& Rio Algom Mining LLC

bhpbilliton

Janvary 19, 2005

Via UPS Overnight

ATIN: Document Control Desk

Mr. Gary Janosko, Chief

Fuel Cycle Licensing Branch, NMSS
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Re: license SUA-1473
Docketl No. 40-8905

Dear Mr. Janosko,

Please find enclosed Rio Algom Mining LLC's Soil Decommissioning Plan for the
Ambrosia Lake facility. This plan outlines the approach Rio Algom proposes to
demonstrate compliance with 10 CFR 40, Appendix A, Criierion 6. Rio Algom believes
that implementation of the Plan will result in achieving cleanup and protecting the
public and environment.

Rio Algom is available to discuss the Plan and its details with your staff should it be
deemed beneficial for both parties in achieving approval of the Plan. If you have any
questions, please call me at (505) 287-8851, extension 205.

Peter Luthiger
Manager, Radiation Safety
and Environmental Affairs

Xc: T. Fletcher
R. Jones (w/o attachment)
B. Law
B. Lewis (w/o attachment)
USNRC- MD {J. Caverly — 2 copies) ~
File

\drsso]

P.O. Box 218, Grants, NM USA 87020 - Tel: 505.287.8851 - Fax: 505.285.5550



:.'..f g
13 PR

o

a3 o

A

3

i




Ul

TABLE OF CONTENTS
1.0 INTRODUCTION.....uuutetiriiiiiiiirnenntteetiienciciissenssentesssssssssssssssssssssssens 1
1.1 PLAN OBJECTIVES AND REPORT STRUCTURE........coenuvieinnrrerneneecsnnnennns 1
1.2 HISTORY AND MILL PROCESS DESCRIPTION......ccccverirurecsrrerersrcerenscnnsnnes 2
1.3  AREAS COVERED BY THE PLAN ........uuueieirticntiinnnreccsnenenssnneesssaneensanene 4
1.4 AREAS NOT COVERED BY THE PLAN.......ccornmerriirreensnneessnneinsnneeessnenees 4
1.5 ORGANIZATIONAL RESPONSIBILITIES ......cceovseierumrsniisseerinecssnnecsssncesanene 5
1.6 LOCATION OF RECORDS......coiviienrnrrninnecssnenisunessanesssnresssesssssesssnesssnessannes 5
2.0 SITE CONDITIONS....ccotiiiiiiiiinttrerirteiecsninnnniiiieeeeessssssissnsassssssasseeses 6
2.1 RADIONUCLIDES OF CONCERN .....cccovrumrierruiinssinrensisnersssnsscessssnsesesssneees é
2.2 DELINATION OF AFFECTED AREA.........uvieveeeierrvrrrrverecsrvereecssvesccssneeces 6
2.3 SOILS DATABASE.....iirirttinnninnntittenssnneeinnenessssessssnsisisssssessssseesssssassns 7
2.4 DELINATION OF SURFACE CONTAMINATION .....cceiivurinnimnecsssnnercssennenes 8
2.4.1 GAMMA SURVEY .coocirrririreiinneinssniessininssnnnenessssessssssesesssanssssans 9
2.4.2 GAMMA CORRELATION DATA.....iiirtrneneecsnitessanenessesanecsnns 9
2.4.3 RADIUM-226.......cuuuirerurrercrerininnrenssnrenssnescsssssnssssssnssssansesssssacses 10
2.4.4 THORIUM-230....ccccceiirreecssnnicssnrensssancesssnsessssnesssssassssssssssssssssesss 10
2.4.5 URANIUM- 238 ...ucueieriinienisnnnrcssnnnenssneccssnisssssseessssesssssssnossssessone 10
2.4.6 ELEMENT RATIOS ....uuiiriirrnicitreninennsnensanesssnsisnscsssnsssnssssssesnnes 10
2.5 DELINATION OF DEEPER SOIL CONTAMINATION.......ccovvvreiiureercreneens 11
2.5.1 PONDS 4, 5, AND & ....uuveernerrrrnricctriennnnencnnenessanntnecnnseessssennns 11
2.5.2 PONDS 7 AND 8...uuireerirreennitnrennttiencnnenessannenissseesssssanessssssenes 12
2.5.3 POND 9  ortentrccntrencnnnenestannsnseesssasesssssssesssssaesssssesenes 12
2.5.4 POND TO ..cociirensiiiincsneennsnsicsssnienisteessnsessssanesssassessssssesesnsessne 12
2.5.5 MILL AREA ...ooriritirintntrenintinianeesssieiessntsessssesssaseesssasessssssesses 12
2.5.6 SECTION 4 PONDS .....ccivivumririrrressnniincsusicsnnensssanseesssaneeesssseenns 12
2.6 DELINATION OF UNAFFECTED AND MINING-AFFECTED AREAS.......... 13
2.7 CULTURAL RESOURCES EVALUATION......cccvvvurrieirtvercsnnrnssssenicsssanessnnnes 13
3.0 SOILBACKGROUND RADIOACTIVITY....uuuureeeieiiiiciiisisnnnnnnreneccecenes 33
3.1 NATURAL BACKGROUND AND MINING-AFFECTED BACKGROUND
SOULS certretteiintiecinneiestsicsssstessssneesssssstecsssasesssssssessastosssnnessssnssssssnssasns 34
3.1.1 CHARACTERIZATION OF NATURAL BACKGROUND...........cccuc... 35

3.2

3.1.2 CHARACTERIZATION OF MINING-AFFECTED BACKGROUND ..36
DISTINGUISHING BETWEEN TAILINGS-AFFECTED, NATURAL

Table of Contents

i KOMEX

Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



BACKGROUND, AND MINING-AFFECTED AREAS......cccocervveeisnrrerceennae 36

3.2.1 SOURCE CHARACTERIZATION......cccceverereirieeneenmancncreresnsnnnossscseanns 37
3.2.2 GAMMA MEASUREMENTS AND RADIUM-226 CONCENTRATIONS
....................................................................................... 37
3.2.3 THORIUM-230 AND URANIUM-238 CONCENTRATIONS............ 38
3.2.4 RADIONUCLIDE CONCENTRATION RATIOS......ccccceverrresconrannene 39
3.2.5 DIFFERENTIATING BETWEEN TAILINGS-AFFECTED AND MINING-
AFFECTED AREAS ......ceeeicirirreneecrenenereessscccsecesssssnssscessssssssassessanes 40
3.2.6 DIFFERENTIATING BETWEEN TAILINGS-AFFECTED AND NATURAL
BACKGROUND AREAS........ciiirriitrrieieneritstnnscsecetsssnsseesssssronnssses 41
4.0 RADIUM BENCHMARK DOSE......cooooieiieeiiinrrrnnnrenccenereeeesannnnrssosannen 46
4.1 IDENTIFICATION OF CONSTITUENTS OF CONCERN ...oeeverereceeranen. 46
4.2 EXPOSURE METHODOLOGY ...ccccrirmreneccicrerereneencscscecrasascssscesesnssesssesssnsans 44
4.3 AREAS OF SURFACE SOIL CONTAMINATION (WINDBLOWN) ............. 44
4.3.1 SOURCE TERM ...cucuiiiiirirrintreeceencrseenencssccssssasssescsssssenssnsasssssessaonss 47
4.3.2 EXPOSURE SCENARIO.....cccccrreicirininnnencerorereenncncsesssesassssserssanasnens 47
4.4 RADIUM BENCHMARK DOSE (APPLICATION OF THE EXPOSURE
SCENARIO) ccetrereriiiiiicncrcssnnnanetiesiosicssssssssssassansssssssassssssssssssossnsasassssannasses a7
5.0 SOIL CLEAN UP REQUIREMENTS .....ccvuciicrrernnccnrernnneccecrensnanes ceeeee. 848
5.1  SURFACE SOILS ... iireittvnenecrecettnneanmsssetstsenssssssssssensssssssssssssssesssssssnasasse 48
5.2  ALTERNATE RELEASE CRITERIA (ARC) FOR DEEPER CONTAMINATION..
................................................................................................................ 49
5.2.1 EVAPORATION PONDS ....coutcieietirennncecssserneeneressssensasssssssanannses 50
5.2.2 JUSTIFICATION FOR ARC - EVAPORATION PONDS .................. 50
5.2.3 OTHER AREAS OF POTENTIAL DEEP CONTAMINATION.............. 52
5.2.4 ARC METHODOLOGY ....cccerrmrmerireriieneeensessisensenessessssessencesssensasncees 52
6.0 GAMMA GUIDELINE VALUE ... irreeeriecnirreneccteeneeeesenscennncesssscennens 55
7.0 REMEDIATION STRATEGY ...cvuririmcituierenccennerenereeeceeseesasssnsncrensssancsnes 57
7.1 SURFACE SOILS ..eeeiiicitnanenntesssnieraneecessssienensesrossssssassssssssessssesssssesasasnses 57
7.1.1 EXCAVATION...ccccitertrmvitesecenenanesissenererssssesencerssssessasessssssessssssssaes 57
7.1.2 SOILMIXING ..ooiercrinnresionnescsssncnsnensssessnesssssssasssessosssossssssssasassses 58
7.2  AREAS OF DEEPER CONTAMINATION....ccceeererrrcrererssrassessanerasssnsasnnonesone 58
8.0 FINAL STATUS SURVEY PLAN.....curriiiiecetencicttnnciseesscesnssssassossanes 59
8.1  SURFACE SOILS ....cirrciiiinnnnenitieniscesmnescratesssssoscsctassssssssossasssesssssosssssanses 59
8.1.1 SURVEY DESIGN ......rriiiiiiereeeeeetneneeneneneresscnneesssssscannessssssssasnoreses 59
Table of Contents i KOMEX

Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



8.1.2 SURVEY TECHNIQUES (INSTRUMENTS AND PROCEDURES)........ 59

8.1.3 REFERENCE COORDINATE SYSTEM....ccccciiiireerrrmenerercccnseesonnencanes 61

8.1.4 BACKGROUND RADIOACTIVITY ....ceerveeeeercmemenssessssansessossssssassonse 62

8.1.5 SURVEY DESCRIPTION AND MEASUREMENT EVALUATION........ 62

8.1.6 QUALITY ASSURANCE AND QUALITY CONTROL........ccccccrereveeee. 63

8.2 AREAS OF DEEPER CONTAMINATION.......cceeererrieremememerecronnssesossssanensnes 65

8.2.1 CHARACTERIZATION REQUIREMENTS .....cccccceriirrmrrrccecccencnonncnanes 65

8.2.2 DOSE ASSESSMENTS.....ciiiiiriiiieieiininnitninienneresssssnssssssssssssssssssssssass 66

8.2.3 SUMMARY AND ARC COMPLIANCE DEMONSTRATION............ 67

9.0 NON-RADIOLOGICAL HAZARDOUS CONSTITUENTS ......ccccvvveeeenee 69
10.0 DECOMMISSIONING COST ESTIMATE AND SURETY FUND............ 70
10.1 EVAPORATION PONDS.......ureieitrnenneieieiienennescsesseesensnsessssessassssssssanasanes 70

10.1.1 UNLINED EVAPORATION PONDS.......ccccctttmmmaninisisncenenncssscseacannes 70

10.1.2 LINED EVAPORATION PONDS......ccucrrerrcrcrrrcrercrersssecseerererssnnennans 71

10.1.3 SECTION 4 LINED PONDS (TT1-21).cuuurererercrerrrercrecescecercreneneseneneens 71

10.2 WINDBLOWN AND TAILINGS-CONTAMINATED MATERIAL.......cccceeuveue 72

10.3 MILL DECOMMISSIONING......ccotummmemerescsennesissssissnssssesssesernsssssssscssansasees 73

T0.4 OTHER COSTS...cuueeeeiiertrnrnemmmssssssensesessssssssnsssssssssssasssssssssssaesssssssssesesessess 73
Table of Contents ili KOMEX

Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



LIST OF TABLES

2-1  Soils Data for Gamma Correlation and Background Soils Assessment
(August 2003 — August 2004)

2-2  Historical Data for Surface Soils

2-3  Analytical Results of Soil Samples from Perimeter of Evaporation Pond 4

2-4  Analytical Results of Soil Samples from Footprint of Evaporation Pond 4

2-5  Analytical Results of Soil Samples from Perimeter of Evaporation Pond 5

2-6  Analytical Results of Soil Samples from Footprint of Evaporation Pond 5

2-7  Analytical Results of Soil Samples from Perimeter of Evaporation Pond 6

2-8  Analytical Results of Soil Samples from Footprint of Evaporation Pond 6

299  Analytical Results of Soil Samples from Evaporation Pond 7

2-10  Analytical Results of Soil Samples from Evaporation Pond 8

2-11  Historical Data for Section 4 Pond Area Mine Drainage

3-1  Summary Statistics for Natural Background and Mining-Affected Background Soils Data
3-2  Summary Statistics for Natural Background and Mining-Affected Background Ratios

3-3  Ambrosia Lake Mill Tailings Analysis and Mean Values for Windblown Soil Samples
and Background Soil Samples

3-4  Ranges of Mining-Affected Background Concentrations Compared to Homestake
Mining Area and Homestake Mine Drainage Areas

5-1  Soil Concentration Limits and Cleanup Levels for Radionuclides of Concern in Surface
Soils

8-1  Identification of Radiation Detection Instruments for the Final Status Survey
8-2  Identification of Radioanalytical Methods for Final Status Survey

10-1  Soil Decommissioning Cost Estimate

Table of Contents iv KOMEX
Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



LIST OF FIGURES

1-1  Regional Location Map

1.2 Site and Vicinity Map

1-3  Areas Covered by the Soil Decommissioning Plan

2-1 Gross Gamma Distribution (Walkover and ATV Driveover)
2-2  Site 500 x 500-foot sampling grid

2-3  Location of Samples Used to Support Gamma Correlation and Background
Development

2-4  Gamma Distribution in Soil Samples Collected to Support Gamma Correlation and
Background Development

2-5  Ra-226 Distribution in Soil Samples Collected to Support Gamma Correlation and
Background Development

2-6  Thorium-230 Distribution in Soil Samples Collected to Support Gamma Correlation and
Background Development

2-7  Uranium-238 Distribution in Soil Samples Collected to Support Gamma Correlation and
Background Development

2-8  Ra-226/Th-230 Ratio in Soil Samples Collected to Support Gamma Correlation and
Background Development

2-9  Ra-226/ Uranium-238 Ratio in Soil Samples Collected to Support Gamma Correlation
and Background Development

2-10  Th-230/ Uranium-238 Ratio in Soil Samples Collected to Support Gamma Correlation
and Background Development

2-11  Locations of Surface Soil Samples, Section 4 Ponds Area

2-12  Radium-226 Concentration in Surface Soils, Section 4 Ponds Area
2-13  Thorium-230 Concentration in Surface Soils, Section 4 Ponds Area
2-14  Uranium-238 Concentration in Surface Soils, Section 4 Ponds Area

2-15 Gross Gamma Distribution, Section 4 Ponds Area

Table of Contents v KOMEX
Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



LIST OF FIGURES (CONT'D)

3-1 Gamma Measurements Obtained Using Hand-Held (Walking) and ATV-Mounted
Detectors

3-2  Histogram of ATV Gamma Measurements

3-3  Histogram of Radium-226 Concentrations

3-4  Histogram of Thorium-230 Concentrations

3-5  Histogram of Uranium-238 Concentrations

3-6  Histogram of Radium-226/Thorium-230 Ratios

3-7  Histogram of Radium-226/Uranium-238 Ratios

3-8 Histogram of Thorium-230/Uranium-238 Ratios

6-1 Radium-226/Gamma Correlation

Table of Contents vi KOMEX

Soil Decommissioning Plan

USA, CANADA, UK AND WORLDWIDE



LIST OF APPENDICES

A Compact Disk Containing Site Soils Database

B Radium Benchmark Dose Assessment and Sensitivity Analysis
C Dose Assessment for Ponds 4, 5, and 6
D Dose Assessment for Ponds 7 and 8

LIST OF ATTACHMENTS

1 Quality Assurance Program Description

Table of Contents vil
Soil Decommissioning Plan

KOMEX

USA, CANADA, UK AND WORLDWIDE



LIST OF ACRONYMS AND ABBREVIATIONS

ACL
ARC
CFR
cm

cpm

ft

FSS

Kd

mg

mrem

NRC

QAPP

Ra

Alternate Concentration Limit

Alternate Release Criteria

Code of Federal Regulations

centimeter

counts per minute
day

feet

gram

Final Status Survey
soil distribution coefficient
kilogram

liters

meters

milligram
millimeters

millirem

United States Nuclear Regulatory Commission

pico curie

Quality Assurance Project Procedure

radium

Table of Contents
Soil Decommissioning Plan

KOMEX
USA, CANADA, UK AND WORLDWIDE



LIST OF ACRONYMS AND ABBREVIATIONS (CONT'D)

RAM Rio Algom Mining LLC

RESRAD RESidual RADiation dose modeling software
RoC Radionuclide of Concern

RSO Radiation Safety Officer

Th thorium

TEDE Total Effective Dose Equivalent

U uranium
yr year
Table of Contents ix KOMEX

Soil Decommissioning Plan USA, CANADA, UK AND WORLDWIDE



1.0 INTRODUCTION

The Rio Algom Mining LLC (RAM) Ambrosia Lake mill facility (“the site”) is located in the
Ambrosia Lake mining district in the southeastern part of McKinley County, New Mexico
(Figure 1-1). The site is located 25 road miles north of Grants, New Mexico on Route 509, in a
valley within the Ambrosia Lake portion of the Grants mineral belt, a major uranium
production region. The Grants Uranium Belt, and more specifically the Ambrosia Lake mining
district, contained numerous mining companies who operated two uranium ore processing
mills and over 20 underground uranium mines within the Ambrosia Lake valley. Extensive
surface disturbance has occurred at and near the site as a result of over 40 years of mining and

milling activities throughout the valley. The locations of nearby mines are shown on Figure 1-2.

1.1 PLAN OBJECTIVES AND REPORT STRUCTURE

This Soil Decommission Plan (“the Plan”) has been prepared in accordance with NUREG-1620!
and addresses comments received from the U.S. Nuclear Regulatory Commission (NRC)?
concerning the original Contaminated Soils Clean up Plan submitted in October 2000°. The Soil
Decommissioning Plan is one component of the overall site decommissioning plan. The
purpose of the Plan is to remediate the windblown tailings, effluent contaminated soils, and
soils contaminated by license activities that originated from the milling operation and disposal
area, and to demonstrate that the clean up plan was successful in remediating the contaminated
soils to comply with the proposed release criteria. For areas of deeper contamination attributed
to licensed activities, RAM will apply Alternate Release Criteria (ARC) to allow these soils to be
left in place with an appropriate cover. The ARC will achieve appropriate closure to allow for
the transfer of these areas to the U.S. Department of Energy under institutional controls.

Radiological constituents of concern and the distribution of contaminants are.described in
Section 2 of this Plan. The development of background soil concentrations for constituents of
concern is presented in Section 3. Development of the Benchmark Dose is described in Section

' U.S. Nuclear Regulatory Commission (NRC), Final Report Standard Review Plan for the Review of a Reclamation
Plan for Mill Tailings Sites Under Title II of the Uranium Mill Tailings Radiation Control Act, NUREG-1620,
Revision 1, June 2003.

2 Request for Additional Information Concerning the Soil Decommissioning Plan for the Quivera Mining Company
Ambrosia Lake Uranium Mill Site, U.S. Nuclear Regulatory Commission, January 3, 2001,

? Contaminated Soil Clean Up Plan, Source Material License SUA-1473, Docket Number 40-8905, Quivera Mining
Company, October 26, 2000.
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4. Applicable clean up criteria to be applied to surface soils and ARC for deeper soils are
described in Section 5. Development of the gamma guideline value (field clean up criteria
based on indirect measurement of radium-226 in surface soils) is presented in Section 6. The
soil remediation strategy, including methods and techniques applicable for the remediation of
surface soils, are described in Section 7. The application of the gamma guideline value and
associated compliance demonstration are described in Section 8 — Final Status Survey. A
discussion of non-radiological hazardous constituents and the soil decommissioning cost
estimate and surety fund is provided in Sections 9 and 10, respectively.

1.2 HISTORY AND MILL PROCESS DESCRIPTION

Ambrosia Lake began processing uranium ore in 1958. The initial rated capacity was 3630 tons
per day, but this was expanded to a maximum capacity of 7000 tons per day. Approximately 33
million tons of ore had been processed through the facility from start-up in 1958 through
January 1985.

The ore was leached with sulfuric acid, and pregnant solution was separated from spent solids
in a countercurrent decantation circuit utilizing cyclones, classifiers, and thickeners. Uranium
was recovered from solution by solvent extraction and stripped with salt brine, and the
yellowcake was precipitated from the strip solutions with ammonia. The recovery of UsOs
exceeded 96%.

The tailings disposal area was constructed in 1958 and consisted of eight ponding areas (Figure
1-2). Impoundments 1 and 2 were used for solids disposal, Pond 3 was a decant and seepage
collection pond, and Ponds 4 through 8 were used for evaporation of liquids decanted from
Impoundments 1 and 2. All starter dike and retention dikes were constructed from clayey
natural soils that were present on the site. Tailings disposal operations consisted of utilizing the
upstream spigoting method which is designed to allow the tailings slurry to run down from the
edge of the impoundment to the center so that the sands are deposited first, then the finer
fractions are deposited as the solution is decanted off. By the end of 1984, nearly 33 million tons
of tailing solids had been deposited at the site since startup and no failures allowing discharge
of radioactive material outside the restricted area have occurred.

Ponds 9 and 10 were constructed in 1976. Contrary to Ponds 4 through 8, these ponds included
a liner. These ponds were used for same purpose as Ponds 4 through 8; i.e. evaporation of
liquids decanted from Impoundments 1 and 2. Pond 10 was removed service in 1984 and

allowed to dry out. The accumulated sediments and liner material were relocated to Pond 2.
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The area was cleaned down to bedrock (sandstone). The area then received 3 feet of fill

material.

The Section 4 ponds were used to evaporate liquid wastes generated from Rio Algom’s acid
leach uranium ore processing mill located approximately 2 miles northwest of the ponds. The
ponds were constructed in two phases with the northern ponds (Ponds 11-15) being built in
1976 and the southern ponds (Ponds 16-21) constructed in 1979. The ponds provide an overall
evaporative area of 256 acres with a total holding capacity of 1570 acre-feet. Additional
wastewater streams that were evaporated at the Section 4 Ponds included wastewater from the
ion exchange plant consisting of backwash solutions and resin regeneration solutions. The
yellowcake precipitation process generated acidic decant solutions. Groundwater collected as
part of the alluvial remediation plan, as well as other mill process solutions, were also disposed
via evaporation at the Section 4 Ponds. The ponds remained in active service through April
2004 and are scheduled for reclamation in the fall of 2004 by relocating the pond sediments to
the main tailings disposal area.

Utilization of the acid leach process required the sandstone ores to be ground to the natural
grain size of approximately 28 mesh rather than the much finer grinding required for alkaline
leach processing which typically was down to a 200 mesh. This coarser grain size along with
crust formed on the deposited tailings provided greater protection from possible wind
dispersion for acid leach tailings than for alkaline leach tailings.

Ambrosia Lake's mill processing facility was placed on deferred production status in early 1985
pending more favorable market conditions. The facility continued to be an active uranium
production facility through December 2002 in addition to maintaining disposal capacity for an
additional 16 million tons upon the approved disposal area. Reclamation of the tailings
management facilities commenced in 1989 with the initiation of consolidating the top surface of
Impoundment 1 along the center portion of the pile and excavation of evaporation pond
residues from Pond 8.

Ongoing reclamation activities have occurred including excavation and disposal of unlined
evaporation pond residues, contaminated soil clean up, completion of the majority of the
required reclamation for Impoundments 1 and 2, and construction of a rock apron on
Impoundment 2. Demolition of the conventional milling structures and most of the support
facilities were completed in February 2004. Additional activities concentrated on the

construction of erosion protection features adjacent to the tailings disposal facility.
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1.3 AREAS COVERED BY THE PLAN

Geographic areas covered by the provisions of this Plan are shown in Figure 1-3. The rationale
for the location of certain area boundaries are provided in Sections 2 and 3 of this Plan. Areas
covered by the Plan include:

» Areas of surface soil contamination impacted by windblown tailings. These areas are
located downwind, toward the east and northeast (down slope).

¢ Haulways and roads impacted by spilled material.

e Areas of deeper soil contamination affected by effluent from licensed activities that have
been adequately characterized. These areas include unlined evaporation Ponds 4 through §,
and Pond 10. These areas will be closed through the application of ARC by comparison of
the site-specific dose assessment with the Benchmark Dose (see Section 5.2 for ARC
development).

e Areas of possible deeper soil contamination that currently lack adequate characterization
data. These areas include the Mill Area and lined evaporation ponds including Pond 9 and
the Section 4 Ponds (11 through 21). Other areas included are the mine water treatment
pond, the saturated area immediately north of the treatment pond resulting from mine
water seepage, and the former saturated zones adjacent to Pond 9 that existed prior to the
installation and operation of the dewatering trench, and pipelines that contained process
solutions. These areas are covered by the basic provisions and methods outlined in this
Plan, but clean up levels and compliance criteria cannot be finalized until further soil
characterization and dose modeling (for ARC) can be completed. It is anticipated that
separate reports will be submitted to the NRC as addenda to this Plan that contain the
required soil characterization data, any dose modeling, and final status survey plans for
each of the aforementioned areas.

1.4 AREAS NOT COVERED BY THE PLAN

Geographic areas not covered by the provisions of this Plan are shown in Figure 1-3, and

include the following;:

» Pond 3, which is considered part of the main disposal cell and is covered by those relevant

requirements.
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¢ Unaffected areas not impacted by windblown tailings, process solutions, or mining activities
(pristine areas). Unaffected areas are located upwind of mill facilities and tailings
impoundments, or beyond the area of influence of windblown tailings.

e Areas of surface soil contamination affected by mining activities. Mining operations have
impacted significant areas surrounding the site to the west, north and east of the site (Figure
1-2). Although remediation of these areas is not covered by the Plan, identification of these
areas is addressed in Section 3.4.

e Areas of possible deeper soil contamination containing non-11e.(2) materials impacted by
mining operations. These areas include the surface drainages that have received mine water

discharge (e.g. Puertocito Creek and Homestake mine drainage).

1.5 ORGANIZATIONAL RESPONSIBILITIES

Radiation surveys, sampling, analysis and data management will be performed by qualified
personnel currently employed by RAM or by qualified consulting firms and contract
laboratories with well-recognized analytical capabilities.

This program operates under the direction of the site Radiation Safety Officer (RSO). The RSO
will have the authority to revise field survey plans as deemed necessary as work progresses.
Field radiation measurements and/or sampling will be performed by trained RAM personnel or

contracted to a consulting firm experienced in radiation surveys and sampling techniques.

Excavation work will be performed under the direction of the facility General Manager. The
RSO will coordinate with the General Manager on any excavation work that would be required.

A Quality Assurance program description is provided in Attachment 1. Quality Assurance

responsibilities will rest with Manager, Radiation Safety and Environmental Affairs.

1.6 LOCATION OF RECORDS

Records associated with the Soil Decommissioning Plan are located at the Rio Algom Mining
LLC Ambrosia Lake Facility (Figure 1-1).
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2.0 SITE CONDITIONS

Extensive surface disturbance has occurred throughout the Ambrosia Lake valley due to 40
years of mining and milling activities. Delineation of the surface area affected by licensed
activities is necessary to ensure that the contaminated soil clean up effort is appropriate. Site
conditions have been evaluated by examining past land uses in the vicinity of the RAM facility,
analysis of surface materials to identify potential source of origin, and determination of possible

cultural resources in the area of interest.

2.1 RADIONUCLIDES OF CONCERN

The radionuclides of concern (RoCs) are associated with the uranium decay series and are
natural uranium, thorium-230, and radium-226. These same radionuclides may also be present
in the surrounding area as a result of the extensive uranium mining activities that occurred
adjacent to the RAM mill facility. The probable source of the contamination can be attributed to
licensed activities or non-licensed activities through evaluation of chemical characteristics
unique to the source, including element ratios (Section 3.2).

2.2 DELINATION OF AFFECTED AREA

The affected area is defined as the area affected by licensed activities, including surface
contamination from windblown tailings and deeper contamination resulting from the
infiltration of mill process solutions. Commencing in 1986, RAM performed extensive gamma
surveys and soil sampling for radium-226 in the immediate vicinity of the milling facility in
order to delineate the extent of windblown tailings contamination that originated from RAM's
facility. These surveys delineated those areas affected by windblown tailings contamination
from RAM's facility as being predominately east and north of the facility. This result is as
expected, as the prevailing wind direction in the valley is down slope to the north and east.

Based on the results of field gamma surveys and soil sampling data, the area potentially
affected by milling operations and covered by the provisions of this Plan (e.g. Figure 1-3) is
about 740 acres (not including the Section 4 Ponds area which occupy approximately 256 acres).
Of this area, about 410 acres are affected by windblown tailings (surface contamination), with

approximately 330 acres subject to potential deeper soil contamination and subject to ARC.

Excavation of the affected areas delineated from the surveys was initiated in 1986 and
continued through 1999. Those portions of the affected area associated with current licensed
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activities will be addressed following cessation of the ground water corrective action plan and
will coincide with final site decommissioning activities as authorized by NRC License
Condition 40(A)(1). As windblown tailings clean up work has progressed, additional surveying
and sampling has been performed to aid in determining the effectiveness of the excavation

work.

In 1998, RAM incorporated an improved technique that uses a global positioning system in
combination with a ratemeter instrument using a 2-inch sodium iodide detector. The system
has been made more efficient by mounting the detector on an All Terrain Vehicle (ATV), and
upgrading system software. The improved sensitivity of the new instrumentation and
improved data management capabilities over the previous method has resulted in improved

data evaluation and control over field clean up operations.

RAM submitted the original Contaminated Soil Clean up Plan in October of 2000. Historical
soils characterization data presented in the original Clean up Plan were supplemented by
collection and analyses of soil samples from 124 locations in August 2003 through August 2004.
The primary purpose of the supplemental soil sampling was to support the development of a
reliable gamma guideline value (correlation) and background soil concentrations, and to fill

data gaps identified by NRC in the RAI and subsequent public meetings.

2.3 SOILS DATABASE

A Microsoft® Access soils database was developed as a data management tool designed to
assist data analysis and improve overall data management. Soils data were input into the
database that were received in the form of Excel spreadsheets, site reports, a partial Access
database, and analytical laboratory reports received in the form of image files (*.tif) and hard
copy. Data were included in the database if information was available regarding the location
and date on which the sample was obtained. The original sources of the data (e.g., Excel
spreadsheets, laboratory data sheets) are indicated for each analytical record included in the
database. After the data were imported into the database, a series of queries were developed to
allow data evaluation. The Access soils database, current as of October 2004, is included on a
Compact Disk in Appendix A of this Plan.

Soils data included in the database include:

e Field gamma survey data and soil sampling data collected to support the gamma correlation

presented in the original Contaminated Soil Clean up Plan,

s Samples collected in areas affected by Homestake Mining Company (HMC) operations,
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e Samples collected from background areas by ORISE during a 1999 site visit,

¢ Samples collected by RAM for background characterization presented in the original
Contaminated Soil Clean up Plan,

* Section 32 samples collected after the evaporation Ponds 4, 5, and 6 were covered and the

downwind area was remediated,
e Archaeological site soil samples,

¢ Results for zero to 6-inch samples collected with stratified samples collected from the buffer

zone, and

¢ Recent soil samples and gamma survey data collected from August 2003 to August 2004 to
support development of the gamma guideline value (correlation) and background soil
concentrations presented in this Plan.

2.4 DELINATION OF SURFACE CONTAMINATION

In April of 2003, RAM initiated a data quality review that included examination of historical soil
sampling results collected to support the gamma correlation and background assessments
presented the original Contaminated Soil Clean-Up Plan. This review was initiated based on
the relatively poor gamma correlation that was developed using these data, and comments
received in the RAI from the NRC for the original Contaminated Soils Clean-Up Plan.

Results of the data quality review indicated that, although the historical soil sampling results
were of sufficient quality for purposes of site characterization, the data could not be used to
develop a reliable gamma guideline value (correlation) or for purposes of background soil
concentration development. Historical soil sampling results were shown to display significant
and unacceptable variability for samples analyzed by multiple laboratories that were found to
use differing analytical procedures and methodologies. Based on the results of the data quality
review, RAM initiated a supplemental soil sampling program in August of 2003 designed to
improve data quality and thus improve the gamma correlation and background soil
concentration development. Approximately 124 sample locations were included in the
supplemental sampling program.

Maps were prepared using the supplemental soil sampling data that illustrate the approximate
distribution of RoCs including gross gamma, radium-226, thorium-230, uranium-238, and their
applicable ratios. These maps are provided in Figures 2-1 thru 2-10. The supplemental soil
sampling data used to construct the RoC distribution maps are provided in Table 2-1. Criteria
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Criteria used to differentiate between affected, unaffected, and mining affected areas are
described in detail in Section 3.2.

Substantial additional historical soil sampling data is available and is summarized in Table 2-2
and the site soils database (Appendix A). Figure 2-2 shows the site 500 x 500-foot sampling grid
with coordinate references used for many of the sample locations listed in Table 2-2.

2.4.1 GAMMA SURVEY

Gamma survey data illustrating the approximate current gross gamma distribution are
provided in Figure 2-1. In general, the gamma data identify the following distinct geographic

areas with specific gamma ranges:

¢ Low to moderate gamma values in remediated areas and areas not impacted by windblown

tailings (background),

e Elevated gamma values in areas north and northeast of the site (across main access roads)

impacted by former mining operations not related to RAM,
¢ Elevated gamma values in unremediated areas (e.g. archaeological sites),
¢ Elevated gamma values adjacent to remediated areas south and east of the site,

¢ Elevated gamma values due east of the site and immediately east of the main access road
possibly related to RAM windblown tailings, and

e Elevated gamma values in areas identified as having possible deeper soil contamination

(e.g. former saturated zones adjacent to Pond 9 prior to trench operation).

2.4.2 GAMMA CORRELATION DATA

As described in Section 2.4.1, 124 grids were sampled between August 2003 and August of 2004
to support the development of the gamma guideline value (correlation) and soil background
concentrations. The 10m by 10m grid locations selected for soil sample collection and gamma
measurement are shown in Figure 2-3, and are tabulated in Table 2-1. Samples collected
specifically for the purposes of gamma correlation development were selected to ensure a range
of gamma measurements and radium-226 concentrations. A map showing the distribution of

ATV gamma measurements for these samples are shown in Figure 2-4.
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2.4.3 RADIUM-226

The distribution of radium-226 is provided in Figure 2-5. Areas of elevated radium-226 include

mining affected areas and unremediated areas including the Homestake mine drainage.

2.4.4 THORIUM-230

The distribution of thorium-230 is provided in Figure 2-6. Elevated thorium-230 is observed in
mining-affected areas (e.g., the Homestake mine drainage), and in unremediated windblown-
tailings-affected areas.

2.4.5 URANIUM-238

The distribution of uranium-238 is provided in Figure 2-7. Elevated uranium-238 is apparent in
former mining areas north and northeast of RAM access roads and in the unremediated

Homestake mine drainage.

2.4.6 ELEMENT RATIOS

Radium-226/thorium-230 ratio in soils at the site is illustrated in Figure 2-8. Ratios calculated
for the soils generally occur in two groups, above and below a ratio of approximately 0.4. Areas
with radium-226/thorium-230 ratios less than 0.4 are localized in the Homestake mine area
(northeast of the main access road) and associated drainage. Samples with ratios higher than

0.4 include windblown areas, mining affected areas, and natural background.

The distribution of radium-226/uranium-238 ratios is illustrated in Figure 2-9. The calculated
ratios fell into two groups, which can be separated at a value of approximately 4.75. Areas with
ratios below about 4.75 represent areas that are mining affected or indicative of natural
background conditions. Areas with radium-226/uranium-238 above this value are generally
indicative of windblown tailings, although a few mining-affected background samples had
ratios above 4.75 (see Section 3.2).

The distribution of thorium-230/uranium-238 is illustrated in Figure 2-10. The thorium-
230/uranium-238 ratios fell into three populations. Mining affected areas and natural
background areas generally have ratios less than 2.5 (the two lowest populations), while
windblown-tailings affected areas have ratios generally higher than 1.1 (the two higher

populations).
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2.5 DELINATION OF DEEPER SOIL CONTAMINATION

The extent of contamination, both horizontal and vertical, must be quantified for each distinct
area in order to establish a source term for ARC development (dose assessment). The resulting
source term will be a representative (or conservative) concentration of acceptable confidence for
each primary radionuclide comprising the residual contamination. The most recently available
analytical results for soil samples were compiled for each of the known areas of deep

contamination.

Data currently exist for Ponds 4 through 8, and 10 that can be used in the development of the
dose assessment and ARC development for these areas. As a conservative measure, maximum
concentrations of RoCs observed in soil samples collected from evaporation ponds (Ponds 4
through 8) were used as source terms in the dose modeling.

Soil sampling data is currently lacking to support the dose assessment for the mill area, Pond 9,
and the Section 4 Ponds (Ponds 11-21).

2.5.1 PONDS 4,5, AND 6

Evaporation Ponds 4, 5 and 6 were evaluated individually but reflect a contiguous area of the
site that should be considered together for purposes of the dose assessment. The analytical
results for soil samples from Ponds 4, 5, and 6 are provided in Tables 2-3 through 2-8.

Evaporation Ponds 4, 5 and 6 are each comprised of two units: the soils around the northern
edges the ponds (a.k.a. halos) and the soils marking the footprint of the ponds. The halos
generally mark an extent of pond liquids or perhaps local windblown material from the ponds.
The halos would be expected to exhibit surface contamination. The footprint is assumed to
mark the extent of deposition of sediments in the pond. The soils in the footprint would be
expected to have higher concentrations of contaminants, and contamination would be expected

below the surface soil.

The statistical evaluation of Ponds 4, 5, and 6 halo data reveals quite a bit of variability in soil
concentration as shown by the large standard deviation and large confidence interval about the
average. However, this variability is predominately caused by samples at locations 4A, 5C, 5D,
6A and 6C. In general, the halo sample locations qualitatively show little or no presence of

contamination.
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Samples within the footprints of Ponds 4, 5 and 6 indicate contamination to about three feet
below the surface of the remaining footprint. The statistical variability of the footprint samples
improve substantially when the results indicating non-impacted soil are not included in the

statistics.

2,52 PONDS7ANDS8

The analytical results for soil samples from Ponds 7 and 8 are provided in Tables 2-9 and 2-10.
The statistical evaluation of the sample data from Ponds 7 and 8 reveals a small relative error of

the confidence interval about the average; i.e. good precision and accuracy of the average.

2.5.3 POND ¢

Currently, no data is available for this area to describe the extent and concentration of

contamination.

2.5.4 POND 10

During the previous remediation of Pond 10, a composite soil sample was developed from
previously collected soil samples from the Pond 10 area. The analytical results of this composite
sample were 6.41, 444, 41.8 pCi/g for Ra-226, Th-230, and U-total, respectively for the 0"-6"
sample. The 6"-12" composite sample had 1.12, 66, and 19.9 pCi/g for Ra-226, Th-230, and U-
total, respectively.

2.5.5 MILL AREA

Currently, no data is available for this area to describe the extent and concentration of

contamination.

2.5.6 SECTION 4 PONDS

Initial characterization data for the Section 4 Ponds area is provided in Table 2-11 and Figures
2-11 through 2-15. Additional soils characterization data will be obtained as the ponds are
excavated.
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2.6 DELINATION OF UNAFFECTED AND MINING-AFFECTED AREAS

Areas that are not expected to contain radioactive contamination attributable to licensed
activities and that have not been impacted by non-11e.(2) mining activities will be classified as
unaffected areas (natural background). Unaffected areas are located generally upwind or cross-
gradient of the site and possess natural background concentrations of RoCs and gamma
radiation levels. Criteria used to differentiate between affected, unaffected, and mining-affected
areas are discussed in detail in Section 3.1 (background assessment).

2.7 CULTURAL RESOURCES EVALUATION

Archaeological resources from the Anasazi culture have been identified near the site. Other
archaeological resources undoubtedly exist in the area and are susceptible to potential impacts
from site reclamation activities. Resources surveys performed in the vicinity of the site have
identified sites that are potentially eligible for inclusion on the National Register of Historic
Places. These areas are on land owned by the licensee and will be included in the cleanup plan.
The locations of all surface artifacts will be determined by land survey and then be removed
from the area. The area will be remediated, verified clean, and the artifacts returned to their

original location.
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Table 2-1. Soils Data for Gamma Correlation and Background Soils Assessment
(August 2003 — August 2004)

Gamma Gamma

Location ATV Walking Ra-226 Th-230 U-238
Name Location Type cpm cpm pCilg pCilg pCilg
Komex-1 windblownfundisturbed 37601 36702 8.06 11.70 448
Komex-2  windblown/undisturbed 42755 42568 7.84 1040 < 098
Komex-3  windblown/undisturbed 36465 35769 3.63 478 < 1.88
Komex-4 windblown/undisturbed 40477 39697 7.44 752 < 068
Komex-5 windblown/undisturbed 44703 43374 8.20 10.30 < 0.06
Komex-6 windblown/undisturbed 431567 42794 7.47 11.30 2.90
Komex-7  windblown/undisturbed 43345 38900 4.98 370 < 1.60
Komex-8  windblown/undisturbed 43092 37056 7.74 9.83 3.21
replicate 8.69 10.30 2.82
split 7.98 1170 < 4.04
Komex-9 windblown/undisturbed 51743 44612 4.83 15.80 < 1.60
Komex-10  windblown/undisturbed 43906 39205 9.32 667 < 1.12
Komex-11  windblown/undisturbed 43737 39034 573 521 < 148
Komex-12  windblown/undisturbed 45051 40443 7.24 5.31 1.47
replicate 8.68 626 < 1.77
Komex-13  windblown/undisturbed 41722 41075 8.84 1490 < 2.89
Komex-14  windblown/undisturbed 45862 44209 11.80 16.30 2.22
Komex-15  windblown/undisturbed 44680 44169 10.70 1460 < 229
Komex-16  windblown/undisturbed 52918 49795 9.52 18.70 2.53
split 10.00 20.40 6.03
Komex-17  windblown/fundisturbed 48786 40820 6.30 1320 < 1.38
Komex-18  windblown/undisturbed 46308 39726 6.12 991 < 1.82
Komex-19  windblown/undisturbed 46231 40506 6.38 10.60 2.12
split 8.57 1160 < 1.67
Komex-20  windblown/undisturbed 48601 42775 6.33 9.45 3.57
Komex-21 background 11789 11613 0.65 0688 < 0.61
Komex-22 background 12051 11627 0.76 0.9660 < 1.00
Komex-23 background 11447 11486 0.70 0.882 < 0.57
Komex-24 background 17813 18065 0.90 1.67 2.96
Komex-25 background 17109 17060 1.25 1.66 2.40
Komex-26 background 179156 17645 1.63 2.40 4.88
Komex-27 background 17488 17805 1.13 1.80 1.49
Komex-28 background 18856 18153 1.71 3.40 1.88
Komex-29 background 18400 18027 1.32 207 < 1.10
Komex-30 background 17747 17562 1.53 2.21 1.57
Komex-31 background 16605 16487 1.00 2.95 0.76
Komex-32 background 16057 15752 1.35 1.22 1.77
Komex-33 background 18728 18750 1.98 3.29 1.69
split 1.94 3.00 1.53
Komex-34 background 18992 19386 1.42 3.43 2.10
Komex-35 background 18116 17675 2.28 2.41 2.14
Komex-36 background 18894 18728 1.63 9.75 2.59
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Table 2-1. Soils Data for Gamma Correlation and Background Soils Assessment
(August 2003 — August 2004)
Gamma Gamma

Location ATV  Walking Ra-226 Th-230 uU-238
Name Location Type cpm cpm pCilg pCilg pCilg
Komex-37 background 19411 18839 1.40 2.66 2.16
Komex-38 background 19016 18953 1.86 2.70 1.68
Komex-39 background 19865 20915 1.57 1.72 1.59
Komex-40 background 18085 19083 1.02 0.92 2.99
replicate 1.29 1.30 0.94
Komex-41 background 21008 21999 3.57 3.74 3.79
Komex-42 background 22543 23503 4.54 518 < 0.90
split 5.37 466 < 241
Komex-43 background 18968 19722 2.02 270 < 0.87
Komex-44 background 17910 18887 1.62 3.06 < 194
Komex-45 background 16811 16024 2.83 3.04 < 04
Komex-46 background 16646 16882 2.81 350 < 230
Komex-47 background 18327 18466 2.1 381 < 152
Komex-48 background 20079 20214 4.89 441 < 147
Komex-49 background 20030 20256 3.69 5.11 4.54
Komex-50 background 18502 18434 3.04 3.99 < 1.95
split 3.50 3.08 1.41
Komex-51 mining 93067 100149 28.20 89.70 19.80
split 24.70 40.70 19.10
Komex-52 mining 84344 88049 19.80 85.30 16.70
Komex-53 mining 57616 53880 4.34 23.30 7.66
Komex-54 mining 42161 42090 5.27 25.80 12.40
Komex-55 mining 59483 56136 23.80 35.80 16.20
split 23.30 39.00 17.50
Komex-56 mining 37343 37431 5.54 53.20 3.45
Komex-57 mining 94352 88232 24.90 3280 < 432
Komex-58 mining 54419 53115 6.87 1860 < 2.80
Komex-59 mining 65307 65842 6.44 17.40 2.94
Komex-60 mining 81113 84019 23.80 60.20 12.60
replicate 38.70 41.40 10.40
Komex-61 Mining 111381 115077 94.30 149.00 89.80
Komex-62 mining 87068 88273 27.10 62.40 11.30
Komex-63 mining 89606 89827 22.50 41.50 8.93
Komex-64 mining 66270 69484 12.60 38.60 6.61
Komex-65 mining 67600 67996 12.50 19.40 9.57
Komex-66 mining 63041 67090 10.80 2470 10.80
Komex-67 mining 109414 105547 42.10 77.20 19.20
Komex-68 mining 87241 90062 28.70 29.60 19.30
split 2410 26.20 15.30
Komex-69 mining 81430 78451 19.80 29.30 15.20
Komex-70 mining 79024 77895 26.30 40.10 13.40
Komex-71 mining background 36687 35502 2.37 2.87 3.27
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Table 2-1. Soils Data for Gamma Correlation and Background Soils Assessment
(August 2003 - August 2004)

Gamma Gamma

Location ATV  Walking Ra-226 Th-230 U-238
Name Location Type cpm cpm pCilg pCilg pCilg
Komex-72 mining background 87144 99589 32.50 23.9 16.40
Komex-73 mining background 44062 46400 11.90 1.4 < 472
Komex-74 mining background 24183 22382 4.50 3.95 2.34
Komex-75 mining background 28897 27607 7.72 9.25 6.88
Komex-76 mining background 16862 16812 0.86 1.66 2.67
Komex-77 mining background 14432 13541 0.49 0889 < 0.83
split 0.66 045 < 0.77
Komex-78 mining background 29577 29740 0.70 0.796 0.99
Komex-79 mining background 30595 31675 2.56 223 < 156
Komex-80 mining background 26890 25575 2.59 2.49 3.39
Komex-81 mining background 26933 25700 435 1.03 < 279
Komex-82 mining background 23390 21563 1.10 175 < 1.10
Komex-83 mining background 37399 36280 3.36 4.40 2.04
Komex-84 mining background 34720 39636 2.44 275 3.40
Komex-85 mining background 59452 59640 1.27 1.79 2.29
Komex-86 mining background 84193 80738 38.80 27.8 27.00
Komex-87 mining background 43827 42544 8.97 10.1 5.01
Komex-88 mining background 57366 55309 5.77 2.39 5.38
Komex-89 mining background 32255 31381 1.44 137 < 206
Komex-90 mining background 16251 15662 0.55 0.761 < 0.99
Komex-91 mining drainage 50228 46202 12.80 283 < 056
Komex-92 mining drainage 67661 62946 42.00 36.4 14.50
Komex-93 mining drainage 31660 28371 4.67 13.0 9.48
Komex-94 mining drainage 47608 44544 9.42 245 < 0.83
Komex-95 mining drainage 56982 57536 18.90 16.8 5.69
Komex-96 mining drainage 49051 46659 3.45 14.6 3.72
split 3.25 9.18 3.26
Komex-97 mining drainage 44264 45123 9.11 16.5 6.53
Komex-98 mining drainage 56053 53541 8.84 287 < 141
Komex-99 mining drainage 41482 38025 9.63 17.5 5.88
Komex-100 mining drainage 69664 68403 99.00 76.0 12.70
Komex-101 mining 77639 73919 4.80 4.41 6.13
Komex-102 mining 56561 57668 7.93 5.53 9.32
Komex-103 mining 86706 85676 33.80 4520 14.60
Komex-104 mining 130756 149177 96.00 146.00 119.00
Komex-105 mining 71932 739956 7.81 6.65 455
Komex-106 mining 66489 68118 21.80 2550 < 3.33
Komex-107 mining 569568 554967 350.00 505.00 275.00
Komex-108 mining 84810 81812 4.23 5.06 4.21
Komex-109 mining 81792 65974 17.60 27.30 20.00
Komex-110 mining 23175 24420 2.79 3.29 5.33
Komex-111 mining drainage 28188 34835 22.00 11.70 4.86
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Table 2-1. Soils Data for Gamma Correlation and Background Soils Assessment
(August 2003 — August 2004)
Gamma Gamma

Location ATV Walking Ra-226 Th-230 U-238
Name Location Type cpm cpm pCilg pCilg pCilg
Komex-112  windblown/undisturbed 39248 40601 7.02 691 < 177
Komex-113  windblown/undisturbed 37800 37413 2.97 552 < 221
Komex-114  windblown/undisturbed 30782 31944 4.21 489 < 122
Komex-115 windblown/undisturbed 37487 37309 5.90 7.62 4.28
Komex-116  windblown/undisturbed 40498 41191 5.90 1260 < 1.51
Komex-117  windblown/undisturbed 37773 37803 5.21 11.10 < 1.60
Komex-118 windblown/undisturbed 39796 43754 4.65 853 < 0.28
Komex-119  windblown/undisturbed 43294 43135 7.92 1210 < 1.80
Komex-120 windblown/undisturbed 40989 43015 6.79 788 < 274
Komex-121  windblown/undisturbed 29948 29929 4.38 4.25 2.87
Komex-122 mining 35330 32260 3.15 550 < 0.83
Komex-123 mining 34798 33662 3.01 246 < 2.18
Komex-124 mining 67367 64595 10.20 8.60 2.50
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Table 2-2.

Historical Data For Surface Soils

Walking
Sample Gamma  Ra-226 Th-230 Uranium-total
Location Date cpm pCilg pCilg pCilg
32 STRAT# 5/1/2001 4.64 5.39 1.64
32 STRAT#2 5/1/2001 4.06 419 1.16
32 STRAT#3 5/1/2001 2.28 2.08 0.84
AA-10 5/1/2001 22081 2.09 1.77 0.93
AA-11 6/22/2000 35208 2.52 2.06 1.83
AA-11-SE 5/4/2001 28329 3.42 2.82 1.74
AA-12-SE 5/14/2001 14.1 17.6 6.5
AA-13-SE 5/14/2001 32500 3.93 3.69 1.51
AA-14-SE 5/14/2001 32487 3.18 2.87 1.19
AA-15-SE 5/14/2001 32870 4.85 5.71 0.14
AA-16-SE 5/14/2001 33751 6.13 8.36 1.87
AA-9 6/22/2000 23687 1.04 0.9 0.35
AB-11 6/22/2000 28811 0.83 0.64 0.9
AB-11-SE 5/14/2001 24101 3.08 2.56 0.87
AB-12-SE 5/14/2001 29916 4.91 4.9 2.51
AB-13-SE 5/14/2001 27414 4.42 4.41 0.01
AB-9 8/1/2000 22625 2.93 3.67 1.38
Background - section 20 11/10/1999 42 6.2 4
Background - section 20 11/10/1999 49
Background - section 20 11/10/1999 4.4
Background - section 20 11/10/1999 51
Background - section 29 11/10/1999 6.5 10 5
Background - section 29 11/10/1999 7.3
Background - section 29 11/10/1999 71
Background - section 32 11/10/1999 5 5.8 34
Background - section 32 11/10/1999 4.5
Background - section 32 11/10/1999 4.8
Buffer - south end 11/10/1999 22.3 14 3.4
Buffer - south end 11/10/1999 16.2 30 42
Buffer - south end 11/10/19989 15.4
Buffer - south end 11/10/1999 13.7
Buffer - south end 11/10/1999 18.1
Buffer - south end 11/10/1999 10.6
Buffer zone - southeast 11/10/1999 13.2 30 5.4
Buffer zone - southeast 11/10/1999 11.2
Buffer zone - southeast 11/10/1999 14.5
HMC-3 7/28/1998 41331 41.8 2.8 9.55
HMC-3 7/28/1998 42843 244 299 9.84
HMC-3 7/28/1998 54590 46 32.8 15.8
HMC-5 7/28/1998 57787 104 8.5 6.24
Mid Section 1 4/111997 1.1 0.82 0.707
Mid Section 1 4111997 0.8
mid Section Line 1/36 4/111997 1.6
mid Section Line 1/6 4/111997 0.7 1.57 0.515
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Table 2-2. Historical Data For Surface Soils

Walking
Sample Gamma  Ra-226 Th-230 Uranium-total
Location Date cpm pCilg pCilg pCilg
mid Section Line 1/6 4/1/1997 1.2
mid Section Line 24/25 4/1/1997 2.8
mid Section Line 25/36 4/1/1997 1.5
mid Section Line 4/5 4/1/1997 7.5
mid Section Line 5/6 4/111997 54
Q-18 6/22/2000 3.96 5.84 2.57
Q-21 6/22/2000 36944 1.71
Q-7 6/22/2000 14204 1.73 2.68 0.45
Quarter Section Line 9/16 4/1/1997 2 2.03 2.25
Quarter Section Line 9/16 4/1/1997 3.5
R-18 6/22/2000 0.8 1.54 1
R-20 6/22/2000 3.02 35.7 2.25
R-21 8/1/2000 35358 4.26 11.1 5.98
R-6 6/22/2000 22914 2.9 0.81 1.03
R-7 6/22/2000 10340 0.28 0.23 0.15
S-18 6/22/2000 1.88 57 1.03
S-21 5/1/2001 27956 2.92 6.15 2.51
S-22 6/22/2000 32755 3.77 7.19 5.15
S-7 6/22/2000 12083 0.45 0.4 0.19
S-8 8/1/2000 12915 2.18 3.86 0.74
Section Corner 1/2/11/12 4/111997 0.8
Section Corner 1/2/35/36 4/1/1997 1.8
Section Corner 12/13/18/7 41111997 1.8
Section Corner 13/14/23/24 4/1/1997 3.2
Section Corner 13/18/19/24 4/1/1997 1.5
Section Corner 14/15/22123 4/1/1997 20.2
Section Corner 16/17/20/21 4/1/1997 3.4
Section Corner 17/18/19/20 4/1/1997 4.3
Section Corner 19/20/29/30 4111997 9.3
Section Corner 20/21/28/29 4/1/1997 3.6
Section Corner 22/23/26/27-U 4/1/1997 10.5 0.88 0.515
Section Corner 22/23/26/27-Y 41111997 24
Section Corner 22/23/26/27-Y 4/1/1997 0.8
Section Corner 23/24/25/26 4/1/1997 4.4
Section Corner 24/25/19/30 4/1/1997 37 2.09 1.61
Section Corner 24/25/19/30 4/111997 2.3
Section Corner 25/25/35/36 4/1/1997 0.6
Section Corner 25/25/35/36 4/1/1997 2.1 0.3 0.772
Section Corner 26/27/34/35 4/1/1997 37
Section Corner 3/4/9/10 4/111987 1.3
Section Corner 34/35/2/3 41111997 2.1
Section Corner 4/5/8/9 4/1/1997 2.2 0.47 0.579
Section Corner 4/5/8/9 4/111997 0.7
Section Corner 5/6/7/8 4/1/1997 1.5
Section Corner 6/7/1/12 4/1/1997 1.2
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Table 2-2. Historical Data For Surface Soils

Walking
Sample Gamma Ra-226 Th-230 Uranium-total
Location Date cpm pCilg pCilg pCilg
SHPO-1 4/26/2001 16.8 274 0.26
SHPO-2-N 4/26/2001 5.72 8.32 1.48
SHPO-2-S 4/26/2001 3.51 11 1.54
T-16-SE 712512001 32140 36 61 23
T-17-SE 7/25/2001 21965 4 81 2
T-18-SE 712512001 22039 31 78 32
T-19-SE 712512001 17357 1.6 71 1.8
T-20-SE 712512001 18832 23 36 1.2
T-21 6/22/2000 23005 0.76 2.29 0.55
T-21-SE 7/25/2001 16412 0.9 4.1 0.94
T-22 51112001 35172 36 10.1 2.28
T-7 8/1/2000 16529 2.69 4.08 0.69
T-8 6/22/2000 18795 2.18 8.89 1.54
U-10 6/22/2000 25161 3.46 5.13 1
U-15 6/22/2000 17 22,7 0.96
U-16 6/22/2000 29165 0.91 3.08 0.77
U-17 712512001 17533 1.3 8.5 42
U-18 7/25/2001 14446 0.98 2.4 0.74
U-18-SE 712512001 19267 1.2 58 0.8
U-19 7/25/2001 14848 0.77 3.8 0.64
U-19-SE 7/25/2001 14278 0.78 22 0.65
U-20 7/25/2001 13811 0.62 1.3 0.64
U-20-SE 7/25/2001 13488 0.82 33 0.74
U-21 7/25/2001 13777 0.66 1.7 0.64
U-21-SE 7/25/2001 15834 0.88 34 0.87
uU-22 6/22/2000 31502 3.13 16.8 1.13
u-6 5/1/2001 25948 2.21 1.27 0.39
u-7 51112001 18459 1.12 0.93 0.29
V-10 6/22/2000 25113 5.03 6.68 0.74
V-15 6/22/2000 0.47 0.84 0.64
V-15 6/22/2000 0.54 1.1 0.74
V-15 6/22/2000 0.34
V-16 6/22/2000 39364 433 12.4 10.6
V-17 8/1/2000 24622 0.97 3.86 0.55
V-18 6/22/2000 20156 0.55 1.01 2.32
V-19 7125/2001 17070 1.5 9.4 0.94
V-20 7/25/2001 14691 0.95 45 0.64
V-21 7/25/2001 17690 1.4 24 1.2
V-7 5/1/2001 31981 2,67 2.02 0.64
V-8 5/1/2001 38081 3.82 2.84 0.7
V-9 6/22/2000 13036 0.48 1.46 0.14
W-10 6/22/2000 19721 1.4 4.49 0.48
W-10 6/22/2000 1.79 5.39 0.58
W-11 6/22/2000 2.23 55.9 0.84
W-15 6/22/2000 3.81 19.7 3.12
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Table 2-2. Historical Data For Surface Soils

Walking
Sample Gamma Ra-226 Th-230 Uranium-total
Location Date cpm pCilg pCilg pCilg
W-17 6/22/2000 6.49 4.5 495
W-18 8/1/2000 7.06 22.5 6.21
W-19 6/22/2000 25169 1.47 9.03 1.09
W-21 6/22/2000 47754 5.1 13.2 5.24
W-8 5/1/2001 27559 1.82 1.62 0.39
W-9 5/1/2001 23070 2.47 213 0.74
X-11 6/22/2000 24662 1.02 0.65 1.03
X-12 8/1/2000 27673 3.61 3.63 1.54
X-12-SE 5/4/2001 21319 1.66 1.26 1.23
X-13 6/22/2000 25057 0.62 0.48 0.61
X-13-SE 5/4/2001 19466 1.07 0.83 0.77
X-14 6/22/2000 23121 0.78 0.51 0.64
X-14-SE 51412001 18083 0.88 0.79 0.43
X-15 6/22/2000 23930 0.54 0.71 0.42
X-15-SE 5/4/2001 23214 1.72 1.48 1.22
X-16 6/22/2000 22205 0.77 1.43 1.09
X-16-SE 5/4/2001 22445 1.82 2.28 1
X-17 6/22/2000 20973 0.69 0.81 0.61
X-17-SE 5/4/2001 27271 2.01 2.27 1.48
X-18-SE 5/14/2001 7.5 17.8 2.99
X-19 6/22/2000 8.7 15.1 22.8
X-9 5/1/2001 28117 272 211 0.64
Y-10 8/1/2000 22139 2.21 2.1 1.38
Y-11 6/22/2000 25739 1.84 1.67 0.74
Y-11-SE 5/4/2001 19646 1.12 0.75 0.87
Y-12 6/22/2000 24229 3.12 2.73 1.26
Y-12 6/22/2000 1.86
Y-12-SE 5/4/2001 30633 6.03 5.79 1.63
Y-13 8/1/2000 17782 0.63 0.43 0.35
Y-13-SE 5/4/2001 36793 3.66 3.19 0.84
Y-14 6/22/2000 24752 1.95 2.62 0.87
Y-14-SE 5/412001 38182 3N 3.51 0.81
Y-15 6/22/2000 41148 3.85 5.63 1.32
Y-15-SE 5/4/2001 46061 7.14 8.85 26
Y-16-SE 5/14/2001 11.2 144 0.19
Y-17 6/22/2000 40763 214 4.38 1.35
Y-17-SE 5/14/2001 8.33 12.8 0.01
Y-18-SE 5/14/2001 6.21 13.5 222
Z-10 6/22/2000 28072 2.43 242 0.84
Z-1 6/22/2000 36407 1.87 1.91 0.96
Z-11-SE 514/2001 34437 3.55 3.19 1.38
Z-12 6/22/2000 38998 3.14 3.47 1.12
Z-12-SE 5/4/2001 34687 4.66 4.65 1.32
Z-13-SE 5/4/2001 33160 2.1 2.1 0.72
Z-14-SE 5/14/2001 12.8 12.2 4,92
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Table 2-2. Historical Data For Surface Soils

Walking
Sample Gamma  Ra-226 Th-230 Uranium-total
Location Date cpm pCilg pCilg pCilg
Z-15 6/22/2000 42899 2.31 24 1.48
Z-15-SE 5/14/2001 39039 5.96 7.05 2.35
Z-16-SE 5/14/2001 7.56 11.5 244
Z-17-SE 5/14/2001 32528 5.18 7.3 1.48
Z-9 6/22/2001 24702 2.33 1.71 0.87
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Table 2-3. Analytical Results of Soil Samples from Perimeter of Evaporation Pond 4.

Sample location
POND 4 HALO PIT 4A
POND 4 HALO PIT 4A
POND 4 HALO PIT 4A
POND 4 HALO PIT 4A
POND 4 HALO PIT 4A
POND 4 HALO PIT 4B
POND 4 HALO PIT 4B
POND 4 HALO PIT 4B
POND 4 HALO PIT 4B
POND 4 HALO PIT 4B
POND 4 HALO PIT 4C
POND 4 HALO PIT 4C
POND 4 HALO PIT 4C
POND 4 HALO PIT 4C
POND 4 HALO PIT 4C
POND 4 HALO PIT 4D
POND 4 HALO PIT 4D
POND 4 HALO PIT 4D
POND 4 HALO PIT 4D
POND 4 HALO PIT 4D
POND 4 HALO PIT 4E
POND 4 HALO PIT 4E
POND 4 HALO PIT 4E
POND 4 HALO PIT 4E

Standard Deviation

Upper 80% Confidence Level (two-tailed)®

Sample
date

6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/56/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001

Average

Count

Sample
depth
top
(ft)

0

WON2L2O0OPRWON_L,OPRONLCODDON_2LO0ODRWON=

Sample
depth
bottom
(ft)

1

BON-LCOODBDONL2OAOBDRONACOOREON- R WON

% error of average at Upper 80% Confidence Level

Ra-226
(pCilg)
13.3
3.63
0.74
0.52
0.58
0.43
0.77
0.81
0.59
0.75
1.14
1.23
0.64
0.83
0.74
0.59
0.48
0.41
0.4
0.39
1.97
0.77
0.4
0.52

1
3
24
2
52

Th-230
(pCilg)
1590
516
2.95
1.97
2.57
1.86
1.22
1.66
1.03
2.24
2.57
1.46
0.71
0.69
0.77
245
0.49
0.29
0.32
0.34
227
2.71
0.54
0.88

90
336
24
80
101

U-total
(pCilg)
13
51.1
54
33.1
28.5
2.02
1.84
242
0.83
0.91
1.06
1.1
0.75
0.67
0.72
0.45
0.29
0.35
0.38
0.37
3.57
2.16
1.68
1.91

8
16
24
13
51

- Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",

Table 9-1, Equation 8
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Table 2-4. Analytical Results of Soil Samples from Footprint of Evaporation Pond 4.

Sample Sample
depth depth
Sample top bottom Ra-226 Th-230 U-total

Sample location date {ft) (ft {(pCilg) (pCilg) (pCilg)
POND 4-A 4/18/1997 0 0.5 11 1010 2
POND 4-A 71111997 0.5 1 31 825 35
POND 4-A 11/1/1998 2 2 21 1730 1
POND 4-A 11/1/1998 3 3 12 1040 2
POND 4-A 11/1/1998 4 4 19 1660 6
POND 4-A 11/1/1998 5 5 4 479 2
POND 4-A 11/1/1998 6 6 3 391 3
POND 4-A 11/1/1998 7 7 2 1 68
POND 4-A 11/1/1998 8 8 2 32 5
POND 4-B 4/18/1997 0 0.5 17 1810 2
POND 4-B 71171997 0.5 1 12 1310 2
POND 4-B 7111997 1 15 14 1250 1
POND 4-B 7/1/1997 1.5 2 12 1260 2
POND 4-C 4/18/1997 0 0.5 22 2410 3
POND 4-C 7/1/1997 0.5 1 29 2380 7
POND 4-D 4/18/1997 0 0.5 15 1360 30
POND 4-D 71111997 0.5 1 60 3600 12
POND 4-E 4/18/1997 0 0.5 60 3770 27
POND 4-E 71111997 0.5 1 62 3290 9
POND 4-E 7/1/1997 1 1.5 62 4470 13
POND 4-E 7/1/1997 1.5 2 40 2620 49

Average 24 1748 13

Standard Deviation 21 1247 18

Count 21 21 21

Upper 80% Confidence Level (two-tailed)® 30 2108 19

% error of average at Upper 80% Confidence Level 25 21 39

2 . Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes”,
Table 9-1, Equation 8
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Table 2-5. Analytical Results of Soil Samples from Perimeter of Evaporation Pond 5.

Sample location
POND 5 HALO PIT 5A
POND 5 HALO PIT 5A
POND 5 HALO PIT 5A
POND 5 HALO PIT 5A
POND 5 HALO PIT 5A
POND S HALO PIT 5B
POND 5 HALO PIT 5B
POND 5 HALO PIT 5B
POND 5§ HALO PIT 5B
POND 5 HALO PIT 5B
POND 5 HALO PIT 5C
POND 5 HALO PIT 5C
POND 5 HALO PIT 5C
POND 5 HALO PIT 5C
POND 5 HALO PIT 5C
POND 5 HALO PIT 5D
POND 5 HALO PIT 5D
POND 5 HALO PIT 5D
POND 5 HALO PIT 5D
POND 5 HALO PIT 5D

Sample
date
6/5/200

6/5/200
6/5/200
6/5/1200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/1200
6/5/200
6/5/1200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/200
6/5/200

Average

Sample
depth

top
(ft)

BWONL2Q2AO0ODBDWONCODBDWONLAODDWN~~O

Standard Deviation

Upper 80% Confidence Level (two-tailed)®

Count

Sample
depth
bottom

(ft)

QEWONLCONEON2OOBWONOORWON-

% error of average at Upper 80% Confidence Level

Ra-226
(pCilg)
0.58
0.35
0.61
0.92
1.13
1.04
0.48
0.38
0.47
0.46
7.45
0.79
0.79
0.48
0.3
6.19
8.12
1.3
1.17
1.03

2
2
20
2
42

Th-230
(pCilg}
2.38
0.64
0.76
1.25
3.55
7.58
1.38
0.4
4.81
1.11
365
3.56
2.08
0.58
0.35
65.9
371
17.7
1.62
1.13

43
112
20
76
78

U-total
(pCilg)
0.43
0.44
0.52
0.97
1.49
0.91
0.83
1.78
2.26
1.14
5.98
1.41
2.78
5.18
3.1
2.58
7.85
1.22
1.16
1.29

2
2
20
3
27

- Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",

Table 9-1, Equation 8
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Table 2-6. Analytical Results of Soil Samples from Footprint of Evaporation Pond 5

Sample Sample
depth depth
Sample top bottom Ra-226 Th-230 U-total

Sample location date (ft) (ft) (pCilg) (pCilg) (pCilg)
POND 5-A 4/18/1997 0 0.5 22 1660 7
POND 5-A 7111997 05 1 14 612 2
POND 5-A 771111997 1 1.5 29 1490 3
POND 5-A 71111997 1.5 2 20 1050 3
POND 5-A 11/1/1998 3 3 52 1730 1
POND 5-A 11/1/1998 4 4 20 709 1
POND 5-A 11/1/1998 5 5 27 2330 24
POND 5-B 4/18/1997 0 0.5 28 1750 3
POND 5-B 7/1/1997 0.5 1 14 720 2
POND 5-C 4/18/1997 0 0.5 5 340 43
POND 5-C 7/1/1997 0.5 1 7 618 43
POND 5-D 4/18/1997 0 0.5 20 899 1
POND 5-D 71111997 05 1 6 386 7
POND 5-D 71111997 1 1.5 4 324 6
POND 5-D 71171997 1.5 2 7 768 6
POND 5-D 11/1/1998 3 3 17 918 2
POND 5-D 11/1/1998 4 4 8 677 19
POND 5-D 11/1/1998 5 5 8 680 5
POND 5-D 11/1/1998 6 6 5 632 2
POND 5-D 11/1/1998 7 7 8 976 4
POND 5-D 11/1/1998 8 8 8 784 6
POND 5-E 4/18/1997 0 0.5 14 1200 6
POND 5-E 7/1/1997 0.5 1 20 2780 12

Average 16 1045 9

Standard Deviation 11 636 12

Count 23 23 23

Upper 80% Confidence Leve! (two-tailed)® 19 1220 12

% error of average at Upper 80% Confidence Level 19 17 37

# - Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",
Table 9-1, Equation 8
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Table 2-7. Analytical Results of Soil Samples from Perimeter of Evaporation Pond 6.

Sample location
POND 6 HALO PIT 6A
POND 6 HALO PIT 6A
POND 6 HALO PIT 6A
POND 6 HALO PIT 6A
POND 6 HALO PIT 6A
POND 6 HALO PIT 6B
POND 6 HALO PIT 6B
POND 6 HALO PIT 6B
POND 6 HALO PIT 6B
POND 6 HALO PIT 6B
POND 6 HALO PIT 6C
POND 6 HALO PIT 6C
POND 6 HALO PIT 6C
POND 6 HALO PIT 6C
POND 6 HALO PIT 6C

Standard Deviation

Upper 80% Confidence Level (two-tailed)®

Sample
date
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001
6/5/2001

Average

Count

Sample
depth
top
(ft)

BWON_LOBDBWUN_L2,OBRWON-_2O

Sample
depth
bottom
(ft)

AEWON_L NBEON2TDE WON -

% error of average at Upper 80% Confidence Level

Ra-226
(pCilg)
1.66
0.77
9.4
9.81
4.31
2.39
1.36
1.06
1.07
0.91
10.7
0.95
0.8
0.61
0.46

42

Th-230
(pCilg)
3.35
1.23
966
631
705
12.6
243
2.39
1.4
0.86
131
3.94
1.89
1.27
3.23

165
321
15
276
68

U-total
(pCilg)
1.34
3.1
14.6
4.86
441
5.15
1.2
1.05
1.01
1.08
2.46
1.05
0.71
0.68
0.64

6
1"
15

9
71

2. Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",
Table 9-1, Equation 8
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Table 2-8. Analytical Results of Soil Samples from Footprint of Evaporation Pond 6

Sample location
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #1
POND 6 TEST HOLE #2
POND 6 TEST HOLE #2
POND 6 TEST HOLE #2
POND 6 TEST HOLE #2
POND 6 TEST HOLE #2
POND 6 TEST HOLE #2
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3
POND 6 TEST HOLE #3

Sample date
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
711411999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999
7/14/1999

Average

Standard Deviation

Upper 80% Confidence Level (two-tailed)®

Count

Sample Sample
depth
bottom Ra-226

(ft)

depth
top
(ft)

DR WONAODORWOUN-20O0MOAEWN-20O0

0

% error of average at Upper 80% Confidence Level

OB WONADOBLWOUN-200D0DRWN-2O

(pCilg)
17.1
4.55
1.57
1.61
1.69
1.67
1.25
27.1
103
12.3
13.3
1.22
0.98
26.1
7.05
1.7
14.1
1.22
0.81
0.64

8
8
20
10
32

Th-230
(pCilg)
1130
279
225
2.44
2.22
0.93
32.2
1920
959
990
457
12.9
0.92
1640
579
853
1040
64
17
14

499
607
20
680
36

U-total
(pCilg)
16.4
13.5
48.7
1.67
1.45
1.25
54
27.6
21.1
45.8
27.8
2.25
1.38
10.7
20.7
8.2
25.3
24.8
50.9
26.4

19
16
20
24
25

2. Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",

Table 9-1, Equation 8
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Table 2-9. Analytical Results of Soil Samples from Evaporation Pond 7.

Sample location
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #1
POND 7 TEST HOLE #2
POND 7 TEST HOLE #2
POND 7 TEST HOLE #2
POND 7 TEST HOLE #2
POND 7 TEST HOLE #2
POND 7 TEST HOLE #2
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #3
POND 7 TEST HOLE #4
POND 7 TEST HOLE #4
POND 7 TEST HOLE #4
POND 7 TEST HOLE #4
POND 7 TEST HOLE #4
POND 7 TEST HOLE #4
POND 7 TEST HOLE #5
POND 7 TEST HOLE #5
POND 7 TEST HOLE #5
POND 7 TEST HOLE #5
POND 7 TEST HOLE #5
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6
POND 7 TEST HOLE #6

Standard Deviation

Upper 80% Confidence Leve! (two-tailed)

Sample
date
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999
6/1/1999

Average

Count

Sample
depth
top

(ft)
1

SONONAWUNSNERONCONRONASONONHRONANONAWAONOGTBWN

Sample
depth
bottom
(ft)

1

CONOOAWNANAWNCONARWON 2T ONONARWNANONARWLENOOAWON

% error of average at Upper 80% Confidence Level
2. Based on September 19886, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",

Table 9-1, Equation 8

Ra-226 Th-230  U-total
(pCilg) (pCi/g}  (pCilg)
474 297 10.2
5.03 366 8.84
2.01 151 5.11
463 366 4.76
2.81 226 10.3
0.83 7.32 3.67
3.27 199 7.4
0.86 9.88 10.2
9.65 312 2.03
1.14 228 8.73
6.83 562 772
1.16 54.9 104
10.1 565 8.1
1.27 158 4.34
5.52 924 2.15
11.6 1000 7.85
9.13 685 3.28
7.09 560 3.12
2.63 348 0.87
0.76 13 147
2.8 141 2.64
0.63 0.07 444
215 95.1 4.66
4.28 255 3.92
0.65 72.8 1.87
0.91 7.49 8.17
0.5 10 4,08
2.69 334 225
1.25 21.2 17.2
7.94 639 7.33
234 371 1.03
1.03 28.6 4.34
14 292 3.44
18.6 850 6.66
175 249 0.87
0.89 59.3 3.47
0.53 10.1 37
0.47 17.8 431
115 1030 6.3
9.24 925 10.2
0.56 9.54 14.6
2.19 238 5.6
5.1 448 14.8
4 280 7
4 312 5
43 43 43
5 343 8
20 22 14
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Table 2-10. Analytical Results of Soil Samples from Evaporation Pond 8.

Sample  Sample
depth depth
top bottom Ra-226 Th-230 U-total

Sample location Sample date (ft) (ft) (pCilg) (pCilg) (pCilg)
POND 8 PITA 6/1/2001 0 1 60.3 1160 2.16
POND 8 PITA 6/1/2001 1 2 78.2 2070 2.58
POND S PITA 6/1/2001 2 3 326 918 1.29
PONDBPITA 6/1/2001 3 4 28.3 1020 1.56
POND 8 PITA 6/1/2001 4 5 20.8 580 1.56
POND 8 PITB 6/1/2001 0 1 39.3 1450 1.06
POND 8 PITB 6/1/2001 1 2 26.6 1040 1.76
POND 8 PITB 6/1/2001 2 3 39 1720 3.6
POND 8 PIT B 6/1/2001 3 4 21.7 1010 3.1
POND 8 PITB 6/1/2001 4 5 16.1 717 2.86
POND8PITC 6/1/2001 0 1 12.2 613 7.04
PONDSPITC 6/1/2001 1 2 326 677 3.19
POND8PITC 6/1/2001 2 3 254 441 2.29
PONDSBSPITC 6/1/2001 3 4 18 362 2.05
POND 8PITC 6/1/2001 4 5 347 628 2.84
PONDSPITD 6/1/2001 0 1 229 149 216
POND 8PITD 6/1/2001 1 2 271 822 3.04
POND 8PITD 6/1/2001 2 3 9.16 456 217
PONDSPITD 6/1/2001 3 4 10.8 832 5.08
POND 8PITD 6/1/2001 4 5 6.79 622 3.7
POND 8 PITE 6/1/2001 0 1 256 353 2.59
POND 8 PITE 6/1/2001 1 2 27 719 1.65
POND S PITE 6/1/2001 2 3 294 1030 2.07
POND S PITE 6/1/2001 3 4 14.2 603 2.68
POND 8 PITE 6/1/2001 4 5 9.85 632 2.05

Average 27 825 3

Standard Deviation 16 434 1
Count 25 25 25

Upper 80% Confidence Level (two-tailed)® 31 939 3
% error of average at Upper 80% Confidence Level 16 14 13

2. Based on September 1986, Revision 0, SW-846 "EPA Test Methods for Evaluating Solid Wastes",
Table 9-1, Equation 8
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Table 2-11. Historical Data for Section 4 Pond Area Mine Drainages

Sample Depth Ra-226 Th-230 Uranium-total

Location inches pCilg pCilg pCilg
Sec 4-1 0"-6" 22 2.2 43.1
Sec 4-1-2 6"-12" 32 6.1 28.0
Sec 4-1-3 12"-18" 1.8 2.0 46.5
Sec 4-2 o"-g" 14.0 16.0 350.7
Sec4-3 0"-6" 4.9 2.6 42.0
Sec 4-3-1 6"-12" 7.3 4.8 64.2
Sec 4-4 o"-6" 8.4 4.0 26.4
Sec4-5 0"-6" 10.0 42 31.7
Sec 4-5-1 6"-12" 29.0 24.0 49.6
Sec4-6 0"-6" 250 9.5 38.3
Sec4-7 0"-6" 19.0 11.0 37.2
Sec 4-7-1 6" - 12" 93.0 44.0 54.9
Sec4-8 0"-6" 6.2 41.0 25
Sec 4-9 0"-6" 57.0 28.0 20.4
Sec 4-9-1 6" -12" 41.0 27.0 15.0
Sec 4-10 o"-6" 46 2.8 11.7
Sec 4-11 0"-6" 24.0 5.1 17.3
Sec 4-11-1 6" -12" 31.0 7.0 12.9
Sec 4-12 0"-6" 54.0 8.6 19.4
Sec 4-13 0"-6" 99.0 9.8 9.8
Sec 4-13-1 6"-12" 95.0 11.0 6.0
Sec 4-13-2 12"-18" 94.0 5.9 14.4
Sec 4-13-3 18" - 24" 9.3 1.2 13.9
Sec4-14 o"-6" 4.4 3.8 2.7
Sec 4-15 0"-6" 3.9 3.2 1.2
Sec 4-16 o"-6" 1.1 0.9 0.7
Sec 4-17 0"-6" 1.6 1.3 1.2
Sec 4-18 0"-6" 1.3 1.2 0.9
Sec 4-19 0"-6" 7.2 6.7 3.2
Sec 4-20 0"-6" 2.8 23 4.6
Sec 4-21 0"-6" 3.1 16 104
Sec 4-22 0"-6" 27.0 16.0 256
Sec 4-23 0"-6" 0.9 0.7 1.7
Sec 4-24 0"-6" 57 4.5 4.4
Sec 4-25 0"-6" 1.2 0.9 1.8
Sec 4-26 0" -6" 2.5 22 1.3
Sec 4-27 0"-6" 4.0 23 1.1
Sec 4-28 0"-6" 59.0 12.0 29.4
Sec 4-29 0"-6" 84.0 16.0 47.3
Sec 4-30 0"-6" 14.0 46 7.7
Sec 4-31 0"-g6" 46 2.3 75.1
Sec 4-32 o"-6" 9.2 37.0 55.4
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Table 2-11. Historical Data for Section 4 Pond Area Mine Drainages

Sample Depth Ra-226 Th-230 Uranium-total

Location inches pCilg pCilg pCilg
Sec 4-33 0"-6" 28 1.1 247
Sec 4-34 0"-6" 6.1 1.7 71.8
Sec 4-35 0"-6" 22 1.9 3.8
Soil Decommissicning Plan 32 KOMEX
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Figure 2-1. Gross Gamma Distribution (Walkover and ATV Driveover).

FIGURE
2-1

Date: 11/09/2004

File Name: P:\ Ambrosia Soils\NRC Report\ Figures\11 x 17.ppt

coF



Northing (ft)

FlG | H I W] v.iWel [ 'x [ Yy Tz " AA AB | AC | AD | AEY
{ s 5 \ o “ "
~ 25| 25 | 25| 25 25 \25 | &% /25 1 '26‘* 25 25 | 25725 |S25 | 25 | 25 25 25 | 25
1605000 : | | H;i » bl W L1 | i
B C. F 6 H 1 mg W X Y. Z AA AB AC AD AEj
g ¥ Nou | 24 | 24 | 247 28 24 zh’\\ 24 . 34»»_. 24 | 24 | 24 | 24\ 24 ['0q | 24.| 24 | 24 | 24}
; W 6 [ H AT T T RIYL) wm]N A\ Tz AA 4B [ AC AD AE}:
993 | 23 | 23 23| 23 | 23({(23 | 23 | 23} 23 33723 23 T2 230
) - i SN G | - b =~ i i o e
1604000 e » Z AA AB  AC | AD | AEN
22 \ 24| 22 | -2 2R3
Ne g e Z AA AB AC AD  AEl
28 i 2421 |21 | 21 | 21 foaey
1603000 el pA 'AB-»'"AF | AD | AE
o PRmestie NAIMbg | 20 | 20 20
X . MartnerZMineAA AB AC AD | AE
19 19 19 19 | 19 Y. 19
1602000 z AA AB L.AC | AD  Af|.
18 18 18 ‘48 | 18 | 18|
‘ Z | AA AB | AC | AD | AE
SA%..37., A7 (N7, A7 AR 17 17 17 17
1601000 vV WX Z AR AB AC AL AE[
: 2;16 16 | 16 | 16 | 1 16 16 16 16 16 16
i Wl x [y N\32 AA AB AC AD AE
15 15 15 \15 15 15 15 15 | 15
1600000 WiIlTX | YT | A AB | AC | AD | AH
AR\
3 NX | z \AA A8 AC AD | Af
! 13 N3 13 | 13 | 13 | 13-
1599000 e Yeuz A e Ac a0 aE
: . BT S 12 | 12 | 1227 12|
oy Z  AA\AB AC/AD | AH |
111 N1 3F 11
~ e kil e | %
1598000 et 2 m NAac a0 gE
= M D, i
W LR Vs e
AA  AB N AC AD @ AE
i 9K e ) \9 | 8 | 9
1597000 T, TR 5
“Foh (8  8%0¢ g\ 8 8
'VA\. \c':\ o u ' Z  AA AB A\ AD
7 ] : , L A 7 7 7 7
1596000 A c 8. p S w o (x z'l An A8 AC 7
6 e 6 -6 o1 1 ; ) K \ 6\ 6 66 6 6 6
A Dy E | F |otaH W%/ e L LQ”“ o) [y a s T W X Y3z RaAB AC | ADY
o \ N E R : ) e \‘S\ 2‘ el | o % e 4
1595000 - NS NS NS 5 STl sU BN 5N 5( (5 U-a| 5 M55 U] 5 N5 L& VB 5.5 5/ 5
3 4 T | L ¥ ™ Z. i b H i I i A
A8 | &N E /r\,/vs‘:vf);t¥ 53, T o P c(q R Y.l U WJ,,,V,/&W s bt; | AC
TR | Y T O BT 1 I RN S R 4 \?\\ Ad0s | 4 4 |4 R\
A | Bl Cc\ D ¥ Fi05h K =M S s R b U X/'"W X | Y |2 AR
P 3.3 [l 3 TadiidE iy )3/ (TR =3 | s | P \\ e 13 1 318 | | 3
- ook 2 /z | \a 2. Lol 2 2) 2 ] 2 L E 82 | 2
A B /C B E F | 6 |\H el QQN (e} P & T xhoy i :‘0/ AE
Nt xR L4 W\ A== 94 1T A | d{’" AV EE
1593000 A i /] L 4 VR | 4

493500 494500

495500 496500 497500 498500 499500 500500
Easting (ft)

501500

502500 503500 504500

505500 506500 507500 508500

Figure 2-2. Site 500 x 500-foot sampling grid.
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