7 53 A7 | 430 20 5466 5438 5646 |,
G1218 0 |06/16/83 3 6 I 6 " 65 &7 1290 .21 6249 6026 5646
51220 0 |06/16/93 9 6 15 8 55 47 573 20 6395 6508 5648
ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100cm2

Cl = Confidence Interval . ) Beta shading indicates radioactivity >1000dpm/100cm2



_ Table 18 _ Page 19
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant . . GD-DIRT-EAST
G1221 0 |06/16/93 9 6 15 8 73 &7 1864 22 6413 6355 '_ 5646
G1222° | 0 |06/16/93 & 6 1D 6 63 &7 1147 21 6607 6595 5646
G1223 0 [06/16/93 6 6 1D 7 79 47 2294 - 22 6846 6443 5646
G1224 0 |06/16/93 4 6 - ID 6 68 47 1505 21 7017 6571 5646
G1225 0 |06/16/93 1 6] 1D 5 52 47 3ss 20 6093 6152 5646
G1226 0 |06/16/93 6 6 1D 7 62 47 1075 21 6157 5677 5646
G1227 O ]06/16/93 5 6. ID 7 61 &7 1004 21 6205 6007 5646
G1228 0 |03/09/93 9 15 10 10| 59 50 290 21| 11463 | 11373 8700
G1228 0 {03/09/93 16 15 5 .1 68 50 581 22] 11428 | 11115 8700
61230 0 |03/09/93 11 15 1D 10 68 50 581 22| 12752 | 11278 8700
G1231 0 {03/09/93 18 15 16 11 80 50 - 968 23| 11071 | 11536 8700
G1232 0 |03/09/93 15| 15 ID 11 71 50 677- 22| 11302 11159 8700
G1233 0 |03/09/93 17 15 11 11 53] © 50 87 20 | 11554 115681 8700
G1234 0 [03/09/93 10 15 ID 10 72 50 710 22 ) 11297 | 11114 8700
61235 0 |03/09/93 7 15 ID 9 64 50 452 21| 11128 | 11133 8700
G1252 0 |[03/08/93 [:] 15 I 10 66 50 516 221 11927 | 11727 8700
G1253 O {03/09/93 :] 15 ID 10 59 50 290 21| 12753 ] 13147 8700
G1254 0 |03/09/93 9 15 ID 10 59 50 290 21| 12194 12233 8700
G1255 0 103/09/93 13 15 ID 11 .81 50 3z 20| 12577 | 12872 8700
G1256 O |03/08/93 16 15 5 11 55 50 1611 - 20| 12762 | 12916 8700
G1257 0 |03/09/93 20 15 27 12 71| soj 677 | 22| 17265 | 15002 8700
G1258 0 |03/09/93 19 15 21 121 . 54 50 129 20 | 12274 12098 8700
G1259 0 |03/09/93 18 15 16 11 76 50 839 22| 11343 | 11659 8700
G1260 0 [03/09/93 15 15 ID 11 69 50 613 22| 12531 12798 8700
G1261 0 |03/09/93 [:] 15 ID 10 64 50 452 21| 12342 | 13108 8700
G1262 0 |03/09/93 17 15 11 11 58 50 258 21| 15886 | 17457 8700
G1263 O (03/09/93 11 15 ID 10 89 50 | 1258 |- 24 | 238711 23783 8700
G1264 o |03/09/93 14 15 ID 11 53 50 97 20 | 12591 | 13235 8700
61265 | o0 |03s09/93 17 15 11 11 72 50 710 22| 13094 13208 8700
G1266 0 {03/09/93 10 15 I 10 57 50 226 21] 12827 12776 8700
G1267 | 0 }03/09/93 -6 15 D .8 70 S0 645 22| 12255 | 12122 | 8700
G1284 0 |04/23/93 11 71 23 8l 74 50 815 22| 12421 ] 11635 8411}
G1285 O |04/23/93 12 7 29 9 60 50 ] 340 21 - 13118 . 13166 | - 8411
G1286 0 |04/23/93 15 7 A6 ] 84 50 1154 23| 12832 | 13346 8411
G1287 0 |047/23/93 11 7 23 8 48 50 ID 20| 13172 | 11763 8411
G1288 0 |04/23/93 6 7 Ip 7 56 50 204 211 14410 13725 8411
G1289 0 {04/23/93 11 7 23 8 88 50 1290 | - 23] 16307 16445 8411
G1290 0 |04/23/93 16 7 52 10 58 50 272 21| 13422 | 13186 8511
G1291 O |[04/23/93 7 7 D 7 77 50 817 23 | 13838 | 12630 8411
61292 O [04/23/93 8 -7 6 8 69 50 645 22| 14790 { 13616 8411
61293 0 |04/23/93 9 71 12 8 59 50 306 - 21 114958 | 15571 -8411
51294 0_]04/23/93 11 7 23 8 70 50 679 22| 17164 16625 8411

ID = Indistinguishable from Background ’ . . Alpha shading indicates radiocactivity >200dpm/100cm

CI = Confidence Interval . P ) Beta shading indicates gudloacuvlt.y >1000dpm/100cm2



Table 18 ' ' Page 20
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surfaca, East Plant GD-DIRT-EAST -
G1285 0 |04/23/93 7 7 ID 7 55 50 170 20 | 14500 14435 8411
G1296 O |04/23/93 8 7 6 8 60 50 340 21 ] 14410 15181 8411
G1297 0 |04/23/93 15 7 46 9 57 50 238 21| 14328 | 13583 8411
G1298 0 |04/23/93 7 7 ID 7 63 50 h41 21| 13887 13511 8411
G1299 0 [04/23/93 5 7 ID 7 62 50 407 21 )] 13601 13047 841l
G1316 0 |04/23/93 13 7 3s 9 66 50 543 221 14002 § 13733 8411
G1317 O |04/23/93 11 7 23 8 56 50 204 21| 15169 | 14887 8411
G1318 0 |04/23/93 8 7 6 8 69 50 645 22 15995 16430 8411
G1319 0 |04/23/93 14 7 41 2] 76 50 883 22| 16305 | 16859 8411
G1320 0 J04/23/93]. 8 7 6 8 66 50| ° 583 22| 15933 16573 8411
G1321 0 |0A4/23/93 9 7 12 8 69 50 645 22| 16424 18184 8411
G1322 0 [04/23/93 9 7 12 8 71 50 713 22 16672 15832 8411
G1323 0 |04/23/93 8 7 6 8 66 50 " 543 22 15074 15917 8411
G1324 0 |04/23/93 18 7 64 10 [:L] 50 1630 24| 21101 | 21754 8511
G1325 0 |04/23/93 14 7 41 ] 81 50 1053 23 19128 19214 8411
G1326 0O |04/23/93 13 7 35 9 81 50 1053 23 ( 18782 | 20534 8411
G1327 0 |04/23/93 8 7 6 8 69 50 645] - 22| 18061 | 19945 8411
G1328 0 ]04/23/93 11 7 23 8 78 50 851 23] 17872 | 17123 8411
G1329 0 |04/23/93 6 7 1D 7 89 50 . 1_32# 24 16929 17703 85411
G1330 0 |04/23/93 17 7 58 10 86 50 1562 24| 17600 17711 8411
G1331 0 [04/23/93 12 7 29 9 82 50 1087 23 ] 15464 15307 8411
G1333 0 |06/17/93 7 6 5 ? 62 39 1649 20 7253 6496 5397
G1464 0 |04/21/93 8 10 1D 8 62 57 170 22 9799 9313 7832
G1465 0 {04/21/93 9 10 ID | 9 72 57 508 23 2618 9128 7832
G1466 0 |04/21/93 10 10 1D 9 69 57 407 22 9790 8210 7832
G1467 O |04/21/93 8 10 ID 8 70 57 ALl 23| 10327 8252 7832
G1468 O |04/21/93 L] 10 ID 7 48 57 ID 20 8777 8486 7832
G1469 o 04/21/93 15 10 29 10 63 57 204 22 10572 8977 7832
G1470 O |[04/21/93 20 10 58 11 70 5?7 [T} 23| 11085 | 10145 7832
G1471 0-]04/21/93 13- 10 17 10 84 57 917 24| 11083 | 11263 7832
G1472 0 104/21/83 11| 10 6 9 57 57 I 21§ 11295 | 10694 7832
G1473 O |04/21/93 11 10 6 g 52 57 ID 21| 11398 | 11093 7832
G1474 O |04/21/93 10 10 I 9 . 60 57 102 22| 12289 | 112865 7832
G1477 O [04/22/93 18 7 64 10 n &7 815 22 { 12023 | 12708 7917

" G1A78 0 |04/22/93 14 7 41 [:] 72 47 849 22 | 12163 | 12042 7917
G1479 0 |04/22/83 8 7 6 8 62 A7 509 21| 11495 | 10880 7917
G1480 O |04/22/93 27 7 116 12 65 47 611 21| 11019 | 10806 7917
G1481 0 |04/22/83 13 7 as 9 75 &7 851 22| 11497 | 10668 7917
G1482 O [04/22/93 6 7 ID 7 55 &7 272 20} 11007 | 10458 7917
G1483 .| O |04/22/93} 18 7 64 10 83 &7 1222 | 23 | 10959 9827 7917
G1484 0 |04/22/93 14 7 Al 9 69 47 747 22 ) 10274 9715 7917
G1485 0 _{04/22/93 18 7 64 10 69 A7 747 22 | 10899 8787 7917

ID = Indistinguishable from Background- Alpha shading indicates radiocactivity >200dpm/100cm

CI = Confidence Interval Beta shading indicates radioactivity >l.000d;1u/10t.|¢:mz



Table 18 Page 21
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc. .
(Continued)
Surface, East Plant GD-DIRT-EAST
G1486 | 0 |o4/22/93 14 7 41 9 60 A7 a4l 21| 10334 9797 7917
G1487 | 0 (04/22/93 7 ? 1D ] 77 47 1019- 22 ) 10561 9524 7917
61488 | 0 |0sa/22/93 17 71 58 10 63 47 53| 21 8929 9645 | 7917
G1489 | o |04/22/93 13 7 35 9 62 47| . sos9 21| 10347 9288 7917
61490 | 0 |o4/22/93 18 7 64 10 67 47 679 21 2807 9306 7917
G1491 | o |oa/22/93 10 7 17 8 68 47 713 21| 11082 | 10285 7917
61492 | o |oas22/93 14 7 C 41 9| 91| a7 1494 23| 10757 | 10054 7917
G1493 | 0 |04/22/93 8 7 6 8 83 47 1222 | . 23| 10058 9825 7917
G1494 | o |oas22/93 23 7 93 11 sa | a7 238 20| 10639 9960 7917
G1495 | 0 [0a/22/93 10 7 17 8 78 A7 1053 ‘22| 10278 9693 7917
G1496 | o {oas22/93 13 7 as 9 58 A7 374 20 | 10725 9755 7917.
G1497 | o |oas22/03 8 7 6 8 75 ‘47| . 951 22| 11126 | 10748 7917
G1498 | o |o4/22/93 11 ? 23 8 73 47 883 22| 10792 | 10720 7917
G1499 | 0 |04/22/93 9 4 12 8 69 47 747 22| 11359 | 10821 7917
G1500 | o {o4/22/93 18 7 64 10 62 47 509 21] 11718 ] 11358 7817
G1501 | O [o4/22/93 2 7 12 8 61 47 475 21| 11838 ] 10821 7917
G1502 | O |04/22/93 13 7 35 9 61 47 475 21| 11084 | 10800 7817
G1503 | o loas22/93 7 7 ) )] ? 84 47 1256 23| 11086 | 11022 7917
G1504 | o |oas22/93 6 7 D 7 68 47 713 21 ] 11192 | 10697 7917
G1505 | 0 |oa/22/93 14 7 Al 9 60 a7 aa1 21| 11360 | 11267 7917
G1506 | O |04/22/93 9 7 12 8 76 47 985 22| 11064 | 10525 7917
61507 | o loas22/93 14 7 a1 9 70 47 781 22| 10556 | 10177 7917
G1508 | O |04/22/93 13 7 3as 9 63 47 543 21|. 10577 | 10093 7917
G1509 | O loas22/83 15 7 46 9 83 47 | - 1222 23| 10701 { 1014a | 7917
' G1510 | O |04/22/93 10 7 17 8 69 A7 747 22| 11012 | 10221 7917
G1511 | O [04/22/93 8 7 1D 7 65 47| 611 21| 10000 9292 7917
G1512 | o |o4/22/93 10 7 17 8 668 47 713 21| 10797 | 10192 | 7917
G1513 | O [04/22/93 9 7 12 8 70 a7 781 ‘22 9239 9425 7917
G1514 | 0 |o04722/93 8 ? 6 8 75 47 951 22| 10010 9780 7917
G1515 | O |04/22/93 6 7 1D 7 69 47 747 22 8999 9676 7917
G1516 | O |04/22/93 12 7 29" 9 69 a7 747 22 | 10858 | 10166 7917
G1517 | 0 |04/22/93 8 7 6 8 68 47 713 21| 10328 | 10155 7917
G1518 | 0 |o0as22/93 11 7 23 8 75( . 47 951 22| 10947 | 10260 7917
G1519 | 0 f04/22/93 12 7 29 ] 74 47 917 |- 22| 11187 ] 10399 7917
G1520 | O |o0as/22/93 19 7 70 10 7 A7 815 22| 10745 0889 7917
G1521 | O [04/22/93 11 7 23 8 | - & 817 22| 10889 | 10834 7917
61522 | o [o4/22/93 15 7 46 9 77 47 1019 22| 10704 | 10668 7917
G1523 | 0 |o4/22/93 8 7 ] 8 69 %4 747 22| 11416 | 10499 7917
G1524 | O |04/22/93 19 7 70| 10 54 - &7 238 20| 11002 | 10325 7917 —
G1525 | 0 [04/22/93 14 7 Al 9 63 A7 543 21| 10904 | 10028 |. 7917
G1526 | O [04/22/93 9 7 12 8 79 47 1087 22 | 10987 | 10044 7017
G1527 1 o loa/22/93 26 7 110 11 71 47 815 22 9998 8737 7917
ID = Indistinguishable from Background X Alpha shading indicates radioactivity >200dpm/100cm

Cl = Confidence Interval ' Beta shading indicates radioactivity >1000d|n/100i:m2



!

Table 18

Site Grpunds Instrument Results

Radioactivity Survey
Fansteel, Inc.

, (Continued)
G1528 | 0 [04/22/93 13 7 s 9 71 22| 10177 | 10301 | 7917
61529 | 0 {o4/22/93 10 7 17 8 LT 20| 9658 9274 7917
61530 | 0 |o4/22/93 11 7 23 8| 58 20| 10707 | w9871 7917
G1531 | 0 04722793 6 7 D 7 62 21| 10858 | 10223 | 7917
61532 | 0 |oas22/93 12 7 29 9 74 22| 11041 | 10488 | . 7917
61533 | 0 |04/22/93 9 7 12 8 67| , 21| 10576 | 9r08| 7917
61534 | o |oa/22/93 12 7 29 9 73 22| 11593 | 10500 | 7917
61535 | o |o04/22/93 15 7 46 9 56 20| 10567 | 10008 | 7917
61536 | 0 |0a/22/93 17 7 58 10 58 20| 10876 | 10259 | 7917
61537 | 0 |ows22/03 7 7 i) ? 79 22| 10926 | 9s18] 7917
61538 | o |04/22/93 10 7 17 8 58 20| 10770 | o908 | 7917
61539 | o |o4/22/93 11 7 23 s] n 22| 11119 | 10048 | 7917
61540 | 0 |oas22/93 8 7 6 8 68 21| 11141 | 10620 717
61541 | o oas22/93 10 7 17 8 60 21| 10782 @721 7017
G1542 | 0 [04/23/93 17 7 58 10 75 22 ] 10846 | 9906 | 8411
c1543 | o |os/23/93 8 7 6 8 86 23| 11785 | 11277 | a1l
G1544 | 0 {04/23/93 14 7 A1 9 65 21| 11572 | 11061 | @411
61545 | o |oas23/93 10 7 17 8 57 ©20| 111110 10443 | eam
61546 | 0 |oas23/93 16 7 52 10 46 20| 10348 | 9141 ea11
61547 | o loas2a/93 12 7 29 9 54 20| 10128 9217 esa11
G1548 | 0 |04/23/93 13 7 as 9 73 22| 9290 | 9346 | 8411
G1549 | 0 |04s23/93 1 7 23 8 73 22| 9673 | 8226 Ba11
- 61550 | o [oa/23/03 12 7 29 9 78 23| 9o08s| 8256 | 811
61551 | 0 |04/23/93 8 7 6 8 59 21| 9005 o148 8411
61552 | o |04/23/93 6 ? i1} 7 75 22) 9253| 8716 8411
G2006 | 0 [04/23/93 13 7 as 9 70 22| 10852 | 9556 8411
62207 | o |oas27/93 7 7 D 7] e 23| 22140 | 22818 | 7123.
G2208 | O {04/28/93 27 12| 134 27| %5301 | 64455 8414
G2209 | 0 |o05/04/93] 175 27| 381 42 | 30604 | 38485 | 7304
62210 | o |05/04/93 80 19| 172 30 | a2205| s0697 | 7304
G2211 | o |os/04/93| 199 29| 554 49| 35807 | 31608 | 7304
62212 | 0 |05/04/93 28 21| 247 as| 62637 | 75256 | 7304
62213 | o los/z2s/93 15 9| 120 26 | 18008 | 12503 | 2054
62214 | 0 |os/04/93 62 17 181 31| sssos | 6837e | 7304
62215 | 0 |os/04/93 41 14| 108 26 | 27264 | 25056 | 7304
62216 | 0 |o5/04/93 31 13 83 24 | 22825 19822 | 7304
62217 | o |o6/01/93 43 14 74676 | 46284 | 3088
62218 | o |06/01/93 54 15 13913 | 10668 | 3088
62219 | o |os/oa/03| 18 10 92 24 | 17920 | 20081 | 7304
c2221 | o [os/0a/93] 35 16| 288 37| 25685 | 30881 | 7304
G2222 | O [05/04/93 51 16| 106 26 [ 30455 35857 | 7304
62223 | o |os/os/93 3t 13] 114 s7] 183g 26 ] 24530 | 37355 | 7304
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ID = Indistinguishable from Background
Cl = Confidence Interval

Alpha shading indicates radicactivity >200dpm/100cm
Beta shading indicates radioactivity >1000dpln/lotilt:mz



Table 18
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc,
(Continued)

Grounds, Surface, Esst Plant

G2224 r?;w05/25/93 98 4 i 20 311 42 |::10847 38| 36338 | 16618 2954
G2225 0 |05/04/93 22 11 o1 85 57 1226 25| 20021 { 21968 7304
G2226 0 }05/04/93 30 11 16 113 57 1806 26 | 25277 | 25998 7304
G2227 0 |05/04/93 56 11 23 16 109 57 1677 26 | 23464 { 24077 7304
G2228 0 |05/04/93 |. 1 118 13 128 57 2290 27| 22773 | 18910 7304
'G2229 0 [05/04/93 44 11 169 15 110 57 1710 26| 20028 | 17383 7304
G2230 0 |05/04/93 17 11 3l 11 76 57 613 23 | 18885 | 16540 7304
G2231 0 [05/04/93 31 11 103 13 64 57 226 22| 19916 | 18193 7304
G2232 0 {05/04/93 2| -1 56 11 75 57 581 23| 18882 | 27008 7304
G2233 0 [05/04/93 49 11 195 15 164 57 3452 30| 23974 | 27190 7304
G2234 0 {05/04/93 a8 14 118 - 26| 19511 | 18467 7304
G2235 0 105/04/93 52 16 106 26 | 19237 | 18094 7304
G2236 0 |05/04/93 59 17 132 27 | 16446 | 19376 7304
G2237 0 j05/04/93 104 21 234 34| 13307 | 15076 7304
G2238 0 |05/04/93 28 21 128 27 ( 12864 | 16859 7304
G2239 0 |05/04/93 75 19 132 27 | 14467 | 18492 7304
-G2240 0 |05/04/93 28 12 97 25| 14718 | 16018 7304
G2241 0 |05/04/93 49 15 127 27§ 17598 | 20793 7304
G2242 0 [05/04/93 76 19. 98 25| 15415} 20007 7304
G2243 | O |05/04/93 17 11 67 221 12735 ] 16167 7304
G2244 0 |05/05/93 48 15 92 23| 18774 | 20804 72968
G2245 0 05/05/93 16 ] 76 22| 18158 | 27618 . 7298
G2246 0 ]05/05/93 36 13 66 21 ) 198176 | 34978 7298
G2247 0 [05/05/93 40 13 20 i 23| 19479 | 18493 7298
G2248 0 ]05/05/83 A2 14 ‘89 A0 1581 23| 20650 | 18808 | 7298
G2249 0 |05/05/93 L1 14 91 40 1645 23 | 19129 | 17572 7298
G2250 0 ]05/05/93 47 14 121 40 2613 25| 18949 | 17976 7298
G2251 0 |05/05/93 34 12 126 40 2774 . 26] 16180 | 16419 7298
G2252 0 |05/04/93 21 11 92| = 57 1129 24 | 12739 | 14391 7304
62253 0 |05/04/93 15 10 151 57 3032 29 | 60695 | 23817 7304
G2254 0 105/04/93 43 15 77 57 645 23 |. 15071 | 15298 7304
G2255 0 |05/04/93 96 21 126 57 2226 27 | 15600 } 15395 7304
G2256 0 105/04/93 62 17 164 57 3452 30 | 15742 | 15011 7304
G2257 0 [05/04/93 51 16 136 57 2548 28] 14386 | 12038 7304
G2258 0 |05/04/93 52 16 160 57 3323 29 | 14743 11485 7304
G2259 0 {06/02/93 4 7 3913 3817y 3158
G2260 0 |05/04/93 L] - 15 112 57 1778 | 26 | 12492 ) 19681 7304
G22561 0 105/04/93 8 9 a9 57| . Ip 20 | 10874 11913 7304
G2262 0 |05/04/93 16 10 82 57 806 24 | 12787 | 13809 7304
G2263 0 |05/05/93 45 14 124 40 2710 26 | 16300 { 17481 7298
G2264 0 |05/05/93 78 18 112 40 2323 251 17517 | 21039 7298
G2265 0 ]05/05/93 48 15 88 ] 40 1548 23] 16289 | 19553 7298
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GD-DIRT-EAST

ID = Indistinguishable from Background

Alpha shading indicates radioactivity >200dpm/100cmz

CI = Confidence Interval Beta shading indicates radiocactivity >1000dpm/100cm?



Table 18 : : P'age 24
Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant ’ GD-DIRT-EAST
G2266 0 [05/05/93 45 5 14 90 40 1613 23 | 17165 20076 7298
G2267 0 {05/05/93 14 5 9 68 40 903 © 21| 17574 | 20414 7298
G2268 0 |05/05/93 34 5 12 84 40 1419 22| 16778 | 25050 7298
G2269 0 [05/05/93 40 5 13 a0 40 1613 23 | 14835 | 23513 7298
G2270 0 |05/05/93 109 5 21| -118 A0 2516 25| 16860 17206 7298
G2271 0 |05/05/93 69 5 17 © 97 40 1839 23| 17236 | 18328 7298
62272 0 ]05/05/93 74 5 18 105 40 2097 24 15489 | 17829 7298
G2273 0 |05/05/93 80 5 18 141 40 3258 27 21444 19962 7298
G2274 0 |05/05/93 61 5 16 134 &40 3032 26 16661 17491 7298
G2275 0 |05/05/93 112 5 22 184 40 4645 30| 33059 | 40559 | . 7298
G2276 o0 |05/05/93] 93 5 20 123 40} 2677 26 22388 24361 7298
G2277 0 |05/05/93 a7 5 20 123 26 | 17326 | 18019 7298
62278 | O |05/05/93 158 5 26 105 24 | 14971 | 17284 7298
G2279 0 |05/05/93 89 5 18 80 22 | 14976 | 16680 72988
G2280 0 [05/05/93 23 5 11 70 21 13177 18919 7298
G2281 0 |05/05/93 21 5 10 122 251 13443 | 18205 7298
G2282 0 |05/05/983 asl ‘s 39 196 31| 15631 | 14780 7298
62283 0 |05/05/983 85 5 19 127 26 | 14401 | 15690 7298
G2284 0 |05/05/93 69 5 17 106 24 15754 19218 7298
G2285 0 |05/05/93 37 5 13 128 26 14253 17856 7298
G2286 0 |05/05/93 72 5 18 135 40 3065 26 | 35371 | 38888 7298
G2287 0 |05/05/93 67 5 17 105 A0 2097 24| 15875 | 18170 7298
G2288 0 |05/05/93 22 5 10 110 40 2258 24 | 22665 | 23499 7298
G2289 O |05/05/93 12 5 8 73 A0 1065 21] 15353 18796 7298
G2280 0 |05/05/93 50 5 .15 21 40 1645 23| 15780} 17135 7298
G2291 0 |05/05/93 28 5 118 11 122 40 2645 25| ‘21819 | 23072 7298
G2292 0 |05/05/93 27 5 11 119 40 2548 25| 37888 | 45668 7298
G2293 0 |05/05/93 64 5 17 82 40 1355 22| 16012 | 13855 7298
G2294 0 {06/02/93 12 8 9 4479 ages 3158
G2295 0 |06/02/93 12 8 9 hhh2 4349 3158
G2296 0 |06/02/93 9 8 8 5256 4860 3158
G2297 0 |06/02/93 6 8 -7 4628 4523 3158
62298 0 |06/02/93 10 8 8 4521 4278 3158
G2299 0 |06/02/93 7 8 8. 5164 | - 4404 3158
G2300 0 |06/02/93 16 8 10 . 4956 5193 | . 3158
G2301 0 {05/05/983 28 5 118 11 84 | 40 1419 22| 13534 16391 7298
G2302 0 |05/05/93 17 5 62 9 91 40 1645 23 | 21667 | 22057 7298
G2303 0 |05/05/93 19 5 72 10 104 40 2065 24 | 21991 | 25215 7298
G2304 0 |06/02/93 10 8 11 8 5639 6226 3158
62305 0 [06/02/93 7 8 1D 8 3740 A745 3158
G2306 0 |06/02/93 10 8 11 8 4209 A415 | 3158
G2307 0 _106/02/93 S 8 1D 7 4000 4113 3158 | .

ID = Indistinguishable from Background Alpha shading indicates radioactivity >20l)dp|‘n/1001:mz

CI = Confidence Interval

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

(Continued) '
. Grounds, Surface, East Plant GD-DIRT-EAST

G2308 0 |06/02/93 11 8 16 9 4039 3982 3158
G2309 0 |06/02/93 10 8 11 8 4067 381 3158
G2310 0 |06/02/93 8 8 ID 8 3906 3795 3158
G2311 0 |06/02/93 11 8 16 9 4299 4675 3158
G2312 0 |06/02/93 9 8 5 8 5965 6010 3158
G2313 0 |06/02/93 8 8 ID 8 4023 3922 |- 3158
G2314 0 |06/02/93 10 8 11 8 3991 3B77 3158 |
G2315 0 {06/02/93 5 8 ID 7 4129 3649 3158
G2316 0 |06/02/93 2 8 ID 6 4669 4380 3158
G2317 0 {06/02/93 11 8 16 9 4937 4836 3158
G2318 0 |05/05/93 39 5 174 13 70 40 968 21 14590 14262 7298 |
G2318 0 |05/05/93 21 5 4.82 10 65 40 906 20 11057 12529 7298
G2320 0 |05/05/93 13 5 41 * 8 827 40 |. 710 20 12553 15291 7298
G2321 0 |05/05/93 13 5 41 8 87 | 40 1516 23 17060 19515 7298
G2322 -| O |06/02/93 11 8 18 L} 5162 5130 3158
G2323 0 |06/02/93 8 8 ID 8 4530 3827 3158
G2324 0 [06/02/93 7 8 Ip 8 4260 3788 3158
G2325 0 |06/02/93 18 8 53 10 4433 3826 3158
G2326 0 |06/02/93 11 8 16 ] 4662 4461 3158
G2327 0 |06/02/83 14 8 32 ] 5864 6151 3158
G2328 0 {06/02/93 6 8 ID 7 3379 3899 3158
G2329 0 |05/05/93 12 5 36 8 68 AD 903 21 7063 12210 7298
G2330 0 105/05/93 k1] 5 169 13 117 40 2484 25 21206 21093 7298
G2331 0 |05/05/93 a1 5 133 12 115 40 2418 25 12808 17743 7298
G2332 0 |06/03/93 12 7 27 9 : . 9561 9528 2938
G2332 0 |06/22/93 : 67 60 411 23
G2333 0 [06/03/93 11 7 21 - 8 5678 5059 2938
G2333 0 |06/22/83 X 83 60 1349 24
G2334 0 |06/03/93 12 7 27 9 4718 4298 2938
G2334 0 |06/22/93 68 60 469 23
G2335 0 |06/03/93 & 7 ID 7 4288 3876 2838
G2335 | O |06/22/93 ) . ’ 7 60 645 23
G2336 0 [06/03/93( 10 7 16 8 . - A024 3318 ] 2938
G2336 0 |06/22/83 ' 74 60 821 23
G2337 O }06/03/93 9 7 11 8 . 4396 3914 | - 2938
G2337 0 |06/22/93 52 60 ID 21 .

- 62338 0 |06/03/93 5 7 1D 7 : . 4157 3878 2938
G2338 0 |06/22/93 61 60 59 22
G2339 0 |05/05/93 [:] 5 21 7 49 40 280 19 5125 6403 7298
G2340 0 |05/05/93 27 5 113 111 - 52 40 as7 19 0884 12828 7298
G2341 | 0 |05/05/93 40 5 179 13 68 40 903 . 21| 10960 | 12676 7298
G2342 0 ]05/05/93 33 5 144 12 70 40 1258 22 10305 12416 7298

ID = Indistinguishable from Background . Alpha shading indicates radioactivity >200dpm/100cm
CI = Confidence Interval s . Beta shading indicates radiocactivity >1()0t)dpln/l_mlc:mz
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued)
Grounds, Surface, East Plant GD-DIRT-EAST
62343 | 0 |06/01/93 16 6 53 ) 6187 | 5302 | 3088
62344 | 0 |05/05/93 7 5 10 7 64 40 774 20 | 11332 | 13409 | 7208
62345 | o |05/05/93 23 5 92 11 56 40 516 20| 8959 | 9912 | 7298
G2346 | O |05/06/93 29 11 92 13 81 55 839 23| 9295| 8998| 8191
- 62347 | O [05/06/93 18 1 36 11 62 55 226 22| w9768 ) 10285 8191
62348 | O |05/06/93 19 11 &1 11 66 55 ass 22| 10310 | 11002 | 8191
62349 | O |05/05/93 15 5 51 9 72 40| 1032 21| 10087 | 11714 | 7298
62350 | 0 |05/05/93 ag| s 174 13 93 40| 1710 23| o878 | 12898 | 7298
62351 | o |05/05/93 28 s 11 81 40 | 1323 22| 10824 | 11810 72908
62352 | 0 |05/05/93 94 5 20| 138 a0 | 2161 27 | 10517 | 11755 | 7298
62353 | 0 |06/03/93 21 7 1 6648 | 6768 | 2938
62353 | o {06/22/93 80 60| 1173 24
G2354 | O [06/22/83 73 60 762 23
62354 | o |o6/03/93 26 7 101 11 5742 | 5147 2938
62355 | o |o6/03/93 15 7 4 9 4243 | 4008 | 2938
62355 | 0 |o6/22/93 7 60 645 23
62356 | 0 Jo6/03/93 24 7 91 11 aas58 | * 4135 | 2038
62356 | 0 |06/22/93 A 68 60 469 23
62357 | 0 |06/03/93 7 7 n 7 4585 | 4113 | 2938
62357 | o |06/22/93 67 0 a1l 23
62358 | 0 [06/03/93 8 7 11 s | 4375 | 4133 | 2838
623as8 | o |o6/22/93 70 60 s87| 23
62359 | 0 |06/03/93 11 7 21 8 4866 | 4258 | 2038
62359 | 0 |06/22/93 70 60 587 23
G2360 | 0 |06/03/93 8 7 5 8 | 4198 | 4oss| 2938
G2360 | O [06/22/93 81 60| 1232 24
G2361 | 0 |05/06/93 16 11 26 10 66 55 ass 22| 8863 | 18403 8191
G2362 | 0 ]os/06/93 32 11 108 13 85 55 968 24| 8265| 8771 8101
62363 | 0 |06/03/93 15 7 43 9 5603 | 4770 2838
62363 | 0 |06/22/93 76 80 938 23
G2364 | 0 |06/03/93 1 7 21 8 4741} 4206 | 2938
G2364 | O |06/22/93 61 60 L 22 :
62365 | 0 |05/06/93 8 1 D ] 77 55 710 23| w9214 | 8384| 8101
62367 | 0 |o5/06/93 10 11 D ] 60 55 161 21| w9829 | 10082 | 8181
G2367 | O |06/01/93 6 6 1D 7 3064 | 93159 | 3o0es
G2368 | O |06/01/93 24 6 96 11 7976 | Ss08 | 3088
G2369 | 0 |06/01/93 14 6 43 9 11117 | 683s| 3088
62370 | o |06/01/93 17 6 59 10 2723 | 2607 | 3088
G2371 | 0 (06/01/93 15 6 48 9 3828 | 3591 | 3088
62372 | o los/01/93 7 6 s 7 4886 | 4008 | 3088
62373 | 0 |06/01/93 13 6 a7 9 4580 | 3669 | 3088
| 62374 | 0 Jo6/01/93 12 6 32 8 4239 | 3652 | 3088

ID = Indistinguishable from Background

CI = Confidence Interval

Alpha shading indicates radioactivity >200d1:u|/100<:mz
Beta shading indicates radioactivity >10I)Odpm/l.ltit'h:mz



Grounds

Surface, East Plant

Table 18

Site Grounds Instrument Results
‘Radioactivity Survey

Fansteel, Inc.
(Continued)

G2375 0 106/01/93 11 6 27 8 4548 3574 3088
G2376 0 |06/01/92 13 6 37 9 4581 3911 3oss
G2377 0 |06/01/93 < 9 6 16 8 4361 3603 { 3088
G2378 0 |06/01/93 9 6 16 8 4017 3632 3088
G2379 0 |06/01/93 14 6 43 9 4258 3549 | 3088
G2380 0 |06/01/93 8 6 11 7 4425 3415 3ose
G2381 0 |06/01/93 20 6 75 10 4251 3541 3088
G2382 0 |06/01/93} 6 6 ID 7 4825 3558 apes
G2383 0 |06/01/93 11 6 27 8 4126 3744 3088
G2385 0 |06/01/92 9 6 16 8 2840 2812 3088
G2386 | O |06/01/93 8 -] 11 7 "4029 | 3775 3088
G2387 0 |05/06/93 12 ‘ 10 63 55 258 22 7832 8228 8191 |
G2388 0 |05/06/83 13 10 62 55 226 22 8184 8131 8191
| G2389 0 105/06/93 14 10 67 55 as7 22| . 6682 6670 8181
G2411 0 |05/21/93 65 17 116 40 3065, . 25| 20913 | 26109 3174
G2412 0 |05/21/93 50 5 15 186 ! 30 | 26653 | 70387 3174
G2413 0 |05/21/93 54 5 15 813 58 |.106197 | 100741 3174
G2414 0 105/21/93 34 5 161 12 714 55 | 103506 | 88658 174
62415’ 0 {05/21/93 18 5 10 103 ) 24 | 28195 | 56848 3174
G2416 0 |[05/21/93 24, 5 11 105 40 2621 24 | 24124 | 55178 3174
G2417 0 |05/21/93 54 15 100 40 2419 24| 22788 | s1507 3174
G2418 0 |05/21/93 27 . 1 141 40 4073 27 | 19568 | 32429 3174
G2419 0. [05/25/93 28 L] 123 11 73 42 1331 22 | 12153 | 16555 2954
G2420 0 [05/25/93 as 4 159 12 141 42 3992 27 | 17990 | 22727 2954
G2421 0 |05/27/93 L) 10 © 1D 7 L1] a2 81’ 19 2710 3026 o028
G2422 0 |05/27/93 5 10 ID 8 36 LY ID 18 3114 3128 3028
G2423 0 |05/27/93 9 10 ID 9 41 42 ID 18 3032 2795 3028
G2424 0 |05/27/93 8 10 ID 8 54 42 484 20 3083 3018 3028
G2425 0 |05/27/93 8 10 b)) 8 A8 42 242 " 19 3304 2831 3028
G2426 0 |05/27/93 6 10 1D 8 36 42 ID 18 3572 | 3045 3028
G2427 0 |05/27/93 6 10 ID 8 56 A2 565 20 3133 2898 3028
G2428 0 |05/27/93 18 10 41 11 59 42 685 20 4770 4280 3028
G2429 0 (05/27/93 5 10 ID 8 kL) A2 my 17 ‘3022 3194 3028
G2430 0 |05/27/93 13 10 15 10 © 36 42 ID 18 3346 3051 3028
G2431 0 |05/27/93 13 10 15 10 65 42 227 21 5885 5848 3ozs
G2432 0 |05/27/93 17 10 36 10 94 42 2097 23 7648 6179 3o28
G2433 0 |05/27/93 5 10 ID. 8 72 42 1210 21 5136 4021 3028
G2434 0 |05/27/93 13 10 15 10 69 42 1088 21 4835 4098 3028
G2435 0 |05/27/93 16 10 a1 10 | 48 42 242 19 4729 3933 3028
G2436 0 |05/27/93 29 10 97 12 82 42 1613 22 5742 4474 3028
G2437 - | O |05/27/93 13 10 15 10 37 42 ID 18 3076 2854 3028
52438 0 _[05/27/93 10 10 1D 2] 55 42 524 20 5483 4464 3028

Page 27

GD-DIRT-EAST

ID = Indistinguishable from Background
CI = Confidence Interval .

Alpha shading indicates radioactivity >2()0dpm/1.0(k:m2
Bata shading indicates radioactivity >1000dpn/100cmz
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
G2439 0 |05/27/93 12 10 9 70 42 1129 21 5948 4043 3028
G24A0 0 |05/27/93 8 10 8 78 | &2 1452 22 5752 4325 3028
G244} 0 |05/27/93 9 10 <] 68 42 1048 21 6067 5146 3028
2462 | 0 |05/27/93 23 10 1 76 42 1311 22| 6532 4620 3028
G2443 0 {05/27/93 11 10 9 77 42 1411 22 6503 4931 3028
G2444 0 |05/27/93 9 10 ] 90 - 42 1935 23 7178 5235 3028
G2445 0 |05/27/93 L1} 10 15 120 42 3145 25 10575 6792 3028
G2446 0 {05/28/93 7 6 7 &4 36 333 18 2513 3128 2990
G2447 0 |05/28/93 10 6 8 77 36 1708 21 5292 4555 2990
G2448 0 ]05/28/93 15 6 9 72 36 1500 21 4939 4489 2990
G2449 0 {05/28/93 ] 6 8 66 .36 1250 20 4751 4474 2990
G2A50 0 |05/28/93 55 6 16 81 36 1875 22 6366 5099 2990
G2451 0 {05/28/93 13 6 8 65 36 1208 20 6065 5031 2990
G2452 0 |05/28/93 22 6 11 55 36 792 19 5374 5208 2990
G2453 0 |05/28/93 14 6 9 69 36 1375 20 5680 5246 2990
G2454 0 |05/28/93 13 6 ] 62 36 1083 20 5617 5399 . 2990
G2A55 0 {05/28/93 7 6 7 71 36 1458 | 21 5809 5401 2990
G2A56 0 105/728/93 7 6 7 73 36 1542 21 6002 5434 2980 |
G2457 0 |05/28/93 14 6 9 75 36 1625 21 6889 6172 2990
G2458 0 |05/28/93 13 6 ] 75 . 386 1625 21 6892 6556 2990
G2459 0 |05/28/93 9 6 8 81 36 1875 22 7950 1675 2990
G2460 0 |05/28/93 19 6 67 10 83 36 1958 22 6156 5581 2990
G2461 0 |05/28/93 2 6 1D 6 A6 36 417 18 2973 3137 | ° 2990
G2462 O 105/28/93 9 6 15 8 80 T 36 1833 22 4882 4238 2990
G2463 0 |05/28/93 7 6 5 7 70 36 1417 21 4563 3948 2990
G2464 0 (05/28/93 11 6 26 8 56 36 833 19 4430 3626 2980
G2465 0 |05/28/93 7 6 5 7 55 36 792 18 A429 A007 2990
G2466 0 |05/28/93 15 6 AG 9 56 36 833 19 4637 3495 2990
G2467 0 ]05/28/93 L} 6 ID 6 72 36 1500 - 21 4462 3666 2990
G2468 0 |05/28/93 11 6 26 8 56 36 833 19 4564 3750 2990
G2469 0 |05/28/93 4 6 ID 6 75 36 1625 21 AG66 3772 2980
G2470 0 |05/28/93 12 6 a1 . 8 65 36 1208 20 4980 3822 2990
G2471 0 |05/28/93 8 6 10 7 64 36 1167 20 4807 4000 2990
G2472 0 |05/28/93 1 6 26 8 73 36 1542 21 5224 4279 | 2090
G2473 0 ]05/28/93 13 L 36 9 58] 36 a17 19 5639 4490 2990
G2474 0 |05/28/93 18 6 62 10 71 36 1458 21 5755 4445 2990
G2475 0 |05/28/93 16 6 51 9 a5 36 2042 22 6161 4226 2990
G2476 0 {05/28/93 6 6 ID 7 77 36 1708 21 5818 4455 2990
G2477 0 |05/28/93 11 6 26 8 73 36 1542 21 5932 5168 2990
G2478 0 |05/28/93 6 6 ID 7 70 36 1417 21 6221 4808 2990
G2479 0 |05/28/93 10 6 21 8 70 36 1417 21 4299 4645 2990
G2480 0 105/28/93 27 6 108 11 62 36 1083 20 4761 5814 2990

ID = Indistinguishable from Background - . : Alpha shading indicates radioactivity >200dpm/100cm

CI = Confidence Interval Beta shading indicates radioactivity >1000dpm/100cm2
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" Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant GD-DIRT-EAST
G2481 0 |o5/28/93 11 6 26 8 65 36 1208 20 4158 5181 2990
G2482 0 {05/28/93 8 6 10 7 59 36 958 19 3702 4389 2990
G2483 0 |o5/28/93 8 6 10 7 73 36 1542 21 4251 4329 2990
G2484 0 |05/28/93 8 6 10 7 76 36 1667 21 &424 . 3864 2990
G2485 0 |o5/28/93 9 6 15 8 73 36 1542 21 4606 3753 2990
G2486 0 {05/28/93 7 6 5 7 71 36 1458 21 4594 3753 2990
G2487 0 |05/28/93 5 6 ID 7 59 36 . 958 19 5387 3853 2990
G2488 0 |06/01/93 15 6 48 9 4700 4516 3088
G2489 0 |06/01/93 16 6 53 ] 5366 5294 3088
G2490 0 {06/01/93 24 6 96 11 5566 4999 3088
G2491 0 |06/01/93 25 6 101 11 5332 5074 3088
G2492 0 |06/01/93 16 6 53 ] 5180 4814 3088
G2493 0 |06/01/93 11 6 27 8 5089 4976 3088
G2494 0 |06/01/93 10 6 21 8 5707 5258 3088
G2495 0 |06/01/93 17 6 59 10 5573 4996 3088
G2496 0 |06/01/93 37 6 165 13 5537 5204 3088
G2497 0 105/28/93 13 6 36 ] 73 36 1542 21 8170 5544 2990
G2498 0 |05/28/93 8 6 10 7 56 36 833 |. 19 4620 4257 1 2990
G2499 O {06/02/93 6 8 ID 7 5663 6218 3158
G2500 0 ]06/03/93 ] 7 11 8 4216 | 3774 2938
G2500 0 |06/22/93 71 60 645 23
G2501 0 |06/02/93 7 8 ID 8 ) A173 4130 3158
G2502 0 ]06/02/93 7 8 1D 8 4243 3776 3158
G2503 0 |06/02/93 ] 8 5 8 4730 3823 3158
G2504 0 |o6/02/93 6 8 ID 7 4415 4034 3158
G2505 0 |06/02/93 12 8 21 8 4581 4114 3158
G2506 0 {06/02/93 5 8 ID 7 4600 4368 3158
G2507 0 |06/02/93 12 8 21 9 4349 4183 3158
G2508 0 [06/02/93 8 8 5 8 5023 4367 3158
G2509 0 |06/02/93 11 8 16 ] 4662 4421 3158
G2510 0 |06/02/93 7 8 ID 8 4566 4336 3158
G2511 0 {06/02/93 9 8 5 8 4312 3924 3158
G2512 0 |06/02/93 9 8 5 8 4873 4577 3158
G2513 .0 106/02/93 14 8 32 9 5228 4300 3158
G2514 0 |06/02/93 14 8 3z ] 2900 2714 3158
G2515 0 |06/03/93 7 7 1D 7 4302 3761 2938
G2515 0 |06/22/93 73 60 762 23
G2516 0 |06/03/93 7 7 1D 7 4216 3517 2938
G2516 0 |06/25/93 76 49 1452 22
G2517 0 |06/02/93 6 8 ID 7 . 5469 3647 3158
G2518 0 |06/03/93 7 7 ID 7 ) 4330 4368 2938
G2518 0 _106/22/93 68 60 469 23

ID = Indistinguishable from Background . . Alpha shading indicates radioactivity >200dpm/100cm:

Cl = Confidence Int.an_ral Beta shading indicates radioactivity >1000d|.:m/lt)t)t:mz
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Site Grounds Instrument Results '
Radioactivity Survey
Fansteel, Inc.

(Continued) )

Grounds, Surface, East Plant GD-DIRT-EAST
62519 | 0 |06/03/93 9 7 11 8 4740 4479 2938
G2519 | O {06/22/93 . s9 60 1D 22

2520 | o |06/03/93 7 7 1D 7 ) 6514 5412 2938
62520 | 0 |06/22/93 69| . 60 528 23 ‘
G2521 | 0 |06/03/93 13 7 32 9 6158 5405 | -2938
62521 | O |06/22/93 74 60 821 23

62522 | o |os/03/93 15 7 43 9 5185 | 4702 2938
G2522 | 0 |06/22/93 .70 60 587 23

G2523 | o |06/03/93 14 7 37 9 7187 5569 2938
62523 | O |06/22/93 60 60 ()] 22

G2524 | o |06/03/93 21 7 75 1 5859 | . 4510 [ 2938
62524 | O {06/22/93 58 60 Ip 22 ]

G2525 | o |06/03/93 24 7 21 11 4965 4416 2938
62525 | o0 |06/22/93 57 60 1D 22

G2526 { O [06/02/83 8 8 1D 8 3383 3366 31sa
62527 | o |os/02/83 10 8 11 8 ' s274 | * s130 | 3158
G2528 | O |06/04/93 5 7 1 7 4599 4274 3127
62528 | o |06/23/93 _ 77 67 587 24

62529 | O |06/04/93 2 7] © 1 6 4585 4213 3127
62529 | O 106/23/93 76 67 528 24

62530 | o |o06/04/93 14 7 as 9 4301 4039 3127
62530 | o |06/23/93 71 67 23s| . 23 )
G2531 | o |o6/04/93 3 7| - 1 6 A573 4239 3127
G2531 | o |os/23/93 62 67 1D 23

62532 | 0 |06/04/93 5 7 1D 7 3679 4203 3127
62532 | o {06/23/93 : 72 67 283 24

62533 | 0 |06/04/93 5 7 1D 7 4274 4574 3127
62533 [ 0 [06/23/93 67 67 1D 23

G2534 | 0 |06/04/93 7 7 1D 7 4271 4447 3127
G253+ | 0 |06/23/93 ) 58 67 1D 22

62535 | 0 {06/04/93 3 7 1D 6 3793 4111 3127
G2535 | 0 [06/23/93 60 67 1D 23

G2536 | 0 |06/04/93 8 7 st 8 3esl 4021 3127
62536 | o [06/23/93 Y] 67 1D 21

62537 | o |06/04/83 1 7 1D 6 3827 4004 | 3127
62537 | o |06/23/93 ) 46 67 ID 21

62538 | O |06/04/93 1 7 1D 6 3720 aso1| 3127
62538 | 0 |06/23/93 54 67 1D 22

62538 | O |06/04/93 5 7 1D 7 3880 3894 a1z7
G2539 | 0 |06/23/93 70 67. 176 23

G2540 | 0 |06/04/93 8 7 s{ 8 4520 4556 3127
G2540 | o lo6/23/83 : 62 67 1D 23 i

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha shading indicates radioactivity >200dpm/100cm
Beta shading indicates radioectivity >1000dpn/100cm2
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. Site Grounds Instrument Results
Radloactivity Survey
Fansteel, Inc.
(Continued) :

Grounds, Surface, East Plant GD-DIRT-EAST
G2541 | O |06/04/93 8 7 5 8 4020 4472 3127
G2541 | O |06/23/93 60 67 D 23

G2542 | o los/04/93 7 7 1D 7 3618 3515 3127
G2542 | o |06/23/93 ’ : 59 67 1D 22

62543 | 0 {06/04/93 3 7 1D . 6 4580 4071 3127
G2543 | 0 |06/23/93 47 67 ID 21

G2544 | O 106/04/93 9 7 10 8 4964 4410 3127
G2544 | o |06/23/93 A9 67 1D 22

62545 | 0 |06/04/93 8 7 5 8 6305 5907 3127
G2545 | 0 |06/23/93 54 67 1D 22

G2546 | O |06/03/93 20 7 69 10 6800 6192 2938
G2546 | 0 |06/22/93 58 60 b)) - 22

62547 | o |06/03/93 14 7 a7 g 5230 4828 2938
G2547 | 0 |06/22/93 83 60 2053 25 )
G2548 | O {06/03/93 15 7 43 8 5301 5359 2938
G2548 | 0 |06/22/93 ’ : 85 60 293 22

G2549 | 0 |06/03/93 23 71 - 85 11 5783 5122 2938
G2549 | 0 |06/22/03 : 54 60 1D 21

62550 | O |06/03/93 24 ? 21 11 6247 A547.| 2838
G2550 | 0 |o6/22/93 84 60 1994 25

G2551 | O |06/03/93 3s 7 149 13 7217 5794 2938
G2551 | o [06/22/93 82 60 1290 24

G2552 | 0 [06/03/93 17 7 $3 10 : 8366 5477 2938
62552 | o |06/22/93 ) 76 60 938 23

G2553 | o |06/03/93 20 7 sa| . 10 5028 3921 2938
G2553 | 0 |06/22/93 B4 60 235 22

G2554 | o |06/03/93 13 7 a2 ] 4705 4398 2938
G2554 | 0 [06/22/93 57 60 1D 22

G2555 | 0 |06/03/93 19 7 64 10 4690 4336 2938
G2555 | 0 {06/22/93 58 60 1D 22

62556 | 0 [06/03/93 27 7 107 12 ) 6180 5774 2938
62556 | 0 |06/22/03 As| " e0 1D 20

62557 | 0 |06/04/93 7 7 1D 7 5301 6660 3127
G2557 | 0 |06/23/93 : 65 67 1D 23

G2558 | O {06/04/93 13 7 30 9 A548 5851 3127
62558 | 0 |06/23/93 ] 93 67 1525 25

G2559 | O |06/04/93 23 7] 79 11 4981 4156 3127
G2559 | 0 |06/23/93 92 67 1468 25

G2560 | O |06/04/93 8 7 5 8 5849 4378 3127
62560 | 0 |06/23/93 76 67 528 24

G2561 | 0 |06/04/93 4 7 1D 7 4863 4327 3127
G2561 | 0 |06/23/93 ) 77 67 587 24 .
ID = Indistinguishable from Background . - - Alpha shading indicates radioactivity >200dpm/100

CI = Confidence Interval . : i

Beta shading indicates radioactivity >1000dpm/100cm?
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Site Grounds Instrument Results
Radioactivity Survey
Fansteel, Inc.
(Continued) _
Grounds, Surface, East Plant — " GD-DIRT-EAST

G2562 0 |06/04/93 1 7 b 6 7008 6373 3127
G2562 0 {06/23/93 83 67 938 24 .
G2563 O |06/04/93 3 7 I 6 | 5192 4573 3127
G2563 0 106/23/93 70 67 176 . 23 .
G2564 0 06/04/93. ) 7 | 7 4098 4483 3127
G2564 0 |06/23/93 A8 67 ID © 21
G2565 0 ]06/04/93 ID 7 _Ib S . 4213 5455 3127
G2565 0 [06/23/83. 70 67 176 23
G2566 0 |06/04/93 ] 7 ID 7 4641 5182 3127
G2566 0 |06/23/93| : | : 81 67| 821 24 : .
G2567 O j06/04/83 13 7 30 | 8 4333 5121 | 3127
G2567 0 |06/23/93 ) 79 67 704 24
G2568 O |06/04/893 [ 7 ID 7 4540 4927 3127
G2568 | O |06/23/83 ’ 63 67 D 23
62569 | 0 |06/04/93 6 7 ID 7 4811 5046 3127
G2569 O |06/23/93 75 67 469 24 .
G2570 0 ]06/04/93 2 7 ID 6 . 5973 6381 ] 3127
G2570 | O |06/23/93 . 66| &7 | 23
62571 O 106/04/93 7 7 ID 7 5816 6283 3127
G2571 0 ]06/23/93 63 67 ID 23
G2572 0 |06/04/83 4 7 ID | 7 4975 4293 3127
G2572 0 |06/23/93 : -61 67 ID 23
G2573 O |06/04/83 7 7 1D 7 6228 5773 3127
G2573 0 (06/23/93 82 67 880 24
G2574 0 106/04/93 & 7 pr 3 7 i : 4082 4060 3127
G2574 0 106/23/93 . 59 67 ID 22 1
G2575 O 106/04/93 12 7 25| - . 9 -6258 | 5442 3127
G2575 0 106/23/93 78 87 645 24
G2576 O |06/04/93 22 7 74 11 - 18891 7487 3127
G2576 0 ]06/23/93 ) 141 67 4340 29
G2577 O |06/04/93 14 7 35 9 17156 | 10176 3127
G2577 0 |06/23/93 cot 137 67 4106 29
G2578 O |06/04/93 10 7 15 8 I 15279 { 11283 3127
G2578 0 |06/23/93 252 3108509 36
G2579 0 |06/07/83 58 16 | 26040 ] 31705 6308,
G2579 0 |06/22/93 121 60 3578 27 |
G2580 0 [06/07/93 22 10 . ) 10325 | 10588 6308
G2580 0 |06/22/93 : 8z 60 1290 24 )
G2581 0 106/07/93 12 -5 3z 8 10569 9879 | 6308
G2581 .| O ]06/22/93 ] . 76 "60| . 938 23 .
G2582 0 §06/07/93 9 5 21 7 11224 9363 | 6308
62582 0 ]06/22/93 i 67 60 411 23

ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/100

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

(Continued)

Grounds, Surface, East Plant e o ) GD-DIRT-EAST
G2583 0 [06/01/93 20 6 75 10 22117 | 20335 3088
G2584 0 |06/01/93 14 | . 6 43 9| 38798 36829 3088
G2585 0 |06/07/93 8 5 16 7 ] ’ 11340 9568 6308
G2585 0 |06/22/93 57 60 1D 22
G2586 0 |06/07/93 16 5 59 9 ’ 13755 | 12349 6308
G2586 | O |06/22/93 ) 103 60 2522 26
G2587 0 |06/07/93 15 5 53 : ] . 22826 23663 6308
G2587 0 |06/22/93 146 29
G2588 0 |06/17/93 18 6 59 10 84 22 9295 8460 5397
G2589 0 {06/17/93 1 6 ID 5 88 kL] 3513 23 8160 7638 5397
G2590 0 }06/17/93 8 6 10 -7 58 39 1362 20 8780 8407 5387
G2591 0 |06/17/93 6 6 ID 7 70 39 2222 21| -8791 9023 5397
G2592 0 |06/07/93 18 5 69 10 15271 | 13857 6308
G2592 0 |06/22/93 71 60 645 23
G2593 0 |06/07/93 11 5 a2 8 19085 | 15483 6308
62593 0 |06/22/93 a1 60 1818 25
G2594 0 |06/07/93 27 5 117 11 24358 | 21787 6308
G2594 0 {06/22/93 . 102 .60 |- 2463 25
G2595 0 j06/07/93 27 51]. 117 11 21787 0146 6308
G2595 0 |06/22/93 68 60 469 23
62596 0 |06/07/93 6 5 5 7 8952 8466 6308
G2596 0 |06/22/93 65 60 283 22
G2597 0 |06/07/93 7 5 11 7 . 11291 | 11843 6308
G2597 0 |06/22/93 . 87 60 1584 24 .
62598 0 |06/07/93 27 5 117 11 17616 | 14623 6308
G2588 0 |06/22/93 98 60 2229 25
62599 0 |06/17/983] 20 6 69 10 105 39| | A7A1 24| 11301 | 9138 5397
G2600 0 |06/17/93 9 8 15 8 72 39 2366 21 7657 7338 5397
G2601 0 |06/17/93 4 6 ID 6 73 3g 2437 21 7555 7163 5397
G2602 0 |06/17/93 8 6 10 7 61 39 1577 20 7426 7175 5397
G2603 0 |06/07/93 .22 5 91 10 17366 | 16176 6308
G2603 0 |06/22/93 95 60 2053 25
G2604 0 |06/07/93 8 5 16 7 ‘ : 12357 | 12745 6308
G2604 0 |06/22/93 79 24
G2605 0 |06/07/93 65 B P 17 28935 | 34718 6308
G2605 | O |06/22/93 151 Rk YAy 29
G2606 | O |06/07/893 10 5 27 8 9850 9498 6308
62606 0 |06/22/93 78 60 1056 23
G2607 0 |06/07/93 8 5 16 7 8016 7509 6308 o
G2607 0 |06/22/93 48 60 ID 21
G2608 0 |06/07/93 152 5 25 43207 | 44875 6308
G2608 O 106/22/93 242 3s .

ID = Indistinguishable from Background Alpha shading indicates radioactivity >200dpm/1t)()t:m2

CI = Confidence Interval Beta shading indicates radioactivity >1000dpn/100cm2
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Site Grounds Instrument Results
‘Radioactivity Survey
Fansteel, Inc.

(Continued)

Grounds, Surface, East Plant
G2609 0 |06/07/93 &4 5 0 14 - 119128 | 77828 6308
G2609 | O [06/22/93 452 | | 60 1220014 A5
G2610 0 |o6/17/93 7 6 5 7 66 39 1935 20 7168 6918 5397
G2611 0 |06/17/93 2 6 Ip 6 63 ag 1720 20 7495 7053 5397
G2612 0 |06/17/93 2 6 ID 6 50 39 789 19 6528 6695 5397
G2613 0 |o6/17/93 4 6 ID 6 541, 39| 1075 19 6520 6508 5397
G2614 0 |06/07/93|. 26 5 112 11 21785 | 19460 6308
G2614 0 |06/22/93 132 60 4223 28 :
G2615 O |o6/07/93 36 5 165 13 17871 15192 6308
G2615 0 |06/22/93 113 60 3108 26
G2616 0 |o6/07/93 10 5 27 8 : . 12786 11288 6308
G2616 O (06/22/93 121 60 3578 27
G2617 0 |06/07/93 & 5 ID 6 8375 7380 6308
G2617 O |06/22/93 68 60 469 23
G2618 0 108/07/93 6 5 5 7 6801 6982 6308
G2618 0 |06/22/93 . 64 80 235 22
G2618 O |06/14/93 20 5 74 10 21248 | 17381 5674
G2620 O |06/14/83 34 5 143 12 19796 14731 5674

- G2621 0 |{06/17/93 5 6 ID 7 66 38 . 1935 20 6776 6501 5397
G2622 0 |06/17/93 8 6 15 8 66| 39| - 1835 20 7361 6672 5397
G2623 0 |06/17/93 8 6 10 7 56 a9 1219 19 6700 6362 5397
G2624 0 |06/17/93 ) 6 ID 6 72 ag 2366 21 7085 6827 5397
G2625 0 |06/14/93 ) 5 ID 6 6883 6384 5674
G2626 0 [06/14/93 20 5 74 10 6401 6149 5674
G2627 0 |06/14/93 2 5 1D 5 5436 5493 5674
G2628 0 |06/14/93 5 5 1D 6 6112 6058 5674
G2629 0 |06/17/93 8 6 10 7 56 k1] 1219 19 6984 6633 5397
G2630 0 |06/17/93 7 6 5 7 55 39 1147 19 6889 6223 5397
62631 0 ]06/17/93 ) 6 Ip 6 51 39 860 19 5312 5499 5397
G2632 0 106/17/83 14 6 40 9 ag 39 I 18 6669 6505 5397
G2633 0 |06/17/83 1 6 ID 5 65 39 1864 20 7284 6897 5397
G2634 0 |06/17/93 1 6 ID 5 58 ag 1362 20 6875 5706 5397
G2635 0 |06/17/93 :] 6 15 8 73 39 2437 21 7338 6903 5397
G2636 0 |06/717/93 1 6 ID 5 56 39 1219 10 7123 6492 5397
G2637 0 {06/14/93 4 5 ID 6 4695 5173 5674
62638 0 |06/14/93 3 5 ID 6 6146 5500 5674
G2638 0 |06/14/93 6 5 5 7 6287 5226 5674
62640 O |06/14/93 8 5 15 7 6601 62589 5674
G2641 O |06/14/93 3 5 ID 6 [-1Y:1} 5789 5674
G2642 0 |06/16/93 1 6 ID 5 51 47 287 20 6483 6117 5646
G2643 0 |06/16/93 5 6 ID 7 88 A7 2939 23 7346 6460 5646
G2644 0 }j06/17/93 6 6 ID 7 66 39 1935 20 7020 6853 5397

ID = Indistinguishable from Background . Alpha shading indicates radioactivity >200dpn/100cmz

CI = Confidence Interval : Beta shading indicetes radioactivity >10t)(h'l;:m/l(mc:m2
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(Continued)

G2645 0 |06/17/93 9 6 15 8 54 38 1075 19 7089 6677 5397
G2646 0 ]06/17/93 & 6 D0 6 54 a9 1075 19 7183 6679 5397
G2647 0 |06/17/93 8 6 10 7 69 39 2151 21 7228 6847 5397
G2648 0 |06/16/93 4 6 ID 6 63 47 1147 21 7320 6214 5646
G2649 0 {06/16/93 2 6 ID 6 58 47 789 20 6671 6049 5646
G2650 0 |06/14/93 L] 5 ©ID 6 6295 5839 5674
G2651 O |06/14/93 9 5 T 20 7 6592 6172 5674
G2652 0 |06/14/93 8 5 15 7 6400 5580 5674
G2653 0O [06/14/93 1 5 ID 5 6438 5533 5674
G2654 0 |06/14/93 4 5 ID 6 6121 5887 5674
G2655 0 |06/14/93 8 5 15 7 6616 5626 5674
G2656 0 |06/16/93 2 6 ID 8 53 Y 430 20 6797 5977 5646
G2657 0 |06/16/93 1 6 ID 5 Al 47 ID 19 5840 5440 5646
G2658 0 |06/17/93 5 6 ID | 7 66 g 1935 20 6686 6407 5397
G2659 0 [06/17/93 3 6 ID 6 59 38 1434 20 7004 6564 5397
G2660 0 |06/16/93 4 ] ID 6 60 A7 032 21 7067 6390 5646
G2661 0 {06/16/93 L) 6 - ID 6 52 47 3ss 20 5272 6239 5646
62662 0 |06/17/93 2 6 b 6 61 39 1577 20 7163 6740 5397
G2663 0 ]|06/16/93 5 6 D 7 56 LY 645 20 6770 6158 5646
G2664 0 |06/16/93 6 (] I 7 71 A7 1720 22 5732 5703 5646
G2663 0 |06/16/93 3 6 ps} 6 70 A7 1648 22 7280 6729 5646
G2666 0 |06/16/93 3 6 ID 6 68 47 1505 21 7094 6370 5648
G2667 0 |06/16/93 4 6 ID 6 73 47 1864 22 6614 6256 5646
G2668 0 |06/16/93 6 6 ID 7 66 47 1362 21 6469 6316 5646
G2669 | O |06/16/93 2 6 ID 6 56 47 645 20 6639 5959 5646
G2670 0 |06/16/93 6 6 ID 7 56 A7 645 20 6566 5747 5646
G2671 0 |06/16/93 6 6 D 7 65 47 1280 21 8747 6355 5646
G2672 0 |06/16/93 5 6 1D 7 65 47 1290 21 6664 5892 5646
G2673 0 |06/16/93 8 6 10 7 74 A7 1935 22 6840 5970 5646
G2674 O |06/16/93 8 6 10 7 55 47 573 20 7121 5918 5646
G2675 0 |06/14/93 10 5 25 8 6275 6171 5674
G2676 0 ]06/14/93 4 5 ID 6 6782 6088 | - 5674
G2677 0 |06/14/93 5 5 1D 6 6470 6137 5674
G2678 O |06/14/93 5 5 ID 6 6597 6210 5674
G2679 O |06/14/83 10 5 25 8 6495 6193 5674
G2680 0 |06/14/93 6 5 5 7 6634 6539 5674
G2681 0 |06/14/93 9 5 20 7 6757 6749 5674
G2682 0 |06/14/93 12 5 35 8 6737 6488 5674
G2683 0 |06/14/93 .3 5 ID 6 6696 6504 5674
G2684 0 |06/14/93 7 5 10 7 2304 2223 5674
62685 0 {06/14/93 7 5 10 7 2412 2214 5674
G2686 0 106/14/93 ? 5 10 7 2312 2333 5674

Page 35

GD~-DIRT-EAST

ID = Indistinguishable from Background
CI = Confidence Interval

Alpha sheding indicates radioactivity >200dpm/100
Beta shading indicates radioactivity >1000dpn/100<:mz
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Site Grounds Instrument Results .
Radioactivity Survey
Fansteel, Inc.

(Continued)
Grounds, Surface, East Plant - GD-DIRT-EAST
G2687 0 |06/14/93 1 5 Ip 5 1866 |- 1969 5674
G2688 0 |06/16/93 3 6 1D 6 71 47 1720 22 5728 5370 5646
G2689 0 |06/16/93 4 6 ID 6 58 47 789 20 5514 5255 5646
G2690 0 j06/16/93 2 6 ID 6 45 47 ID 19 5583 5373 5646
G2691 0 |06/16/93 9 6 15 8 68 A7 1505 21 6248 5650 5646
G2692 0 106/16/93 1 6 ID ] 64 47 1219 21 6072 5553 5646
L_G2693 O {06/16/93 1 ] ID 5 73 47 1864 22 6443 5911 5646
ID = Indistinguishable from Background Alpha shading indicates radioactivity >2()04:lpm/ll)(h:m2

CI = Confidence Interval Beta shading indicates radioactivity >1000dpn/1.00¢:mz
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